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Approach to gastroenterological diseases in primary care
Michele Russo1, Chiara Miraglia1, Antonio Nouvenne1, Gioacchino Leandro2,  
Tiziana Meschi1, Gian Luigi de’ Angelis1, Francesco Di Mario1

1 Department of Medicine and Surgery, University of Parma, Parma, Italy; 2 National Institute of Gastroenterology “S. De Bellis” 
Research Hospital, Castellana Grotte, Italy

Summary. Gastroenterological diseases are a source of morbidity, mortality and costs, and have a high fre-
quency in general practice; for this reason, we have evaluated the current literature regarding the knowledge 
and management of these disorders by general practitioners, finding little knowledge and adherence to guide-
lines, highlighting the need for continuous updating in this regard, and greater collaboration between special-
ists and general practitioners. (www.actabiomedica.it)

Key words: primary care, general practitioners, general practice, gastroenterological, gastrointestinal, disor-
ders, diseases, review
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Background and aim of the work

Gastroenterological diseases are common in gen-
eral practice, approximately 10% of consultations in 
general practice in the UK are for gastrointestinal 
symptoms or problems (1). These disorders are also 
a source of morbidity, mortality, and cost. In 2015, in 
the United States the annual health care expenditures 
for gastrointestinal (GI) diseases totaled $ 135.9 bil-
lion, with 11.0 million colonoscopies and 6.1 million 
upper endoscopies performed in the same year; the 
mortality is also huge with 144.300 GI cancer deaths 
and 97.700 deaths from non-malignant diseases (2). 
In Italy the situation is specular: GI diseases are the 
5th cause of death in men and the 7th in women, and 
with 1 million hospitalizations a year they represent 
the first or second cause of hospitalization in the last 
10 years (3). The aim of this narrative review is to 
evaluate the current literature on the existing role of 
general practitioners (GPs) in the diagnosis and man-
agement of some of the principal GI disorders in or-
der to point out the importance of early diagnosis and 
correct managements in reduce morbidity, mortality 
and costs.

Methods

Articles reviewed were found through literature 
searches on PubMed and Google Scholar from key-
words related with primary care and specific GI diseases.

Upper gastrointestinal disorders

Gastroesophageal reflux disease (GERD)

GERD is a highly prevalent condition defined as 
symptoms or complications resulting from the reflux 
of gastric contents into the esophagus, or beyond into 
the oral cavity or lung. Epidemiological evidence in-
dicates that the prevalence of GERD in the Western 
world is 10%–20%, with a lower prevalence in Asia (4). 
The disease represents also the fourth most common 
chronic condition seen in primary care practice (5) 
(Fig. 1). Because of its prevalence in general popula-
tion GPs play a crucial role in its management, but the 
diagnosis is not as easy as it seems, typical symptoms 
of GERD are heartburn and regurgitation, however, 
these symptoms are not as sensitive as most believe 
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and patients with GERD may present with a broad 
range of symptoms as dyspepsia or extraesophageal 
manifestations (such as chronic cough and asthma). 
Caution is needed for patients with chest pain: a car-
diac cause should be excluded before starting a GI 
evaluation. Moreover, many patients (70%) with typi-
cal GERD symptoms do not have endoscopic erosive 
disease (non-erosive reflux disease NERD), suggesting 
that endoscopy is of limited value in guiding disease 
management (6). This pan-European study showed 
that across countries, 28-47% of patients reported a 
significant GERD symptom load at initial consulta-
tion with a GP, thereafter, 30-100% of patients were 
prescribed a proton pump inhibitor (PPI), but a sig-
nificant GERD symptom load was still experienced by 
15-30% at follow-up. In most of patients (65-88%), 
no diagnostic procedures were performed between ini-
tial consultation and follow-up. Those findings indi-
cate that current management of primary care patients 
with GERD is far from optimal, and accounts for a 
marked burden on patients and healthcare systems (7). 
Several studies have demonstrated that there is of-
ten poor agreement between patients and physicians 
in their assessment of GERD symptom severity, and 
physicians tend to underestimate symptom severity 
and the impact on health-related quality of life, which 
is an essential component of providing proper medical 
care, improvement in clinician-patient communication 
is suggested in order to bridge this gap (8, 9).

Esophageal cancer

The incidence of esophageal cancer (EC) is in-

creasing: the reason for this major epidemiological 
shift is an increase in GERD and its principal compli-
cation, Barrett’s esophagus, the only known precursor 
lesion for EC (10). The role of H. pylori eradication in 
this increase is yet uncertain. While the incidence of 
squamous cell carcinoma of the esophagus has recently 
been stable or declined in Western societies, the inci-
dence of esophageal adenocarcinoma has risen more 
rapidly than that of any other cancer in many coun-
tries since the 1970s. Esophageal adenocarcinoma is 
associated with gastro-esophageal reflux and obesity, 
whereas squamous cell carcinoma is associated with 
use of tobacco and alcohol. Overall, the prognosis for 
patients diagnosed with esophageal cancer is poor, 
but those whose tumors are detected at an early stage 
have a good chance of survival (11). Hence the impor-
tance of effective prevention and early diagnosis but 
evidence shows that diagnosis of EC is often delayed, 
and the interval between symptom onset and diagno-
sis ranges from 1.2–11.7 months (12). Implications for 
primary care include advising patients that persistent 
heartburn is not a trivial complaint, especially if un-
responsive to lifestyle changes and over-the-counter 
medication, and encouraging consultation. GPs will 
need to consider referring for endoscopy early, rather 
than the current practice of treating blindly with acid 
suppression (13).

Helicobacter pylori, dyspepsia, and “the gastric 
precancerous cascade”

H. pylori is a common bacterium, that colonizes 
human stomach, discovered in 1983 by Warren and 

Figure 1. 

Figure 2. 
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Marshall (14). This global systematic review shows 
that in 2015, approximately 4.4 billion individuals 
worldwide were estimated to be positive for H. pylori 
with a wide variation in the prevalence of H. pylori 
between regions and countries (15). H. pylori has been 
established as a major cause of chronic gastritis, duo-
denal ulcer, peptic ulcer, dyspepsia and gastric cancer. 
IARC classified H. pylori as a group 1 carcinogen in 
1994, and hence the most recent guidelines suggest 
a test-and-threat strategy in patients with dyspeptic 
symptoms in order to reduce the incidence of gastric 
cancer (16-18). Correa et al demonstrated the role of 
H. pylori as initiator of the “gastric precancerous cas-
cade” consisting of the following steps: normal gastric 
mucosa → non-atrophic gastritis (NAG) → multifo-
cal atrophic gastritis (MAG) without intestinal meta-
plasia → intestinal metaplasia of the small intestine 
type → intestinal metaplasia of the colonic type → 
low-grade non-invasive neoplasia → high-grade non-
invasive neoplasia → invasive adenocarcinoma (19). 
GPs are at the forefront of H. pylori management but 
overall adherence to guidelines seems low, for example 
in this Israeli study only 43.6% of GPs routinely con-
firm eradication with a noninvasive test, in accordance 
with guidelines. Of the total, 41.1% respondents treat 
all patients found to harbor H. pylori infection and 
58.1% only treat symptomatic patients. The etiological 
link between H. pylori and gastric cancer was believed 
to be “definite” by 45.0% of GPs; only 30.9% respond-
ents “consistently” or “usually” screen first-degree 
relatives of gastric cancer patients and only 14.1% re-
spondents “consistently” or “usually” screen before ini-
tiating long-term therapy with NSAIDs (20). Things 
aren’t much different in other part of the word (21-25). 
A 2009 study by Spiegel et al found that there was a 
significant difference in guideline adherence regarding 
dyspepsia between gastroenterologists and GPs (74% 
versus 57%, respectively) (26).

Gastric cancer

Gastric cancer (GC) is the fifth most common 
malignancy in the world, and the third leading cause 
of cancer death in both sexes worldwide (27). Early 
diagnosis is the only way to reduce the mortality but 
at present time there isn’t a consensus on GC screen-

ing program; although most recent guidelines suggest 
that validated serological tests for H pylori and mark-
ers of atrophy (i.e. pepsinogens and gastin-17) are the 
best available non-invasive tests to identify subjects 
at high risk of gastric cancer (28). H. pylori serology 
combined with serum pepsinogen I/II ratio may con-
stitute a non-invasive method to detect premalignant 
conditions (29, 30). A significant proportion of pa-
tients with early GC experience only nonspecific dys-
peptic symptoms; because dyspepsia is very common 
in the general population, the difficulty for GPs is in 
deciding which patients should be referred early for 
investigation. In a study from Italy authors concluded 
that a panel composed of PGI, PGII, G-17 and IgG-
Hp could be used as a first approach in the ‘test and 
scope’ and/or ‘test and treat’ strategy in the primary 
care management of dyspeptic patients (31). Even an 
alarm symptom such as the onset of iron deficiency 
anemia in post-menopausal women and men seem 
managed sub optimally by GPs: in this study, in UK, 
it was noticed that only 47% of 431 patients present-
ing to their general practitioner with an iron-deficient 
anemia were adequately managed and 39% of patients 
who were otherwise fit for investigation had no tests 
at all. It is worth noticing that only 29 of the 41 GI 
cancers (22 lower, seven upper) were found as a result 
of satisfactory GI investigations (32). A similar study 
from Netherlands showed that only 31% of male and 
postmenopausal female patients with iron deficiency 
anemia received some form of endoscopic evaluation 
(33).

Lower gastrointestinal disorders

Inflammatory bowel disease

Inflammatory bowel disease (IBD) is a global 
healthcare problem with a sustained increasing inci-
dence. It includes two major forms, Crohn’s disease 
(CD) and ulcerative colitis (UC); CD can cause trans-
mural inflammation and affect any part of the gastro-
intestinal tract (most commonly, the terminal ileum or 
the perianal region) in a non-continuous type and is 
frequently associated with complications such as ab-
scesses, fistulas and strictures. In contrast, UC is typi-
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fied by mucosal inflammation and limited to the colon. 
Although the etiology of IBD remains largely un-
known, recent research indicated that the individual’s 
genetic susceptibility, external environment, intestinal 
microbial flora and immune responses are all involved 
and functionally integrated in the pathogenesis of IBD 
(34). IBD affects primarily young adults for the rest of 
their life, resulting in a huge impact on health services. 
These patients, indeed, require life-lasting medical care 
as well as clinical and laboratory investigation (35). A 
significant part of these services refers to primary care, 
in which the GP plays a key role, especially regarding 
early diagnosis and monitoring the compliance of pa-
tient to treatment, in this challenge they are helped by 
fecal calprotectin (FC)with the emerging evidence that 
it is a useful non-invasive marker of mucosal healing 
and short-term clinical outcome in patients with IBD 
(36). Unfortunately, the literature on the role of GPs 
in IBD management suggests a poor knowledge of the 
disease: in Australia 37% of the GPs reported being 
generally “uncomfortable” with IBD management. 
Specifically, they were only somewhat comfortable in 
providing/using maintenance therapy, steroid therapy 
or unspecified therapy for an acute flare, but they were 
uncomfortable with the use of immunomodulators 
and biologicals (71 and 91%, respectively) (37). How-
ever, not all the fault seems to be of GPs as shown by 
Bezzio et al: in this study respondents indeed, declare 
numerous unmet needs in managing IBD patients as 
increasing bureaucracy, lack of extra-gastroenterolog-
ical IBD expertise, lack of diagnostic techniques and 
budget limitations. About professional updating they 
indicated that helpful topics are practical medicine, 
managing difficult patients, and guidelines. The most 
desired modality for updating is residential courses on 
clinical practice (38).

Irritable bowel syndrome

Irritable bowel syndrome (IBS) is a disorder of 
gut-brain interaction that affects around 11.2% of the 
population globally with higher prevalence in young 
women (39). Guidelines emphasize that IBS is not 
a diagnosis of exclusion, and encourage clinicians to 
make a positive diagnosis using the Rome criteria 
alone, however most community providers believe 

IBS is a diagnosis of exclusion. Spiegel et al showed 
that experts were less likely than GPs to endorse IBS 
as a diagnosis of exclusion (8% vs. 72%, respectively). 
Experts were more likely to make a positive diagnosis 
of IBS (67% vs. 38%), to perform fewer tests (2.0 vs. 
4.1), and to expend less money on testing (US$297 vs. 
$658). Providers who believed IBS is a diagnosis of 
exclusion ordered 1.6 more tests and consumed $364 
more than others (40). Available data show that IBS 
criteria are largely unknown and are poorly validated 
in general practice where most patients are treated (41, 
42).

Diverticulosis and diverticular disease

Diverticulosis of the colon is the most frequent 
anatomical colonic alteration, frequently detected 
during colonoscopy. It is a structural alteration of the 
colonic wall characterized by the presence of hernia-
tion of the colonic mucosa and sub-mucosa though 
muscle layer, called “diverticula”. The real prevalence 
of diverticulosis is unknown. In Europe, it is largely 
age‐dependent and is uncommon (prevalence of 5%) 
in those under the age of 40 years, increasing up to 
65% in those aged 65 years or more. Diverticulosis is 
the presence of colonic diverticula; diverticular dis-
ease (DD) instead is defined as clinically significant 
and symptomatic diverticulosis, that could be uncom-
plicated (symptomatic uncomplicated diverticular 
disease (SUDD)) or complicated (diverticulitis) (43). 
According to Ubaldi et al DD is becoming a leading 
chronic condition in terms of costs and burden for the 
health service. The management of DD greatly relies 
on GPs who must approach patients also in terms of 
diet, lifestyle and prevention of complications (44). In 
Italy the economic burden of patients suffering from 
acute episodes of diverticulitis is estimated at €63.5 
million a year (45). The current literature data and cur-
rent guidelines are quite concordant in advising CT 
colonography when the colon must be investigated by 
radiology (46), and fecal calprotectin (FC) as a use-
ful tool in the differential diagnosis between SUDD 
and IBS, as well in assessing response to therapy in 
DD (47) and diverticulitis recurrence (48). There is no 
evidence that pharmacological treatment is useful in 
asymptomatic diverticulosis and there is no rationale 
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to avoid in the diet the consumption of nut, corn and 
popcorn to prevent diverticular complications. Fiber 
supplementation alone provides controversial results in 
terms of symptoms relief and there is insufficient evi-
dence that probiotics are effective in reducing symp-
toms (49). Despite these indications De Bastiani et al 
found that a high-fiber diet was widely prescribed in 
diverticulosis (44%) by GPs together with advice to 
avoid seeds (30%). Rifaximin (26%) and probiotics 
(25%) were the most frequent prescribed drugs in this 
population. 19% of them use double-contrast barium 
enema to pose diagnosis of SUDD instead of colonos-
copy. Finally, only 14% of GPs prescribe fecal calpro-
tectin in the follow-up of the patients with SUDD or 
acute diverticulitis (AD). Authors concluded that the 
current management of diverticulosis and DD in pri-
mary care still conflicts with the literature and more 
recent guidelines (50).

Colorectal cancer

Colorectal cancer (CRC) is a major cause of mor-
bidity and mortality throughout the world. It accounts 
for over 9% of all cancer incidence. It is the third most 
common cancer worldwide and the fourth most com-
mon cause of death. Worldwide mortality attributable 
to CRC is approximately half that of the incidence. 
Western diet, obesity, sedentary life, cigarette smoking, 
heavy alcohol consumption, IBD, and family history 
of CRC are all risk factors for the development of this 
neoplasm (51). The detection and subsequent removal 
of precursor lesions detected during screening and the 
detection of CRC at an earlier, more favorable stage 
have been shown to significantly reduce incidence and 
mortality. For these reasons, most recent guidelines 
recommend starting screening for CRC at age 45 years 
and continuing it up to age 75 years (52). GPs are at 
the hearth of CRC screening program but unfortu-
nately, it remains underused: only 77.5% of physicians 
report use of the US national screening guidelines and 
only 51.7% use recommendations consistent with the 
guidelines (53). GPs reported insufficient training, 
and some doubted the relevance of screening. They 
expressed concerns in terms of the time available for 
the test during the consultation and they, also, reported 
practical and administrative obstacles. Other barriers 

to CRC screening evidenced by the GPs included the 
difficulties in convincing patients, especially those not 
experiencing signs and symptoms (54). In this study 
Stroud et al demonstrate that a protocol adopted by 
primary care staff based on simple tools such as chart 
stickers, to draw attention to patients requiring screen-
ing, generation of referral forms that were numbered 
for follow-up and faxed to the gastroenterologists, 
and patient educational material on colorectal cancer 
screening, is very effective in increase adherence to the 
screening program (from the baseline of 47% in year 
2001 to 86% in year 2002) (55).

Conclusions

The role of GPs is crucial in the diagnosis and man-
agement of gastroenterological diseases and can posi-
tively influence the economic burden of them. However, 
the literature review shows a lack of knowledge and a 
poor adherence to guidelines, for these reasons continu-
ing educational courses are mandatory for primary care. 
Authors also hope for greater collaboration between 
specialists and GPs, and to use more time to establish a 
stronger doctor-patient relationship in order to increase 
adherence to screening programs and cares. The com-
munication time should be considered as a cure time.
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Summary. Gastrointestinal bleeding (GIB) is a very common condition at all ages, with high rates of morbid-
ity and mortality, especially in case of acute presentation. The optimal management of acute GIB requires a 
timely overview of vital signs and clinical presentation to stabilize the patient if necessary and set up the most 
adequate diagnostic and therapeutic approach, based on the suspected etiology. Endoscopy plays a major role 
both in diagnosis and treatment of acute GIB, as allows the application of several hemostasis techniques dur-
ing the diagnostic session, which should preferably be performed within 24 hours from the acute event. The 
hemostasis technique should be chosen based on type, etiology of the bleeding and the operator preference 
and expertise. Nevertheless, several challenging cases need the cooperation of radiology especially in the di-
agnostic phase, and even in the therapeutic phase for those bleedings in which medical and endoscopic tech-
niques have failed. Imaging diagnostic techniques include mainly CT angiography, scintigraphy with labeled 
erythrocytes and arteriography. This last technique plays also a therapeutic role in case arterial embolization 
is needed. Only those patients in which the previous techniques have failed, both in diagnosis and treatment, 
are candidates for emergency surgery. (www.actabiomedica.it)

Key words: gastrointestinal bleeding, hemostasis, endoscopy, videocapsule endoscopy, device-assisted enter-
oscopy
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Background

Gastrointestinal bleeding (GIB) is a very com-
mon condition in clinical practice, with an incidence 
of about 50-150 cases per 100.000 population (1) with 
high mortality rates up to 5-10% (2, 3). Therefore, it 
represents a relevant problem for public health, be-
ing morbidity and mortality rates still high, despite 
continue ameliorations in medical and endoscopic 
treatment (4). Even though prevalent in adults, gas-
trointestinal bleeding may present at any age, with an 
incidence around 6% (5) and highest mortality rates 

associated with GI bleeding especially in cases with 
intestinal perforation (8.7%) and esophageal perfora-
tion (8.4%) in pediatric age (6). 

Overall, gastrointestinal bleeding may have a wide 
variety of clinical presentations, with different signs, 
symptoms and severity, therefore a timely and precise 
diagnostic and therapeutic approach is mandatory to 
optimize the patient’s management minimizing the 
risk of complications.

Gastrointestinal bleedings can be divided in up-
per GIB (UGIB) and lower GIB (LGIB) based on the 
location, which can be proximal or distal to the liga-
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ment of Treitz. Among LGIBs, those located in the 
small intestine have shown to be separated entities 
from colonic bleeding, in terms of etiology, and acces-
sibility and can be defined middle GIB (MGIB) (7). 

Moreover, GIB can be defined acute if as being of 
recent duration (arbitrarily less than 3 days) and might 
cause instability of vital signs, anemia and/or the need 
for blood transfusion, or chronic in case the blood loss 
lasts for several days with an intermittent and slow 
evolution (7). Besides, GIB is defined obscure in case 
the bleeding of unknown origin that persists or recurs 
after negative findings on initial evaluation using bidi-
rectional endoscopy (5).

The aim of the present review is to focus on acute 
GIB with a practical clinical approach.

Initial evaluation

Acute GIB may present as a clinical emergency, 
therefore priority is represented by vital signs evalua-
tions, respiratory and circulatory function with hemo-
dynamic resuscitation if necessary (8). Firstly, venti-
lation must be guaranteed either with non-invasive 
(aspiration of secretions, blood or vomit) or invasive 
methods (oro-tracheal intubation, cricothyrotomy or 
tracheotomy) to protect the patient against aspiration 
pneumonia. In parallel, the eventual status of hemor-
rhagic shock must be checked, with the evaluation of 
blood pressure, temperature, cardiac and respiratory 
frequency. Furthermore a venous access must be pre-
pared to adequately provide for fluids and/or blood 
transfusion to reach a hemoglobin concentration of 
approximately 7 to 8 g/dL, administer eventual medi-
cations and to take blood samples (7, 8). Early inten-
sive hemodynamic resuscitation of patients with acute 
GIB has been shown to significantly decrease mor-
tality (9). Nevertheless, aggressive resuscitation with 
blood products and crystalloid should be avoided as it 
theoretically can increase portal pressures, leading to 
increased risk of rebleeding and mortality (8). 

Hypovolemia and the grade of severity of anemia 
present with recognizable signs. In case of mild hypo-
volemia (loss <15% of the total blood volume) the pa-
tient presents with tachycardia, tachypnea, pallor, low 
temperature and augmented capillary refill time. In 

case of moderate and severe hypovolemia the patient 
presents with orthostatic hypotension (orthostatic 
blood pressure drop >10 mmHg), central hypoperfu-
sion signs including lethargy and coma, oliguria and 
hyperlactacidemia (9).

History and clinical examination

Once the patient is stabilized, an accurate his-
tory must be made with the aim to identify specific 
signs of gastrointestinal bleeding and other conditions 
predisposing to hemorrhage. Among the most typical 
signs of GIB we recognize hematemesis, melena and 
hematochezia. 

Hematemesis consists in the emission of blood in 
concomitance with vomit; blood can be either bright 
red or brown, based on the length of permanence in 
contact with chloridric acid in the stomach. Melena 
consists in the passage of dark tarry stools with charac-
teristic smell due to the transformation of hemoglobin 
into hematin by intestinal microbiome and digestive 
enzymes; melena may present in case of upper, lower 
GIB or middle GIB, even though it is a manifestation 
of distal lower GIB only if the transit is very prolonged 
(paralytic ileus) (7). Hematochezia consists in the 
emission of bright red during evacuation, while proc-
torrhage is the passage of bright red independently 
from evacuations. Hematochezia and proctorrhage are 
more typical of LGIBs from left colon, rectum of anus, 
although rarely the may present in case of UGIB due 
to accelerated transit and/or severe bleeding (7, 10). 
Clinical evaluation should be also focused on condi-
tions predisposing to hemorrhage. Firstly, localization 
of bleeding other than the gastrointestinal tract should 
be excluded, such as nasal, pharyngeal, laryngeal and 
bleeding from the respiratory tract, which can mimic 
GIB due to the emission of swallowed blood from 
these areas. Hepatic disease as a possible cause of por-
tal hypertension and coagulopathy should be investi-
gated. Moreover, accurate medication history should 
be carried out, with attention to the assumption of 
anticoagulants, antiplatelets, Non-Steroidal Anti-In-
flammatory Drugs (NSAIDs) or corticosteroids (4). 
Coagulopathy (defined as an international normalized 
ratio of prothrombin time >1.5) underlying GIB is a 
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frequent and adverse prognostic factor and can be as-
sociated to thrombocytopenia (<50,000 platelets/μl). 
They should be treated with fresh frozen plasma and 
platelet transfusion respectively (8). Anyway, the treat-
ment of coagulopathy is not yet precisely established, 
both with regards to the INR threshold which should 
be reached (1.5-1.8), and to the optimal transfusion 
which should be administered (fresh frozen plasma, 
vitamin K to reverse AVK drugs, prothrombin com-
plex) (7, 8). Also volume replacement presents several 
therapeutic options, remaining the preference of crys-
talloids over colloids a matter of debate (7). An accu-
rate clinical examination should be also directed to re-
search for signs pathognomonic of underlying diseases 
e.g. anal lesions could suggest the presence of Crohn 
disease, or the typical peroral pigmentation could be 
suggestive for Peutz-Jeghers syndrome. Moreover, 
clinical examination could highlight eventual painful 
regions to better direct the consequent diagnostic ap-
proach, which should be always directed based on the 
suspected underlying cause.

Upper acute GI bleeding

Upper GIB can be divided into variceal and non-
variceal bleeding. The first category is consequent to 
portal hypertension and formation of esophageal and 
gastric varices, while the second one is comprehensive 
of all other possible causes of bleeding. Details are 
shown in Table 1.

In accordance to US registries, peptic ulcer is the 
most frequent cause of UGIB, representing up to 27-
40% of cases in adult population (11). Peptic ulcer is 
frequently associated to Helicobacter pylori infection, 
whose prevalence is still high among western countries 
populations up to 22-48% and eradication rates not yet 
satisfactorily (12, 13). Duodenal ulcers are usually more 
frequent than gastric ulcers, even though the bleed-
ing risk is comparable and consequent to an arteriolar 
erosion at the base of the ulcer (11). Risk factors for 
bleeding peptic ulcer due to Helicobacter pylori in-
fection include NSAIDs use, alcohol intake and renal 
failure (14). NSAIDs may cause gastric and duodenal 

Table 1. Main etiologies of acute upper gastrointestinal bleeding

Upper gastrointestinal bleeding: Main etiologies

Variceal Non-variceal 

 Primary  Secondary 

- Rupture or bleeding of esophageal varices - Mallory-Weiss Syndrome - Gastric or duodenal ulcer 
    (e.g. Helicobacter pylori ulcer)
- Rupture or bleeding of gastric varices - Boerhaave Syndrome
 
- Hypertensive gastropathy (GAVE) - Peptic esophagitis  - Gastritis due to drugs (e.g. NSAIDs) 

 - Esophageal benign or e malignant  - Gastritis due to caustic ingestion
  tumors 
   - Post-mucosectomy/submucosectomy
 - Gastric or duodenal idiopathic ulcer  bleeding
 
 - Gastric benign or e malignant - Hemobilia post ERCP
  tumors
   - Anastomotic bleeding
 - Angiodysplasias 
 
 - Rendu-Osler-Weber Syndrome

 - Aorto-enteric fistulas

 - Dieulafoy lesion
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ulcers independently from other predisposing factors, 
by inhibiting COX-mediated prostaglandins synthesis, 
which are well known protective factors for the gas-
trointestinal mucosa. It is esteemed that daily use of 
NSAIDs can increase the risk of developing duodenal 
ulcer up to 40 times (5). Among bleeding lesions associ-
ated to episodes of vomit, Mallory-Weiss Syndrome and 
Boerhaave Syndrome are described. The first one con-
sists in a linear lesion of the gastro-esophageal junction 
mucosa and represents around 15% of cases of UGIB, 
while the second one consists in a transmural lesion 
and is quite rare. Dieulafoy lesion is a vascular anomaly, 
characterized by the presence of a tortuous artery with 
augmented diameter, located in the submucosal layer of 
the gastrointestinal tract. This clinical condition is rare, 
with an incidence of 5% for all causes of GIB. 

More rare causes of UGIB include aorto-enteric 
fistula, due to the erosion of the aortic wall which flows 
into the gastrointestinal lumen; the most frequently 
interested area is the II-III duodenal tract. Angiod-
ysplasia of the upper GI tract represent 2-4% of cases 
of UGIB and are consequent to vascular abnormali-
ties and enlargement of mucosal and submucosal ves-
sels (15). Among iatrogenic UGIB are of note post-
mucosectomy or post-submucosectomy bleedings. 
This complication can occur in up to 3.7% of cases and 
should be always considered particularly after asporta-
tion of large lesions >2cm of diameter, and in patients 
under antiplatelet or anticoagulant treatment (16).

Anastomotic bleeding after major surgery of 
the gastrointestinal tract is a rare but potentially life-
threatening complication, occurring in up to 2% of 
cases (17).

Lower and middle acute GI bleeding

Although a patient presenting with hematochezia 
is strongly suspected for having a LGIB, often it is dif-
ficult to predict and understand location, etiology and 
severity of the bleeding at the moment of clinical pres-
entation. A variable proportion from 10% to 20% of 
patients with suspected LGIB, result having an upper 
or middle source of bleeding and in 10% of cases the 
source remains unidentified. Lower GI bleeding rep-
resents around 20-30% of all GIB. Annual incidence 

in USA is esteemed to be around 20-27 cases per 
100.000 populations, while in Europe it is esteemed to 
be of about 9 cases per 100.000 populations (18). Main 
etiologies are shown in Table 2.

As for UGIB, the causes of LGIB are numerous 
and can vary greatly in terms of severity, mortality and 
population more frequently interested. Recent preva-
lence data show that the most frequent cause of acute 
LGIB is diverticular bleeding (30-65% of cases), fol-
lowed by bleeding angiodysplasias (4-15% of cases), 
hemorroidal bleeding (4-12%), ischemic colitis (4-
11%), inflammatory colitis including Inflammatory 
Bowel Diseases (IBD) (3-15%), polyps and umoral 
bleeding (2-11%), post mucosectomy/submucosec-
tomy (2-7%), rectal ulcer (0-8%) (19).

Furthermore, an infectious colitis should always 
be excluded in case of acute diarrhea mixed with 
blood. The most common etiologic agents are Salmo-
nella, Shigella, Campylobacter, Yersinia enterocolitica, 
Clostridium difficile, Escherichia Coli (0157: H7), 
Entamoeba Histolitica and should be searched on stool 
cultures. Also for LGIBs and middle GIBs, NSAIDs 
play a major role in causing hemorrhage, as their 
mechanism of action can provoke ulcers throughout 
the whole gastrointestinal tract, in particular, NSAIDs 
assumption is related to bleeding colonic diverticula 
(19, 20). Ischemic colitis is the etiology in 9–24% of 
all patients hospitalized for acute lower gastrointes-
tinal bleeding (21). It is rare in children with CI are 
only rarely reported, but CI occurs in adults of all ages 

Table 2. Main etiologies of acute lower and middle gastroin-
testinal bleeding

Lower and middle gastrointestinal bleedings: Main etiologies

- Complicated diverticulosis

- Angiodysplasias

- Ischemic colitis

- Inflammatory Bowel Diseases

- Benign and malignant tumors

- Post mucosectomy and submucosectomy bleeding

- Solitary Rectal ulcer

- Dieulafoy lesion

- Hemorrhagic Enterocolitis (e.g. infectious, NSAIDs induced)

- Vasculitis (e.g. Schonlein-Henoch purpura)

- Meckel diverticulum
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and increases with age, especially after the age of 49 
years. Ischemic colitis is consequent to alterations in 
the systemic or mesenteric circulation, even though it 
is believed that local hypoperfusion and reperfusion is 
the main cause of the injury (21).

Of all the sources of GI bleeding, only a small 
percentage (5%) is attributed to small-bowel sources. 
Among the main etiologies of middle GIB Angiodys-
plasias of the small bowel account for 20% to 30% of 
small-bowel bleeding and are more frequent in older 
patients. Small-bowel tumors (eg, GI stromal tumors, 
carcinoid tumors, lymphomas, and adenocarcinomas) 
should also be considered, as they can present with 
small-bowel bleeding in both younger and older pa-
tients (22).

Diagnosis of acute GIB

Diagnostic endoscopy

The diagnostic gold standard of GIB is represented 
by endoscopy, which should be performed within 12-
24 hours from the event, to optimize the management 
of the patient, not only providing a diagnosis, but also 
permitting hemostasis at the same time (8). The cor-
rect timing of endoscopy is of paramount importance 
to improve patient’s outcomes, including hospital stay 
and the assessment of the risk of rebleeding (8). Based 
on signs, the diagnostic approach is started either by 
esophagogastroduodenoscopy (EGDS) or colonoscopy. 
All endoscopic procedures should be performed only 
once the patient is stabilized, and with a continuous 
monitoring of ECG and vital parameters. In case of 
UGIB an EGDS should be promptly performed, to al-
low direct visualization of gastrointestinal mucosa until 
distal duodenum. With regards to the assessment of re-
bleeding risk, in case a non-variceal etiology is individ-
uated, it is recommended to apply the Forrest classifica-
tion, which aims to identify patients at risk of persistent 
ulcer bleeding, rebleeding and mortality. Forrest classi-
fication is defined as follows: FIa spurting hemorrhage, 
FIb oozing hemorrhage, FIIa nonbleeding visible ves-
sel, FIIb an adherent clot, FIIc flat pigmented spot, and 
FIII clean base ulcer (23). In case a variceal bleeding is 
identified, endoscopy allows a morphologic evaluation 

and localization of varices, which is necessary to set up 
a therapeutic decision and/or a follow up (24).

Most importantly, EGDS not only allows a 
prompt and precise identification of the bleeding 
source proximal to the ligament of Treitz, but also 
allows timely hemostasis (see paragraph “endoscopic 
therapy”). Patients presenting with hematochezia and 
concurrent hemodynamic instability should be firstly 
evaluated by EGDS to exclude an upper gastrointes-
tinal bleeding source. Otherwise, ileo-colonoscopy 
is recommended as the first step in the evaluation of 
acute LGIB, being the diagnostic yield high up to 89–
97% (7). The optimal timing of ileo-colonoscopy after 
initial presentation ranges from 12 h to 48 hours. As 
well as EGDS, colonoscopy can determine the source 
and type of bleeding, and helps identifying patients 
with ongoing bleeding or those who are at high risk of 
rebleeding, moreover, allows endoscopic hemostasis if 
necessary. Unlikely EGDS, ileo-colonoscopy requires 
thorough cleansing of the colon even in acute LGIBs, 
to improve sensitivity and safety of the procedure by 
decreasing the risk of perforation. Although in urgent 
procedures it is not always possible, an optimal purge 
of the colon consists in the assumption of 3–6 litres of 
a polyethylene glycol-based solution, anyway patients 
generally tolerate consumption of 1-2 l per hour (7). In 
case of negative upper and lower endoscopy and pres-
ence of GIB, the small bowel should be investigated. 
Usually, the exploration of the small intestine is elec-
tive and performed by using firstly Video Capsule En-
doscopy (VCE), then by performing device-assisted 
enteroscopy (DAE) in case an operative endoscopic 
intervention is needed (22). This last technique, which 
encompasses Balloon-assisted enteroscopy (BAE) 
and Push-enteroscopy, is certainly more complex 
than VCE, has lower availability among Endoscopic 
Centers and should be performed in trained tertiary-
care centers. In multiple large studies of patients with 
small-bowel bleeding who underwent BAE, the di-
agnostic yield ranged from 43% to 81%, and rates of 
treatment success ranged between 43% and 84% (22).

Imaging

Because of the multitude of pathologic processes 
that provoke GI bleeding, and its often in termittent na-
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ture, imaging can be applied in case of negative upper 
and lower endoscopy and/or in case of contraindica-
tions for endoscopy (25). Computed Tomography (CT) 
is a readily available imaging method in the emergency 
departments of most hospitals. CT should always be 
applied with intravenous contrast, especially in case of 
GI bleeding, when contrast mate rial extravasation can 
be revealed with rates of less than 0.4 mL/min. How-
ever, contrast-enhanced CT has limited utility in cases 
of intermittent hemorrhage and involves intravenous 
contrast material and a relatively high radiation dose, 
therefore this technique should always be used in case 
of active hemorrhage: studies demonstrate that the CT 
sensitivity reaches rates of 91%-92% in case of active 
hemorrhage, while shows lower values in case of ob-
scure GIB, down to 45%-47% (25). Visceral arteriog-
raphy is also used to typically identify active bleeding, 
when the rate is at least 0.5-1 ml/min. The specificity of 
this procedure is 100%, but sensitivity varies from 47% 
with acute LGIB to 30% with recurrent bleeding. Ar-
teriography should be reserved for patients who have 
massive bleeding that precludes colonoscopy, or for 
whom endoscopies were negative. visceral angiography 
has a complication rate of 9.3% (7). Angiography may 
be also applied to achieve hemostasis by intra-arterial 
infusion of vasopressin or arterial embolization via 
the angiographic catheter. Compared to intra-arterial 
infusion of vasopressin, transcatheter embolization is 
a more definitive means of controlling hemorrhage. 
Nevertheless transcatheter embolization presents rate 
of bowel infarction ranging from 13 to 33%, therefore 
its use should really follow precise indications and be 
chosen after failure of other techniques (2). Nuclear 
scintigraphy is a sensitive method for detecting gastro-
intestinal bleeding at a rate of 0.1 ml/min. Compared 
to angiography, the method is more sensitive, but less 
specific. The technique mainly applies either techne-
tium sulphur colloid or [99Tcm] pertechnetate labeled 
red blood cells and localizes bleeding only to an area of 
the abdomen, until the intra luminal blood is moved 
away by intestinal motility. When scans are positive 
within 2 h after injection of the labeled erythrocytes, 
localization is correct in 95–100% of cases, although 
accuracy decreases to 57–67%. For longer times. Over-
all, scintigraphy might be useful, especially for recur-
rent bleeding, when other methods have failed (2, 7). 

Endoscopic therapy

Endoscopic hemostasis is a promptly available 
technique which can be very often applied directly 
during the diagnostic exploration. Treatment modali-
ties include injection therapy, the use of mechanical 
devices such as metallic clips and band ligation, appli-
cation of hemospray and electrocautery therapy.

The choice depends on the site and the features of 
the bleeding lesion, the clinician’s personal experience 
with the devices, and access to the bleeding site (7). 
Injection therapy is based on the use of a needle to in-
ject locally a chemical agent. Injection therapy agents 
include epinephrine and sclerosant agents. Epineph-
rine, prepared in 1:10.0000 to 1:20.0000 dilutions, is 
the most commonly employed agent. Side effects due 
to first-pass metabolism through the liver are usually 
low (transient tachycardia and hypertension). Epi-
nephrine can be injected into the submucosa and/or 
directly into the ulcer base. Typically, “4 quadrant in-
jection” in 0.5 to 2 ml aliquots of 1:10.000 epinephrine 
is performed within 3 mm of the bleeding vessel (1). 
Sclerosants agents (sodium monrrhuate, sodium tetra-
decyl sulphate and ethanol) induce localized thrombo-
sis of the bleeding vessel with consequent hemostasis. 
Sclerosants are mostly used to treat varices and should 
be used with caution for colonic lesions given the un-
predictable depth of penetration through the thin co-
lonic wall. Risks related to injection therapy include 
increased bleeding, rebleeding, bowel ischemia and 
perforation. Mechanical therapy is based on the use 
of devices like clips and band ligation (the last one is 
mostly used for variceal bleeding), alone or combined 
with other techniques. Endoscopic clips directly tam-
pon the bleeding without causing tissue damage. Their 
efficacy has been excellent in non- variceal bleeding. 
The available clips differ in several features (open and 
close, clip rotation, disposable or not) with a common 
minimum channel size (2.8 mm). Their jaw length var-
ies from 9 to 11 mm, making them ideal for lesions 
between 10 and 15 mm wide. Indications for position-
ing clips are: bleeding vessel in ulcer base, intractable 
bleeding after mucosal biopsy or bleeding at the site of 
polypectomy. If the ulcer base is fibrotic, tissue apposi-
tion with clips can be much more difficult. Typically, 
more than one clip is applied to the bleeding site.
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A particular type of clips is represented by the 
over the scope clips (OTSC) system, (Ovesco, Tübin-
gen, Germany). This device is composed of an appli-
cation cap, which is mounted onto the distal tip of 
the endoscope and a connected releasing mechanism, 
installed on the handle of the scope. Unlike com-
mon endoscopic clips, the OTSC is able to compress 
larger quantities of tissue. The efficacy of this system 
has been proved for the same indications as standard 
hemoclips, even though at present its availability is still 
lower than common clips (26). Band ligation is mostly 
used in the treatment of esophageal varices, but its use 
has also been described in the management of Dieula-
foy lesions, blue rubber bleb nevus syndrome, Mallory-
Weiss, gastric ectasia, duodenal ulcers and treatment 
of haemorrhoids. In the colon caution must be taken 
when suctioning the lesion into the friction fit adapt-
er to prevent full thickness entrapment, subsequent 
necrosis and perforation (5). Hemospray (TC-325) 
(Cook Medical, USA), a novel proprietary inorganic 
powder which achieves hemostasis by adhering to the 
bleeding site, provoking a mechanical tamponade and, 
by concentrating and activating platelets and coagula-
tion factors, promotes thrombus formation.  Hemos-
pray can quickly cover large areas and does not require 
frontal view or direct contact with the bleeding lesion, 
although its application alone has not been proven to 
sufficient to manage profuse hemorrhages. The high 
rates of both acute hemostasis and recurrent bleed-
ing suggest that Hemospray is probably best used as a 
temporary bridge toward more definitive therapy (27). 
Cautery therapy is based on the application of thermal 
energy to achieve coagulation of the tissue. It acts by 
denaturing or coagulating proteins and then through 
the evaporation of tissue water causing atrophy (28). 
Argon plasma coagulation (APC) is preferred for the 
treatment of angiodysplastic lesions as artero-venous 
malformations, bleeding ulcer and ablation of ad-
enomatous tissue. It needs a non-contact device that 
uses argon gas. Coagulation is a few millimetres deep 
and a larger area of tissue can be treated at one time 
compared to bipolar electrocautery (1). Noncontact 
and contact coagulation have comparable efficacy for 
hemostasis, rebleeding, transfusion requirement and 
need for surgery, moreover are superior to pharmaco-
therapy alone; a systematic review performed on 49 

adults showed that coagulation was superior to injec-
tion therapy or pharmacotherapy alone (28).

Surgery

In case GIB cannot clearly be identified and con-
servative therapies, either endoscopic or therapeutic 
imaging, have failed, surgery should be considered. 
Whenever possible, intraoperative endoscopy should 
be carried out to help clarify and localize the bleeding 
source. Directed segmental resection is the treatment 
of choice because of its low morbidity, mortality (about 
4%) and rebleeding rate (about 6%) (7, 29).

Conclusions

Gastrointestinal bleeding may be a life-threatening 
condition. A well structures emergency treatment and 
timely diagnostic approach based on suspected cause 
of bleeding can significantly reduce mortality rates in 
these patients.  Endoscopy plays a major role both in 
diagnosis and management of bleeding throughout the 
entire gastrointestinal tract. Nevertheless, cooperation 
with radiologists and surgeons is essential to cope with 
challenging clinical cases with the aim of a general op-
timization of acute gastrointestinal bleeding.
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Summary. Eosinophilic esophagitis (EoE) is a chronic immune-mediated relapsing disease caused by eosino-
philic infiltration of the esophageal mucosa which is normally lacking these cells. EoE belongs to the group 
of the so called Eosinophilic Gastrointestinal Disorders (EGIDs). From a rare and unusual disease, EoE has 
become an emerging entity and in recent years its incidence and prevalence have increased all over the world, 
also in children. The pathogenesis is very complex and still not completely clear. Esophageal disfunction 
symptoms (e.g. dysphagia and food impaction) represent the typical manifestation of EoE and this condition 
could be difficult to recognize, more in pediatric age than in adults. Moreover, symptoms can often overlap 
with those of gastro-esophageal reflux disease (GERD), leading to a delayed diagnosis. EoE is often related 
to atopy and an allergological evaluation is recommended. Untreated EoE could provoke complications such 
as strictures, esophageal rings, narrowing of the esophagus. Diagnosis is confirmed by the demonstration in 
biopsy specimens obtained through upper endoscopy of eosinophilic inflammation (>15 for high powered 
field) of the esophageal mucosa and other histological features. Other tests could be useful not specifically for 
the diagnosis, but for the characterization of the subtype of EoE. Since EoE incidence and knowledge about 
physiopathology and natural history have increased, the goal of the review is to provide some helpful tools for 
the correct management in pediatric age together with an overview about epidemiology, pathogenesis, clini-
cal, diagnosis and treatment of the disease. (www.actabiomedica.it)
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Introduction 

Eosinophilic esophagitis (EoE) is a chronic, 
antigen-immune inflammatory mediated disease (1) 
caused by infiltration of eosinophils in the esopha-
geal mucosa (>15 eosinophils/high powered field) in 
absence of other causes of eosinophilia. It is charac-
terized by esophageal dysfunction symptoms such as 
dysphagia, food impaction or refusal, even if gastro-
esophageal reflux symptoms could be the only one re-
ferred (2). EoE is also defined as an atopic inflamma-
tory disease and is sometimes named “asthma of the 
esophagus” because of shared clinical and pathophysi-

ologic characteristics with asthma (3, 4). The first EoE 
cases appeared in the 1970s but it was defined as a 
distinct clinic-pathologic syndrome in the early 1990s. 
Currently, it is the most prevalent cause of esophagitis 
after gastro-esophageal reflux disease (GERD). Un-
til two decades ago, it was considered a rare disorder, 
but its diagnosis surprisingly has increased in the last 
years, also in children, becoming an epidemiologically 
relevant disease. The exact incidence and prevalence 
are difficult to establish, with differences among vari-
ous geographic regions. Some data show a prevalence 
rate of 30-90 cases per 100.000 in USA and other 
countries and an incidence of about 1:2000; actually, 
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both incidence and prevalence tend to gradually in-
crease all over the world (2, 5). EoE seems to affect 
predominantly the male gender even if clear reasons 
of this predominance have not been understood yet; 
a single nucleotide polymorphism within TSLP gene 
(thymic stromal lymphopoietin receptor) is considered 
a probable etiologic mechanism, but further studies 
are needed. However, males are 3-4 times more com-
monly affected than females and caucasians are more 
likely affected than other races. Several studies suggest 
an important genetic predisposition to EoE although 
environmental risk factors (gut barrier function, nature 
and timing of oral antigen or aeroallergen exposure, 
impaired microbioma after physiologic events such 
birth) play a crucial role. In addition, the majority of 
patients with EoE is often affected from one or more 
atopic disease: asthma, eczema, allergic rhinitis and 
food allergies (4, 6). Children could have difficulty to 
report symptoms associated to esophageal dysfunction: 
at this age, a clinical recognition of signs is important 
and crucial to guide further investigations, namely and 
upper endoscopy, which is determinant for a certain 
diagnosis (7).

Pathogenesis

EoE pathogenesis is complex and not completely 
clear. The presence of an eosinophilic infiltration into 
the esophageal mucosa is crucial for diagnosis: this 
subtype of cells are normally absent in this gastroin-
testinal district (4, 8). Multiple factors as genetic, im-
mune, environmental as well as damage mucosa and fi-
brosis mechanisms are involved in the onset of disease. 
Evidences suggest that EoE is associated with T helper 
cell-2 (Th2) type immune responses, which are typical 
of other atopic conditions. In particular, high levels of 
the Th2 cytokines, interleukin IL-4, IL-5, and IL-13, 
as well as mast cells, have been found in the esophageal 
biopsies of EoE patients (8, 9). These cytokines play 
an important role for the recruitment of eosinophils 
to the specific site; eosinophils are crucial cells for the 
remodeling of esophageal tissues. Eosinophilic granule 
cationic proteins, particularly the major basic protein 
(MBP) and the elaboration of fibrogenic growth fac-
tors are other mechanisms involved in fibrosis (8). The 

importance of genetic inheritance is shown by several 
studies: the rate of monozygotic twin concordance of 
inheritance of the disease is significantly increased in 
approximately 40% of cases and the risk of EoE is in-
creased in people with first-degree relatives with EoE. 
Other single candidate genes are supposed to be in-
volved in the pathogenesis (eotaxin-3, filaggrin, TSLP, 
calpain14) but their specific role remains still unclear. 
Indeed, several monogenic disorders with incomplete 
penetrance (e.g. Loeys-Dietz syndrome, Marfan syn-
drome, Netherton syndrome, etc) have been associated 
with an increased risk of EoE (4). As stated previously, 
there is a strong connection between EoE and atopy. 
Food allergens seem to be the most common triggers of 
mucosal inflammation in EoE and many studies have 
examined the benefit of dietary elimination of food al-
lergens for the treatment of EoE (10). The link with 
environmental allergens is also important. Therefore, 
identification of EoE patient’s aeroallergen sensitivi-
ties and appropriate management of allergic rhinitis 
can be an important step towards the prevention of 
flares of EoE (5, 11). EoE is substantially defined as 
a mixed IgE and non-IgE-mediated allergic response 
both to food and environmental allergens, although 
current literature describes that a non-IgE mediated 
mechanism predominate on others (12). Skin prick 
test (SPT) and atopy patch test (APT) to foods and/
or aeroallergens result positive in many patients with 
EoE (4). 

Clinical aspects and diagnosis

The typical onset of EoE in pediatric age occurs 
in childhood. Nevertheless, it could present at any age, 
with the type of symptoms depending on the age of 
presentation (13, 14). Specifically, clinical manifesta-
tions of EoE in children can vary depending on their 
ability to report symptoms (6). Actually, in infants and 
toddler or younger children, symptoms can be vague 
and/or ambiguous and includes feeding difficulties 
which could lead to prolonged mealtime, food refusal, 
gagging or GERD-like symptoms such as heartburn, 
regurgitation or vomiting (15, 16) and less common-
ly, failure to thrive (4). Prevalent symptoms in school 
aged children and adolescents include dysphagia, food 
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impaction, and choking/gagging with meals, particu-
larly while eating foods with coarse texture. A care-
ful medical history in children and adolescents with 
EoE reveals that they have learned to compensate for 
these symptoms by eating slowly, chewing excessively 
or taking small bites, drinking excessively with meals, 
lubricating meals inordinately with sauces, and avoid-
ing specific food consistencies such as meat (or other 
foods with coarse texture) (17, 18). Adolescents and 
adults present with dysphagia (which may or not re-
spond to medical treatment) and less frequently with 
food impaction. Continued dysphagia could be also 
caused by the formation of esophageal rings and stric-
tures; EoE strictures could in some cases require an 
endoscopic dilation. However, all possible symptoms 
related to EoE are not relieved by anti-acid treatment 
with proton pump inhibitor (PPI) (5), even if some-
times patients with EoE could be asymptomatic and 
the diagnosis may be incidental during upper endosco-
py performed for other indications, since many symp-
toms overlap with GERD (4). About one third of the 
patients with endoscopic and clinic features of EoE re-
spond to treatment with PPI in monotherapy and this 
entity is referred as PPI-responsive esophageal eosino-
philia (PPI-REE). It is debated if PPI-REE represents 
a subtype of EoE or GERD, but latest updates tend to 
consider it a pattern of EoE (13, 19). Recent advances 
in the comprehension of this heterogeneous expression 
of EoE lead to hypothesize a classification in pheno-
types of EoE with final implications in care and re-
sponse to treatment. For instance, some patients may 
be more prone to develop esophageal strictures whereas 
others do not. Additionally, some patients may respond 
to dietary treatment, whereas others continue to have 
symptoms and inflammation despite limiting specific 
foods. The clinical characterization of these groups may 
help understanding pathophysiological mechanisms 
and guide the therapeutic approach (20, 21). Although 
IgE serum level is not considered a prominent marker 
in EoE, a stratification risk on the basis of IgG4 se-
rum level (an immunoglobulin that is thought to be a 
primary mediator of allergen tolerance but described 
in other non-atopic diseases) have been recently as-
sociated with active EoE. Patients with major serum 
levels of IgG4 have a stronger association with fibrotic 
clinical phenotype (22). Diagnostic evaluation for EoE 

requires several tools, but histological evaluation is es-
sential. Symptoms may lead to suspect the disease, but 
the diagnosis is confirmed by upper endoscopy with 
biopsies and evidence of esophageal eosinophilia af-
ter other causes of eosinophilia and GERD have been 
ruled out. Other tests could be helpful depending on 
cases (6). Radiologic evaluation could be considered to 
identify focal esophageal strictures, narrowing or ring-
like indentations because of its sensitivity and non-in-
vasive approach (23-25) and to rule out the presence of 
a markedly narrow esophagus in severely symptomatic 
patients prior to endoscopy. However, barium swallow 
exposes to ionizing radiations and it does not allow 
a certain diagnosis compared to endoscopy. Several 
endoscopic findings are associated to EoE including 
esophageal edema and rings (“trachealization”), white 
exudate, longitudinal furrows, esophageal strictures, 
narrow caliber esophagus and crêpe paper esophagus. 
Endoscopic findings alone do not reliably establish a 
diagnosis of EoE. Their value to assess disease activ-
ity needs further evaluation but endoscopic reference 
score (EREFS) is a score system that grades the pres-
ence and severity of endoscopic features proved also 
in children (2, 26, 27). Biopsy specimens from both 
mid and distal esophagus should be obtained (26) and 
at least four biopsies are required to obtain adequate 
sensitivity for detection of EoE (also if 5-6 biopsies 
are still recommended) (1). The current gold standard 
for diagnosis of EoE is represented from an eosino-
phil predominant inflammation of the esophageal epi-
thelium (cut off value of >15 eosinophils/high power 
field) (15). Additional histologic evaluations include 
basal cell hyperplasia, dilated intercellular spaces, rete-
peg elongation, and lamina propria fibrosis; sometimes 
eosinophilic microabscesses and eosinophil layering of 
the surface epithelium can be observed (28, 29). Al-
lergy assessment (including patient and family medi-
cal history for atopy) is important in pediatric age, 
even more than in adult patients affected by EoE and 
is founded on Skin Prick Test (SPT) or blood testing 
for allergen-specific IgE, especially for patients with 
IgE-mediated food allergy (30). Allergy tests are dis-
couraged if the patient does not present an history of 
immediate reactions. APT can be performed to study 
a non-IgE mediated food allergy, even if the positive 
predictive value remains poor (31, 32). 
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Treatment

Untreated EoE is usually associated with persis-
tent symptoms and inflammation, leading to esopha-
geal remodeling resulting in stricture formation and 
functional abnormalities (2) that sometimes require 
emergency interventions. Therapy is necessary to re-
solve symptoms, to induce remission and to prevent 
potential complications (fibrosis and esophageal stric-
tures) (5). Strategies for treatment include: avoidance 
of triggered foods through dietary elimination, phar-
macological therapy and mechanical dilations of the 
esophagus, if needed (33). 

Dietary elimination

Dietary elimination (DE) can be used to induce 
clinical and histological remission in EoE. There are 
several forms of DE in EoE: elemental diet (ED), em-
piric dietary restrictions (EDR) and targeted dietary 
restrictions (TDR) based on allergy testing. ED con-
sists in the removal of all sources of potentially aller-
genic protein from the patient’s diet through the use 
of an amino acid-based formula for nutritional sup-
port (4, 5). ED achieves a high rate of clinical and his-
tological improvement in children with EoE (>90%) 
but symptoms often recur after normalization of the 
patient’s diet (31, 34). Because of the low compliance 
due to unpalatable taste of amino-acidic formulas, ED 
should be employed after considering target and em-
piric dietary restrictions. TDR is based on the elimina-
tion of foods resulted positive at SPT and APT and 
has a success rate of about 70% (although lower in 
adults) (35). Instead, EDR consists in the elimination 
of the most common allergenic foods when both SPT 
and APT results are negative. The first trial performed 
by many allergologists is cow’s milk elimination, but 
other available strategies are the six-food elimination 
(dairy, eggs, wheat, soy, peanuts/tree nuts, and fish/
shellfish) or four-food elimination diet (dairy, eggs, 
wheat, and legumes, as studies suggest tree nuts, fish, 
and shellfish are less commonly implicated in EoE) 
(36, 37, 38). EDR presents a success rate of approxi-
mately 70% (40). Open questions on DE regard the 
duration of the avoidance of specific foods and the cor-

rect timing for the reintroduction. Moreover, clearer 
indications on the management of follow-up (how of-
ten to perform endoscopy with biopsy) during the diet 
and the identification of potential risks of nutritional 
lacks are awaited. 

Pharmacological treatment

Since the characterization of PPI-REE as a new 
entity, PPI administration is considered the first thera-
peutic approach for patients with EoE and it seems to 
induce clinical and histological remission in over 50% 
of cases (40, 41). In vitro, PPI seem to have an anti-
inflammatory effect independently from their ability 
to inhibit acid production (42, 43). Treatment with 
corticosteroids is also an effective therapeutic option. 
Despite its effectiveness, systemic (oral) corticosteroids 
administration is associated to important side effects 
related to a prolonged use (44), while topical corti-
costeroids are confirmed to be safe and effective. Both 
swallowed fluticasone propionate (500-1000 μ/die) 
and oral viscous budesonide (1000-2000 μ/die) have 
been shown to be effective in EoE (19, 26). A recent 
meta-analysis confirmed its effectiveness in the treat-
ment of EoE, with minimal adverse effects and no evi-
dence of adrenal suppression (45). Patients using topi-
cal corticosteroids for EoE should be advised not to 
eat, drink, or rinse their mouth for 30 min after using 
the medication. After 6-8 weeks of topical therapy, pa-
tients should repeat endoscopy to ensure the histologic 
response to therapy. If a therapeutic response is con-
firmed, treatment should be reduced to the lowest ef-
fective dose with appropriate follow up. It is important 
to note that symptoms and pathological changes often 
recur after discontinuation of topical corticosteroids. 
Therefore, many patients with EoE require long-term 
treatment. Other tested treatments are montelukast 
(the leukotriene receptor antagonist) and immunosup-
pressive agents (azathioprine and 6-mercaptopurine) 
with low success rate (46, 47, 48). Biologics drugs 
based on use monoclonal antibodies against specific 
targets of the disease (IL-4, IL-5, IL-13 and IgE) have 
been found to be a promising option for EoE patients. 
While anti-IL-5 and anti-IgE monoclonal antibodies 
have presented controversial results in term of effec-
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tiveness (49, 50, 51), others like anti-IL-13 and spe-
cifically anti-IL-4 monoclonal antibodies (dupilumab) 
appear the most promising novel therapeutic options 
for the disease, but further studied are needed to drive 
final conclusions (52, 53). Endoscopic dilations of EoE 
are required just in severely symptomatic cases or when 
medical treatment is not sufficient to quickly resolve 
symptoms (2). Dilation techniques may vary depending 
on age, severity of strictures and other features. 

Conclusions

EoE is an emerging disease with a complex and 
not completely understood pathogenesis. Treatment 
options will continuously increase as soon as new phar-
macological targets will be available. All physicians in-
cluding pediatricians should be familiar with this clini-
cal entity and manage it in cooperation with other spe-
cialists such as gastroenterologists and allergologists. 
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Summary. Background: Esophageal strictures in pediatric age are a quite common condition due to different 
etiologies. Esophageal strictures can be divided in congenital, acquired and functional. Clinical manifesta-
tions are similar and when symptoms arise, endoscopic dilation is the treatment of choice. Our aim was to 
consider the efficacy of this technique in pediatric population, through a wide review of the literature. Meth-
od: A search on PubMed/Medline was performed using “esophageal strictures”, “endoscopic dilations” and 
“children” as key words. Medline, Scopus, PubMed publisher and Google Scholar were searched as well. As 
inclusion criteria, we selected clinical studies describing dilations applied to all type of esophageal strictures 
in children. Papers referred to single etiology strictures dilations or to adult population only were excluded, 
as well as literature-review articles. Results: We found 17 studies from 1989 to 2018. Overall, 738 patients in 
pediatric age underwent dilation for esophageal strictures with fixed diameter push-type dilators (bougie dila-
tors) and/or radial expanding balloon dilators. Severe complications were observed in 33/738 patients (4,5%) 
and perforation was the most frequent (29/33). Conversion to surgery occurred only in 16 patients (2,2%). 
Conclusions: Endoscopic dilation is the first-choice treatment of esophageal strictures, it can be considered a 
safe procedure in pediatric age. Both, fixed diameter push-type dilators and radial expanding balloon dilators, 
showed positive outcomes in term of clinical results and cases converted to surgery. However, it’s essential 
to perform these procedure in specialized Centers by an experienced team, in order to reduce complications. 
(www.actabiomedica.it)
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Introduction

Esophageal strictures in pediatric age are a quite 
common condition, that may have different etiologies 
(1). In adults, esophageal tumors are the most com-
mon cause of strictures, while in children the etiologi-
cal spectrum is broader (2). It is possible to distin-
guish among congenital forms, acquired forms and 
those deriving from functional disorders (achalasia) 
(1, 2). In congenital strictures, different subtypes have 
been described. The two most important are the fibro-

muscular subtype and the tracheal cartilaginous rem-
nant subtype. In acquired forms, we can distinguish 
among caustic, anastomotic, peptic, actinic and neo-
plastic strictures. We can also identify strictures de-
riving from pathologies as epidermolysis bullosa and 
eosinophilic esophagitis (1). The most common causes 
are complications of surgical treatment of esophageal 
atresia, or esophageal burns due to caustic ingestion 
(3) that occurs especially in children of five years of 
age or younger (4), even though there are relevant 
variations from one country to another, especially be-
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tween developed and developing countries in terms of 
incidence (2).

Failure to thrive is the most important conse-
quence of this clinical condition, as is causes an im-
paired oral intake (5). 

The endoscopic treatment of esophageal strictures 
has been reported to be the most frequent strategy in 
children (6). There is no universally accepted standard 
for the choice of the endoscopic technique in patients 
with esophageal strictures (3). Improvements in endo-
scopes and accessories have supported an increase in the 
number of patients who are conservatively treated with 
endoscopic dilations and a significant reduction of sur-
gical treatments (6). Different dilators are now available. 
Fixed diameter push-type dilators as semirigid Savary-
Giliard bougies and radial expanding balloon dilators 
that pass over a guide wire or through the channel of the 
endoscope are the most used devices, although there is 
still no consensus about which one has to be preferred 
(7). No prospective studies have directly compared the 
safety and efficacy of these types of dilators.

Esophageal dilation is associated with clearly de-
fined morbidity and mortality and it should only be 
performed by experienced endoscopists, under general 
anesthesia (7). Perforation is the principal risk of this 
technique. The risk of this complication may be re-
duced by performing an accurate study of the stricture 
morphology and etiology, by choosing a correct type 
and size of the dilators and by performing dilations 
under fluoroscopic control (1).

The aim of this paper was to perform a review 
of the available literature on endoscopic dilations of 
esophageal strictures in pediatric age, with particular 
attention to possible complications and incidence to 
conversion to surgery.

Methods

In order to evaluate the efficacy and the safety 
of endoscopic dilations of esophageal strictures, we 
performed a literature search of PubMed database us-
ing the following key words ‘’endoscopic dilations’’, 
‘’esophageal strictures’’, ‘’children’’. Medline, Scopus, 
PubMed publisher and Google Scholar were searched 
as well. The entire databases were considered, without 

restrictions of time. We included only full text papers 
selected with two filters “humans” and “language” 
(English papers).

We included all papers related to a pediatric pop-
ulation even if not exclusively.

Exclusion criteria were:
•  papers referred only to single etiology strictures 

dilations
•  papers referred to adult population exclusively
•  study referred to other gastrointestinal tract 

strictures
•  literature-review articles
Each article was tabulated in chronological order 

from the oldest to the most recent as follows: author 
and year of the study, number of patients, demographic 
data, endoscopic technique, total number of dilations, 
dilations for each patient, serious complications and 
conversion to surgery (Table 1). Regarding endoscopic 
techniques, we considered two different types: fixed 
diameter push-type dilators (bougie dilators) and ra-
dial expanding balloon dilators. Different adjuvant 
treatments were not considered.

The publications were manually screened and 
reviewed to identify reports and data were extracted 
from the papers according to the predetermined cri-
teria. Two investigators independently reviewed and 
extracted data from the papers according to the prede-
termined criteria.

Results

We found at first 324 papers. Including only full 
text papers we limited the research at 234 study. Fi-
nally selecting two filters “humans” and “language” and 
including only English papers, we obtained 104 pa-
pers. After manual screening according to established 
criteria, 17 retrospective articles from 1989 to 2018 
were selected.

Study population size among papers was very dif-
ferent, from a small cohort of 5 patients (8) up to the 
most numerous one with 125 patients (9). Overall, 738 
patients in pediatric age (less than 18 years) underwent 
esophageal dilation. Only one study (10) considered a 
not exclusively pediatric population including people 
from 10 to 80 years (mean age 58 years).
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Table 1. Articles included in the literature review

Author, year

Gandhi RP, 1989

Shah, 1993

Jawad AJ, 1995

Wang YG, 2002

Lan LC, 2003

Bittencourt PF, 
2006

Khanna S, 2008

Saleem MM, 2009

Alshammari J, 
2011

Chang CF, 2011

Lakhdar-Idrissi 
M, 2012

Shehata SM, 2012

Van der Zee D, 
2014

Pieczarkowsky S
2016

N°
patients

12

17

36

55 (40 
M, 15 F)

77

125

5

38

49

10

60

38

19

106

Demographic 
data

<18 years

1 month- 15 years

<18 years

10-80 years 
(median age 58)

2 months-20 years

1 month-16 years

4-12 years

1 months- 10 years 
(median age 3,2)

<18 years

1-50 months

10 months-17 years

5-22 months

1 month-15 years

1 month-18 years

Endoscopic 
technique

Tuckers

Ballon dilation

Ballon dilation and 
Savary-Gilliard

Savary-Gilliard

Ballon dilation

Savary-Gilliard

Ballon dilation

Tuckers

Ballon dilation

Ballon dilation

Savary-Gilliard

Savary-Gilliard

Ballon dilation

Ballon dilation and 
Savary-Gilliard

N° of 
dilations

-

132

-

401

260

-

-

801

-

-

247

654

87

347

Dilation/
patient

-

7,7

-

7,2

3,3

-

-

21,1

-

-

4,1

17,2

4,5

3,2

Serious 
Complications
(total n° and %)

Yes
1 perforation
(1%)

Yes
1 perforation

Yes
1 perforation
1 anastomotic 
leak

No

Yes
4 perforation
(1,5%)

Yes
5 perforation

No

Yes
2 perforation

Yes
3 perforation

No

Yes
2 perforation

Yes
1 perforation
2 small 
diverticulum

No

Yes
1 perforation

Conversion 
to surgery

No

Yes, 1

Yes, 2

No

Yes, 1

No

No

Yes, 2

Yes, 6

Yes, 1

No

Yes, 3

No

No

(continued)
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Different endoscopic dilatation techniques were 
used: in 6 studies fixed diameter push-type dilators 
were preferred, in 2 Tuckers (2, 4) and in 4 Savary-
Gillard were used (9-12); in 8 studies radial expanding 
balloon dilators were used (5, 8, 13-18); in 2 works (3, 
4) a combination of two techniques was used, while in 
1 study (19) the technique was not specified.

Even if in 7 papers (4, 5, 8, 9, 13, 14, 18, 20) the 
total number of dilations was not described, overall 
3202 procedures were performed (median number 
6,9/patient). Making a comparison between the two 
techniques, the median number of dilations with fixed 
diameter push-type dilators was 12,3/patient while it 
was 5,8/patient with radial expanding balloon dilators.

A total of 35 serious complications were recorded, 
1 anastomotic leak, 2 small diverticulum formation, 1 
fistula and 31 perforations. In 4 study complications 
were not described (8, 10, 14, 18).

Finally, in 10 studies (3, 5, 8-11, 15, 18-20) an 
eventual conversion to surgery was not described. In 
the other cases a total of 16 patients underwent surgi-
cal treatment, due to inefficacy of the dilation or for 
the management of the complication.

Discussion

Esophageal strictures in pediatric age are a quite 
common condition (1). In adults, the most common 
cause of strictures are esophageal tumors, while in 

children the etiological spectrum is broader (2). In 
the present review only Wang et al in 2002 studied a 
wide aged population from 10 to 80 years (with a me-
dian age of 58). All 55 unselected consecutive patients 
were treated with Savary-Gillard bougies achieving in 
all cases a relief of symptoms. No serious procedure-
induced complications occurred.

There is no universally accepted standard of endo-
scopic treatment of patients with esophageal strictures 
(3). In our review Gandhi et al. in 1989 and Saleem 
et al. in 2009 reported their experience with Tucker’s 
string guide dilators while Wang et al in 2002, Bitten-
court et al in 2006, Lakhdar-Idrissi et al and Shehata 
et al in 2012 described their one with Savary-Gilliard 
bougies. Eight authors from Shah in 1993 to Hsieh in 
2017 used expanding balloon dilators while Jawad in 
1995 and Pieczarkowsky in 2016 reported both, bal-
loon dilators and semirigid Savary-Gilliard bougies. 
Overall, literature data show that there is no substan-
tial preference between the two endoscopic techniques.

Comparing the efficacy of these two techniques, 
balloon dilators can be more effective and less trau-
matic than traditional bougies, as they provide a uni-
form radial force (16). More obviously, balloon dila-
tion is performed under direct vision, furthermore the 
insertion of multiple devices is not necessary (8). In 
addition, endoscopic and fluoroscopic guidance allow 
a direct placement of the balloon catheter and visu-
alization of the balloon inflation, thereby decreasing 
the risk of perforation (16). The only disadvantage is 

Table 1 (continued). Articles included in the literature review

Author, year

Cakmak M, 2016

Hsieh KH, 2017

Al Sharkhy AA, 
2018

N°
patients

38

10

43

Demographic 
data

0-14

<10 years

2-17 years

Endoscopic 
technique

Ballon dilation

Ballon dilation

N° of 
dilations

-

93

180

Dilation/
patient

-

9,3

4,1

Serious 
Complications
(total n° and %)

Yes
4 perforation
1 fistula

Yes
1 perforation
(1%)

Yes
3 perforation

Conversion 
to surgery

No

No

No
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that a balloon is single-use, therefore it is far more ex-
pensive than a bougie (8). If we consider number of 
dilatation per patient it is possible to observe how the 
median number of dilations with fixed diameter push-
type dilators is higher than with radial expanding bal-
loon dilators. Saleem in 2009 described a median of 
21 dilations with Tucker’s string guide dilators and 
Shehata in 2012 a median of 17 dilation with Savary-
Gilliard bougies. Wang in 2002 reported a median of 
7,2/patient with Savary-Gilliard, while Lakhdar-Id-
rissi in 2012 reported a better result with 4,1/patient. 
On the other side Lan in 2003 and Pieczarkowsky in 
2016 reported similar results with a median number of 
3,2/patient. Van der Zee in 2014 and Al Sharkhy in 
2018 found similar values with respectively 4,5 and 4,1 
median dilations per patient. Hsieh in 2017 showed 
slightly more numerous dilations, with 9,3/patient. 
Overall, the present review of literature confirms the 
superiority of pneumatic dilations compared to bou-
gies.

Currently, esophageal dilation in children are al-
most exclusively performed under general anesthesia 
(3). Endoscopic esophageal dilation is associated with 
low risk of complications. No significant prognostic 
factors could be determined (13). The most frequent 
potential complication is bleeding and perforation is 
the most serious. Esophageal perforation remains the 
most dreaded complication for dilatation of esopha-
geal strictures. A higher perforation rate has been es-
teemed for bougienage than for balloon dilation (16). 
The use of antibiotics is advised to reduce the potential 
complication of infection and more frequent scar for-
mation in absence of antibiotic therapy (4). In litera-
ture, Wang in 2002, Swagata in 2008, Chang in 2011 
and Van der Zee in 2014 did not report complications. 
Shah in 1993, Lan in 2003 et Hsiehin 2017 reported 
a similar rate of perforations with balloon dilators of 
1-1,5% while Saleem in 2009, Lakhdar-Idrissi in 2012 
and Shehata in 2012 reported a very low rate of perfo-
rations. Probably, the very low rate of complications in 
pediatric age can be explained with the constant prac-
tice of operative endoscopy in the operating room and 
under general anesthesia, to maximize safety.

The resort to surgery is a possible, even if uncom-
mon, eventuality. Therefore, it should be reserved for 
those patients in whom endoscopic dilation has failed 

and for those with complications caused by dilation (8) 
due to its association with high mortality rate and high 
complication rate.

Consecutive dilation procedures are recommend-
ed for at least 2 years before deciding their failure (2). 
Many authors recommend a six to 12-month period 
of conventional repeated esophageal dilatation (4) De-
terminant factors of success or failure vary in reported 
series and include: age, site of the stricture, tightness of 
stricture, length of stricture, number of strictures and 
failure to respond to dilatation (2).

In literature two studies, Alshammari and Chang 
both in 2011, needed surgery for dilation’s failure. 
For the first author, 6 surgical interventions were de-
scribed, 3 due to perforation and 3 for failure of the 
procedure, while for the second author a conversion 
to surgery was necessary in absence of complications.

Moreover, the review showed also a few surgical 
treatments of complications. Shah in 1993 described 
only a perforation treated by surgery while Jawad in 
1995 and Saleem in 2009 reported two surgical treat-
ment, for perforations and for anastomotic leak. Lan in 
2003 had 4 perforation, but only in 1 case surgery was 
necessary, while Shehata in 2012 reported 3 surgical 
treatments, among whom, one perforation and 2 small 
diverticulum formations.

Overall, in literature a very low rate of need of 
surgery is reported and it is required mostly for the 
treatment of complications.

Conclusions

Esophageal dilatation represents a small per-
centage of pediatric endoscopic procedures (17) and 
it represents the first-choice treatment of esophageal 
strictures. Both, fixed diameter push-type dilators and 
radial expanding balloon dilators, showed positive out-
comes in term of improvement of clinical conditions 
and cases converted to surgery, although the efficacy of 
pneumatic dilations seems to be superior compared to 
the use of bougies. Endoscopic esophageal dilation is 
associated with a low risk of complications. However, 
it is essential to perform these procedure in special-
ized Centers by experienced team, in order to reduce 
complications. Resort to surgery is a possible, even if 
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uncommon, eventuality and it should be reserved for 
failure and for complication’s treatment.
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Diagnosis of GERD in typical and atypical manifestations
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Summary. The manifestations of gastroesophageal reflux disease (GERD) have been recently classified into 
either esophageal or extra-esophageal syndromes. Clinical history, questionnaire data and response to antise-
cretory therapy are insufficient to make a conclusive diagnosis of GERD. Endoscopy had a low sensitivity. 
Recently, the availability of multichannel intraluminal impedance and pH-monitoring (MII-pH) has modi-
fied the diagnostic approach towards atypical manifestations of GERD. There is a rising consensus that this 
technique should be considered as the gold standard for GERD diagnosis. Gastrin 17 (G-17) has been pro-
posed as a non-invasive marker of GERD, due to the negative feedback between acid and the hormone. G17 
levels seem able to identify patients with acid and non-acid reflux. (www.actabiomedica.it)
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Introduction

Gastroesophageal reflux disease (GERD) is one 
of the most common gastrointestinal disorders in 
Western countries (1). The clinical features of GERD 
have been recently classified into either esophageal or 
extra-esophageal syndromes (2). Most common atypi-
cal manifestation of GERD may include ear, nose, and 
throat (ENT), pulmonary (chronic cough or asthma), 
or cardiac (noncardiac chest pain) symptoms (3). 
Therefore, GERD should be strongly considered in 
the differential diagnosis of patients presenting with 
atypical symptoms when alternative diagnoses have 
been excluded by other specialist (ENT surgeons, car-
diologists, pneumologists, allergists).

The diagnosis of GERD is very difficult and is 
typically made by a combination of clinical symptoms, 
response to acid suppression, as well as objective test-
ing with upper endoscopy and esophageal pH moni-
toring.

Empirical therapy

In patients with a history suggestive of uncompli-
cated GERD manifesting in typical symptom of heart-
burn and/or regurgitation can be offered empiric treat-
ment (4). Typical symptoms that are responsive to acid 
suppression offer additional evidence for pathologic 
esophageal acid exposure and it’s reasonable to assume 
a diagnosis of GERD in patients who respond to ap-
propriate therapy. On the other hand, typical symptoms 
that do not improve warrant further tests to demonstrate 
the existence of GERD and evaluate for an alternate 
diagnosis. Similarly, patients with atypical manifesta-
tions or non-cardiac chest pain should be considered for 
esophageal function tests prior to empiric therapy (5).

However, this empirical test is contraindicated 
in patients with alarm symptoms such as dysphagia, 
weight loss and bleeding in according to the five rec-
ommendations of the Italian Association of Hospital 
Gastroenterologist (AIGO).
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Upper endoscopy

Upper endoscopy allows to evaluate the esopha-
geal mucosa in patients with GERD and obtains bi-
opsies of concerning lesions (e.g. Barrett’s metaplasia, 
strictures or masses). There are limitations with the 
use of upper endoscopy in the diagnosis of GERD. 
Erosive reflux disease (ERD) occurs in a minority of 
patients with GERD (<30%), whereas the majority 
of them are included in the non-erosive reflux disease 
(NERD) phenotype, characterized by typical reflux 
symptoms, mainly heartburn, without any esophageal 
mucosal lesion visible on upper endoscopy (6). Patients 
with atypical GERD symptoms usually have a low 
prevalence of endoscopic esophagitis (3). Therefore, an 
upper endoscopy is not required for the diagnosis and 
is mostly performed for evaluation of GERD associ-
ated complications and alternative diagnoses. Patients 
with alarm symptoms, such as anemia, weight loss and 
dysphagia, or history of chronic GERD and age 50 
years or older should receive screening endoscopy for 
Barrett’s esophagus (7,8).

Barium radiographs 

Barium radiographs have been historically con-
sidered part of the potential diagnostic armamen-
tarium in the patient with esophageal symptoms, in-
cluding GERD. Although well-performed barium 
esophagrams with double contrast can detect signs 
of esophagitis, the overall sensitivity of this test is ex-
tremely low (9). The finding of barium reflux above the 
thoracic inlet with or without provocative maneuvers 
including the water siphon test does increase the sensi-
tivity of the barium test; however, not sufficiently to be 
recommended as a diagnostic test without dysphagia 
(10).

Esophageal manometry 

Esophageal manometry is currently considered 
the gold standard test for the diagnosis of esophageal 
dysmotility that may be responsible for symptoms like 
dysphagia and chest pain. However, it has shown lim-

ited capability in diagnosing GERD. With the advent 
of high-resolution manometry (HRM), more accurate 
evaluations of esophageal motility are now possible. 
Furthermore, new metrics have been developed to 
investigate esophagogastric junction (EGJ) morphol-
ogy and function. In particular, the anti-reflux barrier 
function of EGJ can now be assessed evaluating the 
contraction integral of the junction. Also, transient 
lower esophageal relaxations can be defined more pre-
cisely with HRM. Neither a decreased lower esopha-
geal sphincter pressure, nor the presence of a motility 
abnormality is specific enough to make a diagnosis of 
GERD. Manometry should be used to aid in place-
ment of transnasal pH-impedance probes and is rec-
ommended before consideration of anti-reflux surgery 
primarily to rule out achalasia or severe hypomotility 
(scleroderma-like esophagus), conditions that would 
be contraindications to Nissen fundoplication, but not 
to tailor the operation (11).

24 hours bilimetry 

Bilimetry allows spectrophotometric measure-
ments of esophageal luminal bilirubin concentration 
due to duodenogastric reflux (DRGE). 

Although the role of bile in the pathogenesis of 
esophageal mucosal damage is unknow and there is 
a high prevalence of both acid and non-acid refluxes, 
some Authors recommend simultaneous pH monitor-
ing and bilimetry (12, 13). 

The main indications for double monitoring are 
patients with typical GERD symptoms poorly respon-
sive to PPI therapy.

Bilitec 2000 is a new spectrophotometric system. 
Unfortunately, this technology is only a semiquantita-
tive measure for detecting DRGE. Validation studies 
found that this instrument underestimates bile reflux 
in an acid medium (pH < 3.5) (14). In solutions with 
pH < 3.5, bilirubin undergoes a monomer to dimer 
isomerization which is reflected by the shift in the 
absoption wavelength from 435 nm to 400 nm. Be-
cause Bilitec readings are based on the detection of 
absorption at 470 nm, this shift underestimates the 
degree of DRGE. Therefore, Bilitec measurements of 
DRGE must always be accompanied by the simultane-
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ous measurements of acid exposure by pH monitoring. 
Furthermore, a variety of substances can cause false 
positive readings by the Bilitec, because it indiscrimi-
nately records any substance absorbing around 470 nm 
such as heme (i.e. during hematemesis), porphyrin, ca-
rotenoids, riboflavin and various foods such as toma-
toes, bananas, carrots, beets, parmesan, cheese, meat, 
tea and coffee (15). In addition, solid food can obstruct 
the tip of the probe and reduce the accuracy of the 
recordings, for these reasons standardized liquid diets 
should prescribe to allow registrations. However, there 
is a limitation in the registration of DRGE patterns 
due to a different and a lower caloric content diet. 

Despite the measurement of bilirubin adds valu-
able information on the chemical nature of the flowed 
material, there are several limitations that do not allow 
to accurately and accurately detect the onset and fre-
quency of episodes of DGER.

Ambulatory pH monitoring 

Ambulatory reflux monitoring is the only modal-
ity allowing direct measurement of esophageal acid ex-
posure (acid exposure time, AET), reflux episode fre-
quency and association between symptoms and reflux 
episodes. It’s typically used to evaluate patients with-
out endoscopic evidence of GERD, in order to con-
firm the diagnosis. It can also be employed to monitor 
the control of reflux in those on therapy with persis-
tent symptoms.

24 h pH-metry allows to monitor the presence 
of acid in esophagus recorded over 24 hours by means 
of a transnasal pH catheter positioned near the lower 
esophagus. When there is a the passage of acid gastric 
contents into the esophagus during the reflux it causes 
a decrease in the esophageal pH. The test is consid-
ered positive if the pH falls below 4 for a period longer 
than 5 seconds. A patient’s tracing is analyzed, and the 
results are expressed using six standard components. 
Of these 6 parameters a pH score called DeMeester 
Score has been calculated, which is a global measure of 
esophageal acid exposure (Tab. 1) (16). A DeMeester 
score > 14.72 indicated reflux.

There are limitations with the use of 24 h-pH 
metry for the diagnosis of GERD. The frequency of 

symptoms it’s variable. It’s unlikely that symptoms will 
occur during a routine 24-hour monitoring session and 
therefore a single measurement may not be representa-
tive. Also, the pH monitoring cannot diagnose non-
acid reflux (pH> 4) (17). 

24 h esophageal pH-impedance monitoring is a 
technique used in the diagnosis of GERD, by moni-
toring both impedance and pH. An impedance pH 
probe is inserted into the nostril and advanced into the 
esophagus. The impedance pH probe will remain in 
place for 24 hours and is connected to a small recorder.

Impedance measurement permits the detection of 
anterograde and retrograde bolus (liquid, gas or mixed) 
flow in the esophagus and combined-pH monitoring 
allows the chemical characterization of the reflux-
ate. pH-impedance monitoring can detect not only 
acid (pH < 4) but also weakly acid (4 < pH < 7) and 
non-acid (pH > 7) gastric contents. This increases the 
diagnostic yield of reflux monitoring in patients with 
GERD (18). 

After completion of the impedance-pH study, 
data are analyzed using appropriate software and in-
terpreted by the reporting physician. The software 
identifies individual reflux and swallow events, meas-
ures symptom-reflux association and distinguishes 
changes in impedance that are not clinically important. 
Automated analysis is adequate for acid reflux events 
but overestimates non-acid or weakly acid events. As 
consequence calculation of Symptom Index (SI) and 
Symptom Association Probability (SAP) might be af-
fected. A manual review of the 2 minutes preceding 
each symptom event in pH-impedance studies is rec-
ommended (19). 

Table 1. DeMeester score
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Acid exposure time (AET) was calculated as the 
percentage of time the pH was less than 4 at the distal 
esophageal pH sensor. The Lyon Consensus propos-
es that AET < 4% be considered definitively normal 
(physiological) and > 6% be considered definitively 
abnormal. Intermediate values identify a “grey area” in 
which additional evidence from other tests may provide 
the presence of pathologic acid burden (19, 20). Fur-
thermore, there is a considerable day-to-day variabil-
ity in AET measurements so a clinical decision should 
never be made exclusively based on this parameter (21). 

Some Authors have evaluated a correlation be-
tween numbers of reflux episodes and GERD. A clear-
ly high number of reflux episodes (above 80) might be 
considered abnormal while a number of reflux episodes 
on pH-impedance of 40 or few are considered ad nor-
mal. However, number of reflux episodes alone is not 
predictive of treatment outcome but an adjunctive tool 
(19, 20). 

Symptom reporting during ambulatory 24-hours 
reflux monitoring allows investigation of the temporal 
relationship between reflux and symptom. The pH-
impedance allows to modify the diagnostic analysis for 
atypical GERD manifestations such as cough, asthma, 
laryngitis and non-cardiac chest pain (22-25). Only 
symptoms that can reasonably be related to reflux epi-
sodes such as cough, chest pain, heartburn, and regur-
gitation are considered for symptom reflux association 
analysis. It’s not possible to perform reliable symptom 
reflux association analysis for symptoms that lack a 
crisp onset and are chronically present, such as dysp-
nea or hoarseness (26). 

The relationship between symptomatic events and 
reflux episodes can be evaluated with SI and SAP. The 
SI is defined as the percentage of symptom events that 
are related to reflux episodes, thus number of reflux 
related symptomatic events divided by total number of 
symptomatic events times 100%. The most often used 
cut-off is 50%, which means that above 50% the SI 
is considered positive (27). There is not necessarily a 
correspondence between SI and the acid exposure in 
the esophagus. The major defect of SI is that it doesn’t 
considered the total number of reflux episodes; as con-
sequence, the probability that SI becomes positive in-
creases with the increase in the number of reflux epi-
sodes. The SI presents another limit: this index doesn’t 

integrate all the factor that determine the relationship 
between symptoms and reflux.

The SAP is a statistical parameter that express the 
strength of the relationship between symptom events 
and reflux episodes during measurement. The calcula-
tion is more complex than the SI and cannot be done 
manually but it calculated instead by the measurement 
software. The cut-off for the SAP is 95%, and a SAP 
above 95% (corresponding to P<0.05, applying Fish-
er’s exact rest on a 2x2 table) is considered positive for 
a relationship between symptomatic events and reflux 
episodes (28). 

These indices have some limitations, especially re-
lated to day-to-day variability of reflux burden and oc-
currence of symptomatic events during the monitoring 
day. The presence of positive SI and positive SAP to-
gether provides the best evidence of a clinically relevant 
association between reflux events and symptoms. If one 
test is positive and the other is negative, this represents 
a grey area and further interpretation with other pa-
rameters and clinical factors are necessary (19). 

Non erosive reflux disease (NERD) represents 
the more common phenotypic presentation of GERD 
and these patients are markedly heterogeneous from a 
pathophysiological point of view and should be (cor-
rectly?) by means of 24 h impedance-pH monitoring. 
This technique is able to identify three subsects of 
NERD, so called “NERD umbrella” (29):

1.  Patients with “true” NERD characterized by 
pathological AET;

2.  Patients with Hypersensitive Esophagus (HE) 
characterized by normal AET and positive SI/
SAP for acid or weakly acid reflux;

3.  Patients with Functional Heartburn (FH) 
who do not have any kind of reflux underlying 
their symptoms and must be excluded from the 
realm of GERD.

According to Roma III, FH is not a GERD sub-
category and it’s classified as functional disorder (30). 
Patients of group 1 and 2 need to be treated with reflux 
inhibitor. Patients with functional heartburn shouldn’t 
undergo therapy with PPI (31).

Recent studies showed the added diagnostic value 
of two new pH-impedance parameters, post reflux 
swallow-induced peristaltic wave (PSPW) index and 
mean nocturnal baseline impedance (MNBI). 
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Chemical clearance consists of a salivary swallow, 
elicited by a post-reflux esophago-salivary vagal re-
flex and delivering salivary bicarbonate and epidermal 
growth factor to the esophagus, this augments pH and 
hastening repair of mucosal damage. A PSPW was de-
fine as an antegrade 50% drop in impedance occurring 
within 30 s of a reflux event, originating in the most 
proximal impedance channel, reaching the most distal 
impedance sites, and followed by at least 50% return to 
the baseline. An index of chemical clearance, namely 
PSPW index, was obtained by dividing the number of 
PSPWs by the number of total reflux events. 

Baseline impedance values reflect the permeabil-
ity of the esophageal mucosa. Low baseline esophageal 
mucosal impedance has been linked to alteration in 
intercellular space and tight junction and to the reflux 
symptoms. MNBI was assessed form the most distal 
impedance channel during the nighttime recumbent 
period. Three 10-minute time periods (around 1.00 
am, 2.00 am and 3.00 am) were selected, excluding 
swallows, refluxes and pH drops; and the mean of 
the three measurements was calculated to obtain the 
MNBI. 

Previously established cut-off values for PSPW 
index and MNBI were 61% and 2292 Ω respectively 
(Fig 1). The PSPW index and MNBI increase the 

diagnostic yield of impedance-pH monitoring in 
GERD patients as compared with healthy control. 
The PSPW index has lower values in ERD than in 
NERD patients and in both groups as compared with 
no-GERD subjects (32). MNBI distinguishes PPI-re-
sponsive from PPI-refractory heartburn patients with 
normal conventional impedance-pH variables and as-
sociated with greater probability of PPI response in 
patients with chronic cough. In clinical practice these 
novel impedance-detected parameters can distinguish 
reflux-related from reflux-unrelated heartburn in pa-
tients with normal AET. The very high sensitivity of 
both parameters allows excluding reflux disease when 
normal values are found.

PSPW index and MNBI have also a diagnostic 
value in patients on-therapy evaluated by impedance-
pH monitoring.  PSPW index and MNBI efficiently 
distinguish PPI-refractory NERD from FH. 

Low MNBI (< 2292 Ω) independently predicts 
response to anti-reflux therapy. Frazzoni et al. hypoth-
esize that abnormal PSPW index represents an inde-
pendent predictor of PPI-refractory GERD, possibly 
due to a defective esophago-salivary vagal unaffected 
by surgical treatment. It is conceivable that persistent 
impairment of chemical clearance is rendered clinically 
latent after successful surgery owing to sub-total aboli-
tion of reflux events, which in turn determines resto-
ration of mucosal integrity, as indicated by improved 
MNBI and then persistent heartburn remission (33). 

Gastrin 17 

Gastrin 17 (G-17) is a gastrointestinal peptide 
hormone and is involved in the control of gastric acid 
secretion. It’s secreted almost exclusively by antral G 
cells. G-17 controls gastric acid secretion with a nega-
tive feedback mechanism. G cells are stimulated by 
high intragastric pH.  High acidity in the stomach in-
hibits the secretion of G-17. So gastrin levels reflect 
indirectly intragastric acidity (Fig. 2) (34).

Sipponen et al. have evaluated that the serum 
levels of G-17 were lower in patients with Barrett’s 
esophagus (BE) than in non-BE controls (34). 

Franceschi et al. assessed the role of Gastropanel® 
(Biohit Oji, Finland), a non-invasive serological test, 

Figure 1. Median values of PSPW index and MNBI for the 
various diagnostic categories in the heartburn spectrum
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for the screening of chronic atrophic gastritis in a 
dyspeptic population. In this population people with 
GERD showed significant lower level of G-17 than 
other group of patients (35). Goni et al. confirmed that 
results and established that G-17 value < 1,9 pmol/L 
are useful for the diagnosis of GERD (36).

The role of G-17 in the diagnosis of GERD was 
assessed by pH-metry and pH-impedance in two dif-
ferent study. In both studies it was possible to conclude 
that the G-17 seemed to be able to identify patients 
with GERD and assess the nature of reflux (37, 38). 

Low levels of G-17 are useful to identifying not 
only patients with typical symptoms but also those 
with atypical manifestations of GERD (39).

Therefore, he serum level of G-17 is proposed as 
promising and useful first level examination for the di-
agnosis of GERD even in atypical manifestations. 

GastroPanel® Gastrin-17 is an enzyme-linked 
immunosorbent assay (ELISA) for the quantitative 
measurement of gastrin-17 (G-17) in human EDTA 
plasma samples.

Conclusions

GERD is a complex disease with heterogeneous 
symptoms and a multifaceted pathogenic basis that 
defies a simple diagnostic algorithm or categorical 
classification. 

Ambulatory pH monitoring of the esophagus 
helps to confirm gastroesophageal reflux in patients 

with persistent symptoms (both typical and atypical) 
in the absence of esophageal mucosal damage, espe-
cially when a trial of acid suppression has failed. 

The novel metrics from pH-impedance monitor-
ing, MNBI and PSPW index, can distinguish GERD 
from No-GERD patients and predict PPI response. 

Future studies are warranted to confirm the value 
of Gastrin-17 as non-invasive marker for GERD diag-
nosis, both in patients with typical and atypical symp-
toms.
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Summary. Gastroesophageal reflux disease (GERD) is due to the chronic exposure of the esophageal mucosa 
to acid secretion from the stomach. Helicobacter pylori (H.p.) infection, is a risk factor for the development 
of peptic ulcer, atrophic gastritis and gastric cancer, and causes various effects on gastric function. The rela-
tionship between GERD and H.pylori infection is still subject of debate. Background and aim: In literature 
no clear causal relationship has been established between GERD and H. pylori infection, although some 
papers support the onset of esophagitis in patients in whom the infection has been cured. Aim of this work 
is to review the most recent literature data about the relationship between reflux disease and H. pylori infec-
tion. Methods: Articles reviewed were found through literature searches on PubMed, Google Scholar using 
keywords such as gastroesophageal reflux disease, Helicobacter pylori, acid-related disorders, GERD and es-
ophagitis. (www.actabiomedica.it)
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R e v i e w

Reflux disease and esophagitis, definition and
pathophysiology

Gastroesophageal reflux disease (GERD) is one 
of the most common gastrointestinal conditions in 
the general population (1), but an universally accept-
ed definition is lacking since 2006 (2). According to 
Montreal classification, GERD is defined as a condi-
tion that develops when the reflux of stomach contents 
causes troublesome symptoms and/or complications 
(3).  

Probably a defective anti-reflux barrier and lumi-
nal clearance mechanisms are responsible for macro-
scopically detectable injury to the esophageal squa-
mous epithelium (4), which concretizes in erosive 
esophagitis and Barrett’s Esophagus. However, more 
than 70% of patients that experience heartburn do 
not have visible lesions at endoscopy (5) and they are 
termed as NERD (6) (Non Erosive Reflux Disease).

The pathophysiology of GERD is determined by 
a failure of the lower esophageal sphincter, that can be 
related to different factors such as hiatal hernia, obe-
sity, pregnancy, drugs that act on the sphincter muscu-
lature, cigarette smoking. Other factors involved are a 
delay in gastric emptying, reduced oesophageal motil-
ity and an excessive stomach relaxation, but the vari-
ability of endoscopic findings depends on the different 
resistance and sensitivity of the individual patient’s 
esophagus. The mucosa of GERD patients produces 
significantly larger amounts of various cytokines (4) 
that activate immune cell recruitment and migration, 
and are involved in the pathophysiology of the illness.

Helicobacter pylori

In 1983 two Australian researchers, B.J. Mar-
shall and R. Warren published on Lancet a paper in 
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which they claimed the presence of “small curved  and 
S shaped bacilli”, later classified as Helicobacter pylori 
(7). Since that moment, H. pylori has been established 
as a major cause of chronic gastritis and peptic ulcer, 
being in fact involved in the pathogenesis of gastric 
cancer and gastric mucosa-associated lymphoid tissue 
(MALT) lymphoma.

H.pylori is a gram-negative microaerophilic bac-
terium, that generally colonizes the stomach in early 
life (8). It has the ability to reach the protective mucus 
layer at the surface of gastric mucosa and to survive the 
extreme acid content of the stomach thanks to its 4-6 
flagella, and -by avoiding low pH areas using chemio-
taxis- it first colonizes the antrum, where there are no 
acid-producers cells. Then it adheres to epithelial cells  
using the blood group antigen binding adhesin (BabA) 
that it binds to ABO/Leb (Leb) group antigens and 
fucosylated carbohydrates expressed by gastric epithe-
lial cells (9). It produces a huge amount of urease, that 
metabolizes the urea present in the stomach in ammo-
nia and carbon dioxide in order to produce a neutral-
ized area where the bacteria can live (10). The viru-
lence of the bacteria strains is linked to the presence 
of a pathogenicity island (cagPAI) locus of its genoma 
that encodes for the bacterial oncoprotein CagA (11), 
T4SS and to another factor encoded by a different lo-
cus, the vacuolating cytotoxin A (VacA). VacA causes 
massive vacuolation in epithelial cell lines forming 
pores in their membranes, determining the output of 
anions and urea (12).

H. pylori forges the stomach homeostasis inducing 
inflammation using proinflammatory cytokines and so 
influencing the activity of somatostatin-producing D 
cells, gastrin-producing G cells, and acid-producing 
parietal cells. H. pylori gastritis causes a reduction in 
somatostatin levels (13) and, since somatostatin nega-
tively regulates gastrin, hypergastrinemia ensues (14, 
15). Gastrin is a specific growth factor for H. pylori 
(16), so this potentially creates a positive-feedback 
loop. If not detected or cured, the bacterium or H. 
pylori continues its proliferation and inflammation of 
gastric mucosa causing the progressive loss of gastric 
glands. The atrophic changes markedly increase risk 
of gastric ulceration and non-cardia gastric adenocar-
cinoma (17, 18) but the lower  acid production pro-
tects against duodenal ulceration, and probably against 

acid-induced complications of gastroesophageal reflux 
(19).

H. pylori and Reflux Disease

Knowledge on H. pylori has recently experienced 
a shift: the Kyoto Consensus Conference on H. pylori 
concluded that the bacteria should be defined as an 
infectious disease even in asymptomatic patients and 
H. pylori-infected subjects should receive eradication 
therapy (20). The World Health Organization pub-
lished an IARC monograph in which is stated that H. 
pylori eradication represents the best strategy to pre-
vent gastric cancer (21) and this was recently approved 
from high risk gastric cancer incidence countries such 
as Japan. In 1997, Labenz et al. have suggested the hy-
pothesis that H. pylori eradication can lead to reflux 
disease (22) and nowadays the relationship between 
gastroesophageal reflux disease and H.pylori infection 
is still subject of debate.

On the other hand, the Maastricht V/Florence 
Consensus report claims that H.pylori eradication has 
not a clinical importance in acid production changes 
(23).

Epidemiological views

Some papers in literature claim that the preva-
lence in H.pylori infection has declined in parallel 
with a decrease of peptic ulcer and an increase of re-
flux esophagitis (24) but to understand better current 
data reported on this topic it’s important to distinguish 
between GERD symptoms, erosive esophagitis, Bar-
rett’s Esophagus and adenocarcinoma (25). Gastric 
acid secretion is a key factor in the development of 
reflux disease. Nevertheless, it’s unquestioned the role 
of the bacteria in the development of gastric atrophy, 
that is the most important mechanism that protects 
the esophagus from the excessive exposure of acid 
(26), since the atrophy of the corpus may undermine 
parietal cells secretion (27). Supporting this, a case-
control study from Korea -that is a nation with high 
prevalence of atrophic gastritis- showed the associa-
tion between H.pylori seropositivity and a reduced risk 
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for erosive esophagitis (OR: 0.44; 95% CI: 0.39-0.49) 
(28). On the other hand, in Western World there is 
an opposite time trend in peptic ulcer disease and dis-
tal gastric cancer, that are decreasing, and reflux es-
ophagitis, which is increasing (29). In particular, cag-A 
positive strains of bacteria have been associated with a 
lower incidence of GERD (27). An Iranian study of 
2017 showed that there was no difference of H. pylori 
prevalence in GERD patients compared with controls, 
but the prevalence of the cagA gene of H. pylori and 
the co-existence of cagA and cagE were significantly 
higher in the control group (30). Bor et al. investigated 
on this essay in a study conducted in Turkey, where 
the population is characterized with both Eastern and 
Western countries lifestyles, coming to the conclusion 
that there is no relationship between the infection and 
GERD (31).

Eradication therapy “consequences”

Several studies have shown the inverse relation-
ship between the occurrence of GERD and H.p. infec-
tion, in particular an increased severity of the disease 
is documented in patients with pre-existing symptoms 
(32-34). McColl et al. showed a markedly resolution 
of dyspepsia in patients in whom the eradication ther-
apy was successful when compared with subjects with a 
persistent infection. However, this study didn’t show a 
correlation between GERD occurrence and H.p. cure 
in ulcer patients (35). Yaghoobi et al. instead, found 
that there was two folds increased risk of GERD de-
velopment with successful eradication among patients 
with peptic ulcer compared to untreated controls, but 
this was not found in dyspeptic patients (36). 

Conclusions

Relying to several population studies, is notice-
able an inverse relationship between H.pylori and 
GERD (19, 37), but considering the single patient 
this relationship is difficult to explain, since GERD is 
a disease determined by several concomitant factors. 

For example, mentioning a problem of the new 
era such as obesity, it’s well known from literature that 

an elevate BMI can affect the development of the dis-
ease (38), regardless the presence of H. pylori but the 
role of weight loss is unclear.

Another known risk factor, that is important to 
consider in the single patient, is smoking habit, that 
is another well known risk factor for the developing 
of GERD. Several mechanisms are responsible of the 
association between smoking and reflux symptoms, 
although they mostly normalize after 3 to 8 min-
utes finishing a cigarette (39). However, recently the 
HUNT study reported that smoking cessation im-
proves GERD symptoms only in patients with a nor-
mal BMI (40). Moreover, recent studies suggest a link 
between pro-inflammatory genotypes and less severity 
of GERD (41, 42) as well as H.p. infection. In con-
clusion, studies combining all these factors (including 
H.p. infection, host factors, life style habits) are need-
ed to better define their effect on the onset of GERD.
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Summary. Upper-GI diseases are one of the most relevant issue in primary care. Nowadays they are still 
responsible for about 100 million ambulatory care visits only in the US. The diagnosis of almost every upper-
GI condition is still deputed to invasive tests such as upper gastrointestinal endoscopy, gastroesophageal 
manometry or radiography. The possibility of analysing serum markers like Pepsinogens I and II, produced 
by gastric mucosa, in order to assess the functional characteristics of the upper GI tract has spread itself since 
the 80’s especially in the diagnosis of peptic ulcer. The discovery of Helicobacter pylori by Marshall and War-
ren in 1983 and the scientific consecration of its role in the pathogenesis of gastric cancer and peptic ulcer 
(crystallized in Peleo Correa’s Cascade, 1992), led to an increase importance of non-invasive tests, raising 
the attention towards the assessment of both immunoglobulins anti-H.p. and Gastrin hormone produced by 
antral G cells, as an implementation of the panel of gastric markers. This narrative review aims to analyze the 
huge landscape of non-invasive tests for diagnosis of GI diseases, studying the literature of the recent years. 
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Introduction

It’s widely known that upper-GI diseases are one 
the most important issue in primary care. The preva-
lence of upper-GI symptoms in primary care is still 
relevant: only in the U.S., up to now digestive diseases 
account for more than 100 million ambulatory care 
visits annually but comparatively less is known about 
the true burden of gastrointestinal (GI) symptoms. 
The most commonly reported symptoms are heart-
burn/reflux (30.9%), abdominal pain (24.8%), bloating 
(20.6%), diarrhoea (20.2%), and constipation (19.7%). 
Less common symptoms are nausea/vomiting (9.5%), 
dysphagia (5.8%), and bowel incontinence (4.8%) (1). 
Moreover, there is also an economical issue: in 2015, 
annual health care expenditures for gastrointestinal 

diseases in the U.S. totalled $135.9 million, being oe-
sophageal disorders ($18.1 millions) one of the most 
expensive. Yearly, there were more than 54.4 million 
ambulatory visits with a primary diagnosis for a GI 
disease, 3.0 million hospital admissions, and 540,500 
all-cause 30-day readmissions (2). In 2004, GERD 
was by far the most frequently first-listed digestive 
system condition at ambulatory care visits in the U.S., 
constituting 17.5% of all digestive system diagnoses, 
while   there were about 700,000 ambulatory care visits 
with peptic ulcer as the first-listed diagnosis and an 
equal number in which it was a secondary diagnosis 
(3). Concerning upper-GI cancers, The Surveillance, 
Epidemiology, and End Results (SEER) program 
provides considerable information on cancer burden, 
as shown in figure 1. Between 2011 and 2015, approxi-
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mately 243,000 people were diagnosed with digestive 
system cancers, which represented 18% of all cancers 
and were second only to genital system cancers for the 
most commonly affected organ system. The most com-
mon cancer of the upper-GI tract was Gastric Cancer 
with a reported incidence of 7.2/100,000 followed by 
Oesophageal cancers (4.2/100,000). Concerning sur-
vival, despite the low incidence of these upper-GI neo-
plasms, compared with colorectal cancers, they were 
associated with lower 5-year survival rate (2008-2014), 
31/100,000 for gastric neoplasms and 19.2/100,000 
for oesophageal ones, against 64.5/100,000 for colo-
rectal cancers (3, 4).

Upper gastrointestinal endoscopy

The increasing reliance by physicians on endos-
copy and the appreciation by the general public that 
upper endoscopy (EGD) is useful for diagnosis, sur-
veillance, treatment, or exclusion of important gas-

troduodenal diseases, led to an increasing demand for 
open-access endoscopy. Every year in the U.S. more 
than 6 million of EGD are performed against a to-
tal number of 17,800,000 endoscopies (2), as shown 
in figure 2. This allows physicians to directly schedule 
elective, common endoscopic procedures for their pa-
tients without prior consultation. Unfortunately, this 
has also resulted in a considerable increase in overall 
costs and waiting lists for EGD. Moreover, a substan-
tial rate of inappropriateness of EGD indications has 
been reported, which has also been associated with 
a marked decrease of its diagnostic efficacy. An Ital-
ian prospective, multicentre study has evaluated the 
appropriateness rate of 6270 upper endoscopies and 
the indication for EGD was considered appropriate, 
according to ASGE criteria, in 77.1% of the cases, 
whereas it was judged inappropriate in the remain-
ing 22.9% of the examinations. In detail, the inap-
propriateness rate widely ranged, from 2.8% to 59.1%, 
among the different centres taking into examination. 
This study assessed that the probability of endoscopic 

Figure 1. Age-adjusted SEER Incidence and U.S. Death Rates and 5-Year Relative Survival (Percent) By Primary Cancer Site, Sex 
Time Period
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detection of a clinically relevant finding was distinctly 
higher when the procedure was performed for an ap-
propriate, as opposed to an inappropriate indication 
(5). Therefore, it is clear how appropriateness is the 
key word for EGD in clinical practice, especially in 
relation to costs, quality of assistance and nonetheless 
in the relevance of findings.

Non-invasive approach 

A renewed interest for a non-invasive approach to 
gastric diseases has been observed in the last 20 years. 
This is probably related to low specificity and sensibil-
ity of alarm symptoms, as well as to the above-men-
tioned limits of upper endoscopy. EGD is in fact both-
ersome and expensive; nonetheless sampling errors 
and pathologist intra-observer discrepancies can limit 
the findings of gastric biopsies. Furthermore, a nega-
tive EGD with no relevant histological alterations rule 
out organic lesions and premalignant conditions, but 
does not help the management of functional diseases, 
such as dyspepsia or the non-erosive reflux disease 
(NERD). Gastropanel® (Biohit Oyj, Helsinki, Fin-
land) is a panel of the following biomarkers: Pepsino-
gens I (PGI) (n.v.: 30-160 μg/l), Pepsinogens II (PGII) 
(n.v.: 3-15 μg/l), Gastrin-17 (G-17) (n.v.: 1-7 pmol/l) 
and Helicobacter pylori IgA and IgG antibodies (n.v.: <30 
EIU). It permits the indirect evaluation of both the 
secretory and morphological status of the gastric mu-
cosa. PGI is produced only in the corpus-fundus of the 
stomach, while PGII it can be found also in the an-
trum, cardia and in the Brunner glands. Gastrin-17 is 

an endocrine hormone, produced by the antral G cells, 
which controls by negative feedback the acid produc-
tion of the stomach. Lastly, the possibility to evalu-
ate the presence of Anti-H.p. antibodies is crucial due 
to the widely known impact of H.p. infection on the 
functionality of gastric mucosa. Since the 80’s, before 
the H.p. era, in the scientific world began to spread 
the idea of using serum pepsinogens as a “non-invasive 
gastric biopsy”. Today, thanks to improvements in the 
knowledge of gastric physiology and physiopathology, 
the effectiveness of the evaluation of the above-men-
tioned serum gastric markers in a wide range of upper 
gastrointestinal diseases and conditions is proved. 

Dyspepsia

The dosage of these markers finds his main indi-
cation in the so-called dyspeptic patients. Dyspepsia is 
a functional GI disorder consisting in a wide range of 
symptoms. The international Consensus Report “Rome 
III” tried to simplify the dyspeptic picture, focusing on 
two groups of symptoms: 1. The meal-induced symp-
toms such as post-prandial fullness and early satiation; 2. 
Epigastric pain and epigastric burning, excluding other 
symptoms such as nausea and vomiting (6). The main 
challenge in these patients has always been whether to 
perform an EGD or an abdominal US, since the prin-
cipal worry of the physician has been to misunderstand 
an organic problem. In the Maastricht III Consensus 
Report was suggested an algorithm that contemplate 
to perform an EGD with biopsy sampling in dyspeptic 
patient older than 45 years, unless alarm features were 

Figure 2. Estimated Annual Number of Endoscopic Procedures in the United States, 2013
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present (7a). Through years the possibility of avoiding 
EGD, with an improvement in the patient’s manage-
ment and a considerable economical saving, has spread 
leading up to the most recent Maastricht V Consensus 
Report (7b) in which the statement “An endoscopy-
based strategy should be considered in patients with 
dyspeptic symptoms, particularly in low prevalence H. 
pylori populations.” was rejected with a “very low” level 
of evidence and weak recommendation. Moreover, in 
the same Consensus it was assessed with a high level of 
evidence, that Pepsinogen serology is the most useful 
non-invasive test to explore the gastric mucosa status, 
making room for the implementation of GastroPanel® 
in management algorithm of dyspepsia (7, 8). 

H. Pylori related gastritis

Several studies have been showing the role of 
PGI, PGII and PGI/PGII ratio in the determination 
of acute gastritis associated with Helicobacter pylori in-
fection (11, 12). In a Chinese study on 395 subjects, it 
was assessed a statistically significant link between lev-
els of PGI, PGII and the PGI/PGII ratio with age in 
healthy subjects and in H.p. infected ones. In particu-
lar, higher levels of PGI and above all PGII were found 
in subjects from the 65-year-old age group against the 
35-44-year-old age group. It was nonetheless deter-
mined a positive correlation between H.p. IgG levels 
and PGI, PGII and G-17, while a negative correla-
tion was found with PGI/PGII ratio (9). This inverse 
correlation between PGI/PGII ratio and acute gastri-
tis seems to suggest the possibility of a slighter more 
rapid increase in PGII levels than PGI in presence of 
acute inflammation of gastric mucosa, such as the one 
caused by Helicobacter pylori infection. An Italian study 
(10) showed a clear increase in PGII levels in H.p.+ 
patients with active or chronic gastritis compared with 
lower levels in H.p.- patients. In addition, a slight low-
er increase in PGI levels resulting in a significant de-
crease of PGI/PGII ratio, was reported. To strengthen 
this correlation, has to be mentioned from the litera-
ture an American study on a model of acute H.p. in-
fection, consisting of 18 H.p. negative volunteers who 
were orally inoculated with H.p. which showed PGII 
levels rising more rapidly than PGI levels, and within 

two weeks, 94% of inoculated patients showed PGII 
levels above normal cut-off value against only 72% of 
them showing elevated PGI values (13). Furthermore, 
it was assessed an important relation between PGII 
values and H.p. eradication, showing a relevant de-
crease of PGII values from 17.5 μg/ L to 8.2 μg /L 
in eradicated subjects compared with a statistically not 
significant decrease (p<0.03) of the same value in not 
eradicated subjects (9). These results suggest not only a 
role of PGII as a biomarker for inflammation but also 
in the assessment of H.p. eradication.

Gastro-oesophageal reflux disease and Barrett’s 
oesophagus

As previously mentioned, GERD is the most di-
agnosed digestive condition in primary care. A recent 
review showed that GERD has a prevalence ranging 
from 9.8% to 18% in Europe, 18.1%-27.8% in North-
ern America, with the lowest incidence found in East 
Asia (2.5%-7.8%) (14). The first line treatment for 
GERD patients with typical symptoms such as heart-
burn and/or regurgitation is the PPI prescription, but 
in those patients, who suffer from NERD or that refer 
atypical GERD symptoms such as asthma, it can be 
difficult to prescribe PPI treatment or perform fur-
ther examination (e.g. pH-metry or impedance-pH). 
Several studies have shown that fasting G-17 levels 
could be a surrogate marker of high basal acid out-
put which predisposes to gastric acid reflux (17, 18). 
A recent Italian study confirmed that in a population 
of GERD/NERD patients, the ones with Los Ange-
les A esophagitis and B esophagitis as well as NERD 
patients showed a basal G17 value, which was signifi-
cantly lower (p=0.0001) than that seen in the control 
group, by taking a cut-off <1.9 ng/dL (19). As we 
know from the physiopathology under the umbrella of 
NERD patients, there are numerous patterns of reflux, 
such as proper acid reflux, non-acid reflux or func-
tional heartburn (FH). G-17 could be used in order to 
single out these patterns, that have been standardized 
by means of Impedance-Ph. An Italian study based on 
a pool of 35 patients suffering from heartburn, sub-
divided in 3 groups for 3 different patterns of reflux 
by Impedance-Ph, demonstrated that G-17 levels well 
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correlated with the three different categories of pa-
tients included in the NERD umbrella, suggesting its 
use as a surrogate marker of NERD, non-acid reflux 
disease or FH, without the need of performing inva-
sive tests (20). A major concern in GERD is Barrett’s 
Oesophagus (BO), a precancerous metaplastic lesion, 
strongly related with a higher risk of oesophageal can-
cer. A Finnish case-control study, for the first time, 
observed that low G-17 value could be a risk factor for 
BO (15), even if other studies seemed to exclude that 
serum gastric markers could correlate with the sever-
ity of GERD (16). Another Italian study (21) demon-
strated a significant reduction in fasting G-17 levels in 
patients with both Erosive Esophagitis an BO in com-
parison to patients with a normal oesophagus, suggest-
ing a predictive role of G-17 in the early prevention of 
oesophageal cancer.

Chronic Atrophic Gastritis   

PGI levels decrease in corpus atrophic gastritis. 
Several studies have demonstrated that the decrease 
is proportional to the severity of atrophy. Further-
more, because of the acid-gastrin negative feedback, 
the presence of corpus atrophy is confirmed by high 
levels of Gastrin 17 (22, 23). An Italian study involv-
ing 287 patients with a histologically evaluated gas-
tric mucosa, subdivided these patients into 5 groups: 
Normal (N), Non atrophic chronic gastritis (NCAG), 
Antrum atrophic gastritis (AAG), Multifocal atrophic 
gastritis (MAG) and Corpus atrophic gastritis (CAG). 
The aim of that study was to compare serological val-
ues of PGI and G-17 with histological evaluation. The 
study demonstrated a statistically significant (p<0.001) 
decrease of PGI levels in the CAG group versus N and 
NCAG group. On the opposite, the study showed a 
significant (p<0.001) increase of G-17 values in CAG 
patients compared to N and NCAG ones, in according 
with physiopathology (24). Even though production 
of G-17, as it’s acknowledged, mainly by antral G cells, 
could suggest a role of this serum marker in the diag-
nosis of antral atrophy, several studies through years 
have not been capable of discriminating whether there 
is a statistically significant correlation between these 
tools. Some studies agree that G-17 could be used as 

a quite sensible marker for antral atrophy, due to its 
decrease caused by antral G cells loss (22, 26); on the 
other hand, studies still argue G-17 role in antral atro-
phy screening due to very low sensibility and specific-
ity levels (25, 27). Nevertheless, the literature  widely 
agrees that when atrophy involves both antrum and 
corpus, serum gastric markers (PGI, PGII, and G-17) 
fall down (22-24). In the last 15 years, many studies 
performed worldwide have analyzed the accuracy of 
PGI or a combination of PGI with other biomarkers 
such as GastroPanel® in order to detect atrophic gas-
tritis. However, the results in the literature are often 
difficult to compare because of several differences: 

1.  Studies performed in different countries with 
different H. pylori and gastric lesions epidemi-
ology

2.  Types of cohort (asymptomatic or dyspeptic)
3.  Different techniques to evaluate biomarkers 

(ELISA or RIA)
4.  Different outcomes (CAG or Antrum predom-

inant atrophic gastritis or APAG)
Despite all the above-mentioned differences, as 

shown in figure 3, low PGI or PGI/PGII ratio appear 
to have both moderate sensitivity and good specific-
ity (23, 24, 29-31). A recent systematic review with 
metanalysis has evaluated 20 studies for a total of 
4241 subjects, in order to assess the performance of 
serum panel test (GastroPanel®) for the diagnosis of 
atrophic gastritis regardless of the site in the stomach. 
The summary sensitivity was 74.7% (95% confidence 
interval (CI), 62.0-84.3) and the specificity was 95.6% 
(95%CI, 92.6-97.4). With a prevalence of atrophic 
gastritis of 27% (median prevalence across the studies), 
the negative predictive value was 91% (28). 

Gastric Cancer

According to Lauren’s classification (32, 34), both 
intestinal and diffuse types of gastric cancer are linked 
to gastric inflammation and several studies culminat-
ing in Peleo Correa’s cascade (33), have confirmed the 
role of H.p. infection in the pathogenesis of cancer as 
a precancerous condition. GastroPanel® could be, for 
instance, a useful examination to select subjects with 
premalignant conditions (p.e. atrophy; H.p. infection), 
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potentially at risk of gastric cancer. An important 
Japanese prospective cohort study evaluated the inci-
dence of gastric cancer, performing an EGD annually 
to 6983 participants of a health program. Gastric can-
cer development was significantly associated with low 
PGI levels, with Hazard Ratio’s of 8 or 6 according to 
negative or positive IgG-H.p. antibodies, respectively 
(35). An important metanalysis (37), with the goal of 
assessing the availability of serum gastric markers in 
the follow-up of high-risk patients for gastric cancer 
(p.e. patients with precancerous lesions such as gastric 
dysplasia or atrophic gastritis), found that, as for the 
diagnosis of dysplasia, studies considering pepsino-
gen I <50 mg/L and pepsinogen I/II ratio <3 obtained 
sensitivity 65% and specificity ranging from 74%-85%, 
both with Negative Predictive Value >95%. Authors 
assumed that, from these data, further studies of this 
test in the management of high-risk patients seem to 
be worthwhile. Throughout the years, several studies 
confirmed the linkage between low serum PGI and 
higher risk of cancer especially together with the pres-

ence of H.p. infection (36, 38, 40, 41). In a Japanese 
cohort prospective study, serum Pepsinogens levels 
were assessed in a pool of 101,892 asymptomatic pa-
tients. Those with a positive PG test and those with a 
negative PG test took EGD every 2 and 5 years, re-
spectively. Early-stage gastric cancers and intestinal-
type intramucosal cancers accounted for 80% and 39% 
of all the detected cancers, respectively. Therefore, the 
authors were able to conclude that Serum PG meas-
urement for mass screening of gastric cancer achieve 
high recruitment for EGD in intended individuals, a 
favourable detection rate of gastric cancer and an ex-
tremely high proportion of early-stage gastric cancer 
in all the detected cancers (39). A positive family his-
tory (having a first-degree relative with gastric cancer) 
is a risk factor for gastric cancer (42). The magnitude 
of the relative risk differs by country and study, rang-
ing from 2 to 10 (43). Positive family history could 
be a risk factor as a result of shared environment, for 
example, passing of H. pylori from parents to children, 
or because of shared genetic factors (44). Considering 

Figure 3. Sensitivity and Specificity values for serological tests form different works
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these assumptions, an Italian case control study evalu-
ating dyspeptic patients with or without first degree 
relatives affected by gastric cancer, found interestingly 
that patients with a positive family history had lower 
PGI levels and a higher rate of pre-malignant histo-
logical alterations than ones with a negative family 
history (45).

Conclusions 

In the last 15 years, plenty of studies on serum 
gastric markers as a non-invasive approach to the di-
agnosis of upper-GI diseases have showed that a more 
profound knowledge of the functionality and morph 
structural characteristics of the stomach are important 
in order to discriminate patients that actually need a 
more invasive diagnostic approach from those who 
don’t. In fact, the implementation of non-invasive test 
like GastroPanel® in the diagnostic algorithm of up-
per-GI diseases could save, for example lots of EGD 
with a relevant improvement in costs and patient’s 
quality of life. From the literature, GastroPanel®, 
thanks to the high specificity and negative predictive 
value, seems to be useful in a wide range of upper-GI 

conditions such as the diagnosis of NCAG, the follow-
up of CAG, the evaluation of antrum atrophy, which 
is a risk stage for gastric cancer and peptic ulcer, in 
the stratification of patients with GERD and in the 
management of gastric cancer, with a special focus on 
familiarity as one of the main risk factors. Above all, 
the introduction of serum gastric markers evaluation 
seems to be central in the management algorithm of 
dyspeptic patients, as shown in figure 4.
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Summary. Methods for the measure of gastric acid secretion include invasive and non-invasive tests. The 
gold-standard to measure the acid output is the collection of gastric after in basal condition (Basal Acid 
Output, B.A.O.) and after an i.m. injection of pentagastrin (Maximal Acid Output, M.A.O.). However, 
direct measurement of gastric acid production is out of order in clinical practice, but many GI symptoms are 
claimed to be related with acid disorders and empirically cured. Hypochlorhydria is associated with precan-
cerous conditions such as chronic atrophic gastritis (CAG). Acid measurement with non-invasive methods 
(pepsinogens) is supported by international guidelines. (www.actabiomedica.it)
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Introduction

Gastric acid secretion has a complex pathophysi-
ological role in humans (1) being an important protec-
tive mechanism against ingested pathogens and being 
related to different diseases. 

The measurement of acid secretion proves use-
ful in the diagnostic workup and treatment of these 
conditions: increased gastric acidity is characteristic 
of duodenal ulcer (DU) and patients with Zollinger-
Ellison syndrome; in contrast, low or even absent acid 
secretion is found in patients with pernicious anemia 
and atrophic gastritis (AG), which is the most impor-
tant know risk condition for gastric cancer, and is char-
acterized by a decrease of acid-producing parietal cells 
and the PG-secreting chief cells. Last but not least, 
AG is per se clinically silent but low acid secretion is 
also linked with non-neoplastic and “extra-gastric” 
diseases, even more important than the cancer burden 

from viewpoints of the public health, and frequent es-
pecially in the elder population; these “extra-gastric” 
conditions are for example risks of malabsorption of 
vitamin B12 and other micronutrients and the predis-
position to enteric infections (e.g. E. coli, Clostridium 
difficile), being the stomach a natural defense against 
orale microbes (2-16). The overgrowth of bacteria and 
fungi in acid-free stomach results also in production 
of class I carcinogens (e.g. acetaldehyde and nitrosa-
mines) that increase the likelihood of cancer promot-
ing mutations in gastric epithelial cells (17, 18). 

The importance of gastric acid in the 21st century, 
characterized by an evident decrease of peptic ulcer, is 
especially related to the possibility to detect precan-
cerous conditions that result in a hypochlorhydric or 
acid-free stomach (19,20) and to the increasing use of 
proton-pump-inhibitors (PPIs). It could be useful an 
acid secretion examination prior the PPI medication, 
to ensure that the patient does not have atrophic gas-
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tritis and hypochlorhydric or even achlorhydric stom-
ach (21,22), and to detect people with a higher secre-
tion, who could benefit from antisecretory therapy 
(23,24). Identification of hyperchlorhydria may have 
other significant clinical implications, even apart from 
extreme cases such as the Zollinger-Ellison syndrome. 
For example, some studies reported that individuals 
with hyperchlorhydria are at high risk of low-dose 
aspirin-induced gastropathy (25).

Furthermore, in daily clinical practice, a lot of 
symptoms, mainly aspecific, are claimed to be caused 
by an acid disorder and then empirically cured. This 
is the reason why the measurement of acid secretion 
remains highly relevant to practicing clinicians.

Methods of measuring gastric acid secretion

Aspiration tests

Methods for the measure of gastric acid secretion 
include invasive and non-invasive tests. 

The gold standard for measuring gastric acid secre-
tion remains the invasive method that is aspiration test 
(26), involving placing a tube (endoscopic or nasogastric 
tube) in the most lower part of the stomach. The right 
position of the tube is usually determined radiologically 
or with recovery test, which is performed administering 
100 mL of water aspirated through the gastric tube. 

After that, the basal acid output (B.A.O.) is meas-
ured using a pump with continuous suction at a sub-
atmospheric pressure of 30 to 50 mmHg or manually 
by a syringe in 15 minutes periods. Pentagastrin, his-
tamine or tetragastrin are used as stimulation to collect 
maximal acid output (M.A.O.), which is aspirated for 
four 15-minute intervals for a total of one hour. After 
collecting the samples, the volume and titratable acid 
are measured using alkaline solution and chemical in-
dicators and the amount of acid in each specimen is 
calculated (27-31).

Gastric acid aspiration test may cause discom-
fort to the patient, is invasive and time consuming: for 
these reasons, it’s no longer used in clinical practice, 
leaving a gap in the diagnostic possibilities: nowadays, 
considering the high prevalence of acid related diseas-
es, the overuse of PPI (32) and the interest in detect-

ing precancerous conditions such as AG, the absence 
of a validated tool to measure acid secretion is more 
evident than ever. 

Intragastric pH measurement

A combined pH electrode (usually made of glass 
or antimony) is positioned transnasally in the gastric 
corpus and is connected with a recording device. Sig-
nificant regional variations exist in intragastric pH, 
also related to post-prandial periods: therefore, it is 
necessary to check fluoroscopically that the intragastric 
electrode is maintained in a rather fixed position. This 
method was developed for esophageal pH studies but 
gained a popularity for its usefulness in the diagnosis 
and management of patients with acid-related disor-
ders, in particular for the possibility to evaluate the ef-
fect of acid-suppressing drugs. However, this invasive 
technique gives a measure of intragastric pH and does 
not offer a quantitative measure of acid secretion.

Non invasive tests

Current interest lies in finding a rapid, reliable 
and inexpensive non-invasive test (33). 

The determination of serum pepsinogen I (sPGI) 
is regarded as reliable gastric secretory parameter (34-
36). sPGI has been reported by a lot of studies and 
comprehensive and high quality meta-analysis’ as pre-
dictive of the histological status of the gastric mucosa 
(37-44), and has been proposed as marker of gastric 
atrophy and screening tool for gastric cancer, as recom-
mended by international guidelines (45-46). Pepsino-
gens are aspartic proteinases from which derivate the 
active enzyme pepsin after exposure to hydrochloric 
acid, and they are responsible of initial protein diges-
tion functioning between a pH of 1.5 and 5.0. Pep-
sinogens can be divided in two groups according to bi-
ochemical and immunological differences: pepsinogen 
I (PGA or PGI, pepsinogens 1-5) and pepsinogen II 
(PGC or PGII, pepsinogens 6,7). PGI is a product of 
the chief cells and the mucus neck cells in the fundus 
area (47-48) and reflects the structural and functional 
status of the stomach. PGI is stable in the individual 
but show differences based on some individual factors 
such as age, weight, gender, ethnicity, diet, and circadi-
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an rhythm. Since high levels of this enzyme is present 
in the serum of duodenal ulcers patients (49-51) and 
it decreases in AG, it can be used in clinical practice 
as serum biomarker. In fact, the anatomical site of pro-
duction of PGI underlies a large number of the studies 
on the relationship between serum pepsinogen levels 
and gastric acid secretion. PGI-II levels may change 
during different pathological conditions involving 
gastric mucosa and this reflects both functional and 
morphological status of stomach. If PGI/PGII ratio 
decreases, it might be an indication for precancerous 
disease such as atrophic gastritis. The plasma levels of 
fasting gastrin-17 are also able to give indirectly infor-
mation of gastric acidity. 

A diagnostic panel of biomarker tests, Gastro-
Panel (including PGI, PGII, G17 and H. pylori se-
rology) has been proposed to screen subjects at risk 
for gastric cancer, but also to evaluate patients with 
chronic stomach complaints. GastroPanel® provides a 
method to diagnose whether the stomach mucosa is 
healthy or not and if the atrophic gastritis is H. pylori 
positive or not (52).  

The serologic profile of these atrophy markers in 
different combinations can be applied to population 
screening to detect individuals at risk for precancer-
ous lesions to be further evaluated by endoscopy and 
biopsy (53). The usefulness of GastroPanel® has been 
demonstrated (54). A meta-analysis of 27 population-
based screening studies (comprising 296,553 subjects) 
and 15 selected groups (with 4385 subjects) (55), indi-
cated that pepsinogen test had a sensitivity of 77% in 
detecting GC, with negative predictive values ranging 
from 99.1 and 99.9%. It concludes that this method 
is useful in identifying high-risk subjects rather than 
cancer itself. A meta-analysis done in 2017 on 20 stud-
ies with a total of 4241 subjects assessed the perfor-
mance of serum panel test for diagnosis of atrophic 
gastritis regardless the site in the stomach. It pointed 
out that sensitivity was 74.7%, specificity was 95.6% 
and negative predictive value was 91%. 

Conclusions

Invasive and non-invasive tests are able to measure 
gastric acid secretion. Aspiration test is claimed to be 

the gold standard, but it’s not currently used in clinical 
practice. Several studies recommend the measurement 
of serum PGI as a screening test for achlorydria (31-
40), and as suggested in Kyoto (2014) and Maastricht 
V (2016) guidelines serological PGI levels are the best 
indicators of gastric atrophy. It is generally accepted 
that PGI serum levels reflects acid secretion, based on 
many studies assessing its correlation with histological 
findings of AG, which represents a hypochlorhydria of 
acid-free stomach. 

The measure of serum PGI levels in gastric can-
cer screening and clinical practice is able to identify hy-
poclorhydria to figure out who of the patients are at high 
cancer risk and in whom the assessment of severe gastric 
disorders (such as ulcer disease) through the gastroscopy 
is mandatory. The possibility to evaluate gastric acid se-
cretion levels by simple measurement a serum markers 
has significant clinical implications in daily practice. 
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Summary. Usually, non-invasive tests are the first methods for diagnosing Helicobacter pylori (HP) infection. 
Among these, serological test, stool antigen research and urea breath test are the most used. Antibodies anti-
HP are not recommended in low prevalence population, moreover they cannot reveal an ongoing infection, 
but they only prove a contact with the bacterium. Also, they can persist for a long time after the eradication 
of the infection, therefore, they should not be used to verify the success of eradication therapy. Stool antigen 
research and Urea Breath Test (UBT) are useful both in diagnosis and during follow-up after eradication 
treatment. The stool antigen test is cheaper than Urea breath test with similar sensitivity and specificity.  Non-
invasive tests are not able to diagnose the associated complications to HP infection. (www.actabiomedica.it)
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Introduction

Helicobacter pylori (HP) is a very motile, spiral or 
curved rod-shaped Gram-negative bacterium with 
multiple flagella that lives in the gastric mucous-coat-
ed lining and the gastric pits of the epithelial tissue of 
the stomach and/or duodenum. Usually, HP colonizes 
the human stomach during childhood (1) and survives 
in the human stomach for the lifetime of the carrier 
(2). In most of the individuals HP infection may be 
asymptomatic, causing chronic gastritis. Around 20 to 
30% of the infected individuals may develop peptic ul-
cer disease, (3) and less than 2% may develop gastric 
cancer (4). Therefore, testing for HP infection has be-
come a very important part of the diagnostic process 
for gastric and duodenal diseases, since the presence or 
absence of the infection determines the type of treat-
ment to be applied. Testing is also useful for monitor-
ing the effectiveness of anti-microbial treatment.

A number of different invasive and non-invasive 
diagnostic methods are currently available (1-3). In-
vasive tests include histological examination and cul-
ture of biopsy sample. These tests are considered to be 
highly specific, particularly histological examination, 
but its sensitivity is partly dependent on the accuracy 
of the biopsy procedure. Moreover, both histological 
examination and culture of biopsy samples are time-
consuming and require specialized laboratory facili-
ties with highly trained staff. For these reasons, several 
techniques for HP non-invasive diagnostic tests have 
been developed and are widely used. They belong to 
three main categories: 

1.  Laboratory Serological Assay
2.  Helicobacter pylori Stool Antigen tests (HpSA)
3.  Urea Breath Test (UBT)
The aim of the present review is to focus on the 

state of the art of non-invasive test for the diagnosis 
of HP. 
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1. Laboratory Serological Assay

Serological testing consists in the dosage of spe-
cific antibodies against HP or its toxins on serum sam-
ples.

Serological testing is the most widely available 
non-invasive test for the diagnosis of HP infection. 
These tests are rapid and cheap and may be helpful in 
screening populations or in confirming the presence of 
HP infection in case of equivocal results of the other 
diagnostic methods due to bleeding ulcers, antibiotic 
and/or antisecretory treatment (5). People infected 
with HP generally present specific circulating antibod-
ies (IgG, IgA and IgM) and these can be detected by 
specific serological tests. At present, several commer-
cially available tests have been developed, mostly based 
on IgG detection.

Infection by cytotoxin-associated gene A (CagA) 
positive strains (type I) is generally more likely to be 
associated with more serious gastroduodenal disease, 
as MALT lymphoma and gastric adenocarcinoma, 
compared with negative (type II) strains. The detec-
tion of a serological response to CagA antigen could, 
therefore, give clinically useful information about 
the infecting strain. This association, however, is not 
seen in all countries (6). Several different techniques 
are available for serum antibody detection, such as 
enzyme-linked immunosorbent assay (ELISA), latex ag-
glutination techniques or immunochromatography (5, 7).

The ELISA test is based on sandwich enzyme 
immunoassay technique with purified H. pylori bacte-
rial antigen adsorbed on micro well plate and detection 
antibody labelled with an enzyme (i.e. horse radish 
peroxidase). In the final step, a solution containing the 
enzyme’s substrate is added. The subsequent reaction 
produces a detectable signal, most commonly a color 
change in the micro well that is read using a spectro-
photometer.

Rapid tests are also available. They can be applied 
at the point-of-care, either based on latex agglutina-
tion or on immunochromatographic technology. 

The latex agglutination tests contain latex parti-
cles sensitized with H. pylori antigens. H. pylon if pre-
sent in the serum samples will react with the sensitized 
latex resulting in visual detectable clumps. This assay is 
still used as a rapid test even if its interpretation (posi-

tive/negative result) is highly subjective. Latex agglu-
tination tests are most suitable as near patient tests 
because they are technically simple to perform and 
provide a result within minutes rather than the hour or 
two for ELISA tests. 

Immunochromatographic tests employ a combi-
nation of anti-human immunoglobulin dye conjugate 
and highly purified H. pylori proteins. As the sample 
flows through the adsorbent device, the anti-human 
immunoglobulin dyed conjugate bind to the human 
IgG antibodies present in positive sample forming an 
antigen antibody complex. This complex binds to H. 
pylori proteins fixed in the adsorbent device and pro-
duces a colored band. At present, this test is little used 
as laboratory serological assay for H. pylori.

Performance Characteristics of Serological Assays

A meta-analysis evaluated the performance of 
several commercially available quantitative serological 
assays and found an overall sensitivity and specific-
ity of 85% and 79%, respectively, with no significant 
differences among assays (4). Three of the qualitative 
whole blood antibody kits were compared in another 
study demonstrating sensitivities ranging from 76% 
to 84% and specificities from 79 to 90 (5). In general, 
performance characteristics of qualitative tests have 
been more variable than those of the qualitative tests, 
which are more standardized.  

Limitations of serology for Helicobacter pylori 

Several factors limit the usefulness of antibody 
testing in clinical practice. Firstly, serological testing 
cannot be used to monitor the effectiveness of antimi-
crobial therapy, since patients may continue to carry 
serum antibodies specific to HP for several months 
after eradication. Qualitative tests remain positive for 
up 3 years after successful treatment and quantita-
tive antibodies levels do not decline significantly for 
6 to 12 months after treatment (7). Furthermore, false 
positive serology tests are more common in low preva-
lence population, since the positive-predictive-value 
of antibody testing is greatly influenced by the preva-
lence of HP infection in the considered area (6). Also 
the American College of Gastroenterology does not 
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recommend use of serology in low prevalence popula-
tions. Generally, the prevalence of elevated IgG in the 
population tends to be higher in developing countries 
than in developed ones (8). In case of positivity of a 
serological test for HP in low-prevalence populations, 
that positive result should be confirmed with a more 
reliable test such as the histological examination and 
culture of biopsy sample (invasive tests) or the urea 
breath test and the fecal antigen test (non-invasive 
tests) (2). Finally, antibody tests developed using an-
tigens from one region of the world may not perform 
well when applied to patients in another part of the 
world, suggesting that local validation may be neces-
sary (9, 10).

 

2. Helicobacter pylori Stool Antigen Tests (HpSA) 

The evidence that HP is present in stools was the 
prerequisite for the development of non-invasive di-
agnostic immunoassay tests using mono or polyclonal 
antibodies, based on the direct identification of the 
bacterium antigen in stools (15, 16). Unlike other tests 
normally used for the diagnosis of the infection, HP 
stool antigen test (HpSA) detects the antigen of the 
bacterium and not the antibodies against it. HpSA is 
able to diagnose an ongoing infection, while the se-
rological tests are limited to diagnose a contact with 
the bacterium, which can be current or lifetime. The 
stool antigen test has many positive aspects: it is non-
invasive, quick, has good sensitivity, specificity and re-
liability (presents good replication standards). This test 
can be used both for diagnosis of the infection and for 
monitoring therapy effectiveness, already four weeks 
after the end of treatment. Its low cost, easy use and 
the possibility to collect samples and perform the test 
at home have increasingly widespread the use of this 
method. 

HPsA tests can be divided in HpSA ELISA test 
and Rapid HpSA test.

HpSA ELISA Test 

HpSA ELISA test uses polyclonal or, more re-
cently, monoclonal antibodies for anti-HP adsorbed in 
micro-wells (17-19). According to several studies and 

to the International Consensus Report, Urea Breath 
Test (UBT) and the stool antigen research are con-
sidered the first-line diagnostic methods with sensi-
tivity and specificity above 90%. In the diagnosis of 
the infection, HpSA presents values of sensitivity and 
specificity only modestly lower than UBT, 93.3% and 
93.2% respectively (15, 20-22). However, it is impor-
tant to underline that a proper collection and storage 
of the sample are necessary, considering that the test 
sensitivity drops to 69% if the sample is kept at room 
temperature for 48-72 hours. Moreover, the method 
should not be applied on watery stools or diarrhea. In 
addition, the method loses in sensitivity in the early 
stage post-eradication therapy for the presence of false-
positive responses, with the sensitivity varying from 
88 to 92% and the specificity from 87 to 88%. It has 
been reported that the presence of a relatively higher 
number of false positives, after eradication therapy, can 
limit the use in this field for a poor positive predic-
tive value (69% vs. 95% than UBT). It is hypothesized 
that the presence of false positives immediately after 
the eradication therapy could be linked to the physi-
ological elimination of gastric cells containing the HP 
without real infectious capacity, but still recognized 
positive at the antigenic research (23, 24). 

Rapid HpSA Test 

Recently, a rapid, mono-phase test for the detec-
tion of HP bacteria in stools is available on the mar-
ket, called Quick test. It consists of a reactive support 
(“card”) utilizing an immunochromatographic tech-
nology able to determine the presence of antigens of 
HP in human feces in a rapid, high quality and easy 
to perform method (23, 25). To evaluate the perfor-
mance of the test, the results were compared with the 
diagnosis of HP infection by the reference tests, UBT 
and by means of a true gold standard of reference, 
represented by 500 patients who underwent gastros-
copy with multiple biopsies. The Quick test on stool 
is, when compared to the true gold standard (gastros-
copy with multiple biopsies), not only accurate for the 
diagnosis of HP, but also to control the effectiveness 
of eradication therapy. Four weeks after discontinua-
tion of treatment, all patients underwent gastroscopy 
again to have a true gold standard of reference (26, 27). 
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Studies published by Yang HR et al. (28) and Vaira D 
et al (29) show that, after 7 days of treatment, the ma-
jority of patients continue to experience symptoms and 
in theory have to wait the standard 4 weeks before per-
forming the fecal test or the UBT (continuing to suffer 
for the symptoms). In contrast, if the rapid fecal test 
made after 7 days of therapy were positive, it would 
not be clinically appropriate to wait for the standard 4 
weeks, and therefore the patient may either be submit-
ted to another eradication therapy or be subjected to 
gastroscopy for antibiogram (28, 29).

Subsequent studies have shown the effectiveness 
of the HpSA Immuno-Card test both before and after 
eradication therapy (Table 1) (25).

As for all diagnostic tests, all results should be 
interpreted after an accurate clinical evaluation of the 
patient. If the test result is negative and clinical symp-
toms persist, it is recommended to investigate further. 
A negative result does not exclude the possibility of 
HP infection. As for the UBT, the positivity for HpSA 
can be affected by ongoing bleeding of the gastrointes-
tinal tract, by the presence of atrophic gastritis or by 
use of proton-pump inhibitor (PPI) drugs, antibiotics, 
and preparations of bismuth that inhibit the growth 
of HP, for which the sample collection must be per-
formed not earlier than two weeks after the last intake 
of inhibitors and/or preparations of bismuth and, in 
the case of taking antibiotics, four weeks after the end 
of treatment.

The test can be used, 30 days after the completion 
of eradication therapy, to evaluate the outcome.

It should be noted that the search of the fecal an-
tigen does not allow any screening in depth about the 
heterogeneity of the strains, and their different patho-
genicity, as the target antigens of the tests in use are 
common to all HP subtypes.

Compared with other non-invasive methods (Ta-
ble 1), Rapid HpSA has been proven simple to per-
form, particularly useful for patients who have diffi-
culty to undergo the breath test such as children and 
elderly patients, patients with asthma, after gastrec-
tomy or in case of achlorhydria (28). These tests seem 
to be a valuable aid, immediate and precise, in guiding 
diagnosis.

3. Urea Breath Test (UBT)

Urea Breath Test (UBT) is a widely available test 
with high sensitivity and specificity (from 90 to 100%) 
for diagnosing HP infection. Moreover, its non-inva-
siveness, the simplicity of execution and safety, make 
it elective in the suspicion of the infection in adults, 
children, and in pregnancy (30-32). However, the test 
specificity of UBT decreases in young children (<6 
years old) because it requires active cooperation of the 
patient (33, 34). HP is the only bacterium capable to 
resist to the gastric acidity, it is able to hide within the 
gastric mucosa and replicate therein. This character-
istic is given by the distinct ability to produce urease, 
an enzyme that breaks down the urea in the stomach 
releasing carbonic acid and ammonia. Then, the ure-
ase neutralizes gastric acid, creating a favorable micro-
environment for the replication of the bacterium. UBT 
uses the urease activity to detect the infection. Actually, 
it is based on the administration of urea labeled with a 
carbon isotope (13C or 14C) which, once ingested, is 
hydrolyzed by the urease produced by the bacterium 
into ammonia and carbon dioxide, that is subsequently 
absorbed across the lining of the stomach and into the 
blood. Then, this labeled molecule reaches the lungs 
through the bloodstream and is excreted in the breath. 

Table 1. Comparison of sensitivity and specificity for diagnosis and eradication between all the non-invasive tests for  HP infection

Test Sensitivity for Specificity for  Sensitivity for Specificity for
  diagnosis (%) diagnosis (%) eradication (%)  eradication (%)

Serological assay (4) 85 79 / /

HpSA ELISA (15, 20-22) 93.3 93.2 88-92 87-88

Rapid HpSA (25) 91.3 93.5   92 100

UBT (46) 96 93 100   89
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Samples of exhaled breath are collected, and the iso-
topic carbon in the exhaled carbon dioxide is measured. 
Urease activity is missing in the stomach of healthy 
subjects, therefore urea administered is absorbed and 
eliminated by urine. Instead, in HP-infected subjects, 
an amount of labelled carbon dioxide will be exhaled 
by the patients a few minutes after the ingestion. This 
indicates the presence of HP in the stomach. UBT 
should be performed at least 4 weeks after the use of 
antibiotics (the use of a single antibiotic seems not to 
interfere on the exam) and 2 weeks after the suspen-
sion of drugs such as PPIs and H2-receptor antago-
nists and sucralfate. If the contact time of urea with 
the gastric mucosa is short, then the hydrolysis doesn’t 
occur and false negative results will be obtained. For 
this reason several meals have been proposed to admin-
ister together with the labelled urea trying to delay the 
gastric emptying. Therefore, the oral administration of 
citric acid 10 minutes before the urea administration 
seems to be the best procedure. UBT is an accurate test 
for diagnosing HP infection in patients with a healthy 
stomach, but the sensitivity and specificity of the UBT 
in subjects who underwent partial gastrectomy are vari-
able because of the lower bacterial load (35-39). 

Conclusion 

Several non-invasive HP tests are established in 
clinical routine, but at present, there is no single meth-
od, among the non-invasive tests, that can be considered 
as the gold standard for the diagnosis of HP infection. 
Clinical conditions, availability and costs should be 
considered in choosing the most suitable test. Serologi-
cal testing is the most available test used for the diagno-
sis of HP infection. In patients treated with PPIs, if it is 
not possible to stop them for at least 2 weeks, a validated 
IgG serology test may be used. Antibodies against HP 
and especially against its most specific antigen CagA, 
remain elevated despite transient decreases of the bacte-
rial load and even for long periods (months, even years) 
after the eradication. In recent years, new formats of the 
HpSA using monoclonal antibodies instead of poly-
clonal antibodies, which lead to a constant quality of 
the reagents have been developed. A systematic review 
by Leal et al. demonstrated that stool antigen test using 

monoclonal antibodies is an efficient non-invasive test 
for the diagnosis of HP infection also in children (41). 
UBT is similar to gastroscopy and biopsies for diagnos-
ing HP infection in terms of sensitivity and specificity, 
but it is not able to show the associated complications 
such as gastroduodenal ulcers/erosions, gastric intesti-
nal metaplasia nor neoplastic lesions. The 13C-UBT 
has a high accuracy, is easy to perform, and remains 
the best test to diagnose HP infection, although it 
has shown a variable level of accuracy in pediatric age, 
mainly in young children (<6 years old) as confirmed in 
a meta-analysis by Leal and colleagues (42). In special 
cases, such as gastric ulcer or gastric MALT lymphoma, 
follow-up is necessary with upper digestive endoscopy 
and then biopsy-based tests should be performed for 
confirmation of HP eradication. In other situations, a 
non-invasive test is used. As the HP antibodies remain 
for months after suppression and even eradication of 
the infection, serology is not recommended in follow-
up. However, stopping PPIs 2 weeks before testing, al-
lows the bacteria to repopulate the stomach, prevent-
ing false negatives with UBT, HpSA, rapid urease test, 
histology and culture. Furthermore, no study has evalu-
ated the washout period necessary after long-term PPI 
treatment. Regarding UBT, a study claimed that the 
use of an acidic test meal would overcome the problem 
of false-negative tests. Anti-H2 drugs may also lead to 
false-negative results but to a much lesser extent (43, 
44) and it is not necessary to stop them before testing 
if using citric acid. The monoclonal HpSA tests are ap-
propriate and widely available for the primary as well as 
for post-treatment diagnosis of HP infection (40), but 
there is now overwhelming evidence that the best test in 
order to assess the efficacy of eradication of HP is UBT 
(Table 1) (46). In fact the guidelines of the European 
group of HP recommend the UBT as the ideal method 
to confirm the eradication of infection and to ascertain 
the infection state in patients with recurrent symptoms 
after eradication treatment (45). 
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Summary. For thousands of years humans have lived in symbiosis with Helicobacter pylori. This infection is 
acquired mainly during childhood and, despite it represents one of the most common infections in humans, 
only a minority of infected people may develop health issues and life-threatening diseases. For diagnosing 
Helicobacter pylori infection in children we can use, at first, non-invasive diagnostic tests, if clinical pattern 
and/or history are of suspicion. Then, invasive tests i.e. gastroscopy are necessary to confirm the infection. As 
antibiotics are not widely available in children affected by Helicobacter pylori infection, they should be chosen 
based on individual antibiotic susceptibility testing obtained by gastric biopsy specimens or the local antibi-
otic resistance pattern, in empirical treatment is chosen. Test and treat strategy in children should be avoided. 
In this brief review we summarize how and in which children the infection should be investigate and which 
the most appropriate eradication treatment should be chosen. (www.actabiomedica.it)
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Introduction

Helicobacter pylori (H. pylori) has been belonging 
to humans at least for 58,000 years (1). The Italian ice 
mummy, called ‘Otzi’, which dates to 5,200 years ago, 
was affected too (2). Therefore, many authors have 
started considering H. pylori as a commensal organism 
and only an opportunistic pathogen (3). Anyway ana-
lyzing the gastric microbiota, when H. pylori is present, 
it tends to dominate the microbial gastric community 
and patients have lower bacterial richness and diversity 
compared to healthy people (4).

The prevalence of H. pylori infection is higher in 
non-industrialized countries, but it varies around the 
world and depends on numerous factors such as age, 
ethnicity, geographical and socioeconomic status, bac-
terial virulence, host characteristics and environmental 

factors (mainly hygienic conditions). The highest in-
fection rates belong to South Korea (50.8%), Shanghai 
(71.7%) and South Africa (66.1%), while the lowest 
are in the USA (7.5%) and Australia (15.5%). The 
higher prevalence rate in children is in Ethiopia (48% 
in children aged 2-4 years), in Nigeria (82% in children 
aged 5-9 years) and in Mexico (43% in children aged 
5-9 years); while Canadian children have a prevalence 
of 7.1% (in 5-18 years children). In Europe the most 
infected children come from Bulgaria (61.7%) and the 
least infected from the Netherlands (1.2%) (5).

H. pylori infection is predominantly acquired in 
early childhood and person-to-person contact within 
the same household appears to be a key route for the 
transmission, mainly the mother-child dyad. Siblings 
and grandparents too, specially grandmothers, can be a 
potential origin of the spreading (6, 7).
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After the colonization of the gastric mucosa, H. 
pylori can cause chronic gastritis (usually asympto-
matic, particularly in children), peptic ulcer, gastric 
mucosa-associated lymphoid tissue lymphoma, and 
gastric adenocarcinoma (8). Furthermore H. pylori was 
classified by WHO as a carcinogenic of first class; this 
means it has ascertained carcinogenicity in humans 
(9). Anyway, luckily, the carcinogenic development is 
quite rare in developed countries while adult or elderly 
people especially in low-income countries can be at 
high risk (10).

For these reasons, although many authors around 
the world have been trying to define and optimize the 
strategy against H. pylori infection in children, there 
is still not a uniformity of diagnostic and therapeutic 
approach in pediatrics.

When should we investigate the H. pylori infection 
in children?

H. pylori infection typically remains undetected at 
the onset because of its lack of specific symptoms (11).  
Since its discovery, many gastrointestinal and extra-
gastrointestinal symptoms have been associated to H. 
pylori infection in children. Hence many children have 
been often treated simply by a ‘test and treat strategy’ 
with the purpose to avoid or reduce the future risk of 
development of severe complications. Most infect-
ed people have no significant symptoms and remain 
symptoms-free throughout life (12). 

Approximately 10-20% of H. pylori infected peo-
ple may develop gastric or duodenal ulcers, gastric at-
rophy, intestinal metaplasia, dysplasia, lymphoma, or 
gastric adenocarcinoma depending on virulence fea-
tures of the bacteria, host characteristics and environ-
mental factors (5). 

We do not have pathognomonic symptoms of H. 
pylori infection in children, but recurrent abdominal 
pain (RAP), perhaps, has been representing the main 
symptom for which doctors investigate H. pylori infec-
tion in pediatric age. A recent study in Iran showed 
that children with RAP had higher H. pylori infec-
tion rate than controls, although the difference was 
not statistically significant (13) and a study by Sykora 
et al showed a positive correlation between H. pylori 

infection and functional abdominal pain disorders ful-
filling the Rome III criteria (14). On the contrary, H. 
pylori infection was identified only in 52% of cases in 
Brazilian children investigated for chronic non-ulcer 
dyspepsia (15).  

H. pylori infection can be also associated to sev-
eral extra-gastrointestinal symptoms, mainly acute 
idiopathic thrombocytopenic purpura, iron-deficiency 
anemia, B12 deficiency and allergic diseases (5) and, 
although some studies suggest an association between 
H. pylori infection and short stature (16), its role on 
failure to thrive remains controversial (10, 17).

How to investigate

The last ESPGAHN/NASPGHAN guidelines 
recommend diagnosing H. pylori infection in children 
only when symptoms, which can usually vary among 
vomiting, persistent/recurrent abdominal pain and 
gastrointestinal bleeding, can justify esophagogas-
troduodenoscopy with histological examinations be-
cause it is important to determine the underlying cause 
of the symptoms and not solely focus on the presence 
of H. pylori infection (17).

Despite this, many non-invasive diagnostic exams 
are available and well validated even in children.

Serological testing is the most widely available 
non-invasive method for diagnosing H. pylori infec-
tion. Moreover serology is the only test that is not 
affected by local changes in the stomach mainly due 
to drug therapy (proton-pump-inhibitors (PPIs), an-
tibiotics, Non-Steroidal-Anti-Inflammatory-Drugs 
(NSAIDs)) that could lead to false-negative results in 
other tests as Urea Breath Test and stool antigen test. 
Furthermore serological testing is rapid, cheap, and 
may help in screening populations or in confirming 
the presence of H. pylori infection in case of equivocal 
results of the other diagnostic methods. Nevertheless, 
it cannot be used to distinguish between ongoing or 
past infections neither to monitor the progress of an-
timicrobial therapy, nor the eradication. The sensitivity 
ranges from 76% to 84% and specificity from 79% to 
90% (18). 

H. pylori stool antigen test using monoclonal anti-
bodies detects the antigen of the bacterium and not the 
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antibodies and it is able to diagnose an ongoing infec-
tion. Low cost, easy use and sample collection at home 
have increasingly widespread the use of this method. 
It has a good sensitivity (about 94.6%) and specificity 
(about 98.4%), only modestly lower than Urea Breath 
test (18).

Urea Breath Test (UBT) is a widely available 
test with high sensitivity and specificity (from 90% to 
100%) for diagnosing H. pylori infection. Moreover, 
its non-invasiveness, the simplicity of execution and 
safety make it elective in the suspicion of infection in 
adulthood, childhood, and in pregnancy. However, the 
specificity of UBT decreases in young children (< 6 
year old) because it requires active cooperation of the 
patient to avoid false negative results.

Both stool antigen and UBT must be performed 
at least 4-6 weeks after either PPIs or antibiotics or 
NASIDs therapy (18).

Another non-invasive approach is the detection 
of IgG antibodies anti-H. pylori in urine samples. This 
might represent a good alternative to blood-based an-
tibody tests and has the major benefit that it can be 
easily applied in the doctor’s office. Being a test based 
on antibodies title, it presents the same limits as the 
serological test.

The detection of H. pylori in saliva and dental 
plaque are not still standardized (19).

Molecular methods applied to gastric biopsy speci-
mens have provided a valuable alternative for detecting 
antibiotic resistance. Among them, polymerase chain 
reaction (PCR) and fluorescence in situ hybridization 
(FISH) are the most preeminent ones. Although they 
are still unusual methods in clinical practice, they are 
gathering the medical community confidence (20). 

There is no single test that can be considered as 
the gold standard for the diagnosis of H. pylori infec-
tion. The appropriate test for any specific situation will 
be influenced by the clinical circumstances, the pretest 
probability of infection, as well as the availability and 
costs of the individual diagnostic tests. Non-invasive 
tests are the most usual methods for routine H. pylori 
detection, but they fail to provide complementary in-
formation on the location of H. pylori in the stomach, 
on the histopathological lesions underlying the pres-
ence of the bacteria and on the antimicrobial profile of 
the infecting strain. Because of these limitations, it is 

generally assumed that invasive tests by upper gastro-
intestinal endoscopy provide a more complete diagno-
sis. Culture from gastric biopsies should be performed 
from 2 different locations (i.e. antrum and body) and 
put in the same jar, for increasing the sensitivity of an-
timicrobial susceptibility testing (17).

Who to treat

According to the main international guidelines, 
the primary indications for treating H. pylori infection 
in children are peptic ulcer disease and first-degree 
familiarity of patients with gastric cancer. Although 
the eradication is always recommended specially to 
avoid long-term complications, in children with RAP 
or functional abdominal pain the risk of not obtaining 
the complete resolution of symptoms after eradica-
tion or the absence of absolute certainty in achieving 
eradication should always be critically discussed with 
parents before starting therapy. For these reasons it is 
essential to perform upper gastrointestinal endoscopy 
not to misdiagnosis other possible underlying causes.

Furthermore, H. pylori eradication seems related 
to an increase of gastroesophageal reflux disease and 
allergic diseases. Iron deficiency anemia and idiopathic 
thrombocytopenic purpura represent the only extra-
intestinal diseases where the cause-effect relationship 
with H. pylori infection was demonstrated (17.)

How to treat

A “test and treat strategy” is no longer recom-
mended in children (17).

Although many efforts have been made in obtain-
ing eradication, several difficulties remain to be over-
come. For many years the standard triple therapy (PPIs 
+ amoxicillin + clarithromycin or metronidazole) has 
been the first-line therapy recommended by the inter-
national guidelines for the eradication of H. pylori in-
fection. During the last years, the widespread use/abuse 
of antibiotics, particularly for respiratory tract infec-
tions, has led to the emergence of increasing resistance 
of H. pylori infection to common antibiotics, mainly 
to clarithromycin. A recent study showed an evident 
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increase of clarithromycin resistance, though with no 
statistical significance, while metronidazole resistance 
has been reducing in children in our geographical area 
during the last 13 years. Furthermore, ampicillin resist-
ance has been confirmed to be very rare (21). 

Unlike more common pathogens, which can usu-
ally be managed with a wide variety of treatments, H. 
pylori is only sensitive to a few drugs. Moreover, the 
widespread use (and, sometimes, abuse) of antibiotics 
in children to treat common infections has led to a re-
duction in antibiotics efficacy against this bacterium. 
The situation is exacerbated by the fact that H. pylori 
itself generates pharmacological resistances that differ 
depending on the geographic area and compromise 
successive second and third-line therapies (22).

For achieving a successful eradication rate three 
strategic points should be considered:

a) The eradication rate by geographic area.
b) The systematic use of susceptibility testing.
c) Treatment compliance higher than 90% (23).
H. pylori antibiotic resistance varies among coun-

tries and among areas within the same country. It 
depends on the frequency of the antibiotics used for 
treating other infections, especially those of the res-
piratory system (5, 21).

The more recent pediatric international guidelines 
recommend setting up the eradication therapy based 
on susceptibility testing. Moreover, before starting an 
eradication therapy, doctors should emphasize the im-
portance of a strict adherence to therapy (17).

Treatment choices if antibiotic susceptibility testing is
available

Standard triple therapy (amoxicillin + clarithro-
mycin or metronidazole) or sequential therapy are 
good options (Table 1). All drugs are administered 
twice a day. In case of failure, bismuth-quadruple ther-
apy (when bismuth is available), concomitant therapy, 
triple therapy or sequential therapy with high dosage 
amoxicillin can be chosen as second choices. Triple 
therapy with amoxicillin at high dosage (75 mg/kg/
day) can increase the eradication rate associating be-
tween clarithromycin or metronidazole the one that 
had not been used previously in the first-line choice 
(17). Even sequential therapy with high dosage of 
amoxicillin, if standard triple therapy was used as first-
line, may represent a good second-choice, as we can 
benefit of the amoxicillin increase associated with the 
ability of sequential regimen to overcome antibiotic re-
sistance (table 2) (24, 25).

Therapeutic options in empirical treatment

Standard triple therapy for 10-14 days or se-
quential therapy for 10 days are equivalent as first-line 
therapy, remembering that the use of clarithromycin is 
recommended if its resistance does not exceed 15% in 
the considered geographic area (see Table 3). All drugs 
are administered twice a day. (17) Then, in case of fail-
ure, the second-line therapy should be chosen based on 
antibiotic susceptibility testing.

Table 1: First-line therapy if antimicrobial susceptibility is available (PPIs proton pump inhibitors, CLA: clarithromycin, MET: 
metronidazole). All drugs are administered two times a day

Standard Triple Therapy with CLA susceptibility PPIs 1-2 mg/kg/day
 amoxicillin 50 mg/kg/day
 clarithromycin 20 mg/kg/day 10-14 days

Standard Triple Therapy with CLA resistance and MET susceptibility PPIs 1-2 mg/kg/day
 amoxicillin 50 mg/kg/day
 metronidazole 20 mg/kg/day 10-14 days

Sequential Therapy PPIs 1-2 mg/kg/day 5 days
 amoxicillin 50 mg/kg/day
 metronidazole 20 mg/kg/day
                     +
 PPIs 1-2 mg/kg/day 5 days
 clarithromycin 20 mg/kg/day
 tinidazole 20 mg/kg/day
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Otherwise, sequential therapy may be an option 
even in children with clarithromycin and metronida-
zole resistance with a good eradication rate, as showed 
in a recent study (24). Standard triple therapy or se-
quential therapy with amoxicillin at high dosage (75 
mg/kg/day) is another valid alternative in case of anti-
microbial resistance or in second-line treatment (table 
2).

Eradication monitoring

The success of eradication therapy should be 
monitored 4 to 8 weeks after the end of antibiotic 
therapy and 2 weeks after stopping PPIs or 4 weeks 
after stopping antibiotics and NSAIDs by using either 
fecal antigen or UBT.

Probiotic use seems to be beneficial in H. pylori 
eradication in children (23). A mixture of probiotics 
can also be useful in improving side effects due to an-
tibiotics in adult-affected patients. (26).

However, further studies are needed to identify 
the optimal dose and probiotic combination.

Discussion

H. pylori infection in children often has pauci-or 
asymptomatic clinic presentation.

The recent pediatric international guidelines rec-
ommend investigating H. pylori only by using upper 
gastrointestinal endoscopy because it is important to 
determine the cause underlying symptoms and not 

Table 2. Second-line therapy by using high dose of amoxicillin in empirical treatment (PPIs proton pump inhibitors, CLA: clarithro-
mycin, MET: metronidazole). All drugs are administered two times a day

Standard Triple Therapy if MET susceptibility and CLA used previously PPIs 1-2 mg/kg/day 10-14 days
 amoxicillin 75 mg/kg/day
 metronidazole 20 mg/kg/day 

Sequential Therapy if Standard Triple Therapy used previously  PPIs 1-2 mg/kg/day 5 days
 amoxicillin 75 mg/kg/day
 metronidazole 20 mg/kg/day
                    +
 PPIs 1-2 mg/kg/day 5 days
 clarithromycin 20 mg/kg/day
 tinidazole 20 mg/kg/day 

Table 3. First-line therapy in empirical treatment based on local CLA resistance rate (PPIs proton pump inhibitors; CLA: clarithro-
mycin).  All drugs are administered two times a day

Standard Triple Therapy if local CLA resistance rate <15% PPIs 1-2 mg/kg/day 10-14 days
 amoxicillin 50 mg/kg/day
 clarithromycin 20 mg/kg/day 

Standard Triple Therapy if local CLA resistance rate > 15% PPIs 1-2 mg/kg/day 10-14 days
 amoxicillin 50 mg/kg/day
 metronidazole 20 mg/kg/day 

Sequential Therapy PPIs 1-2 mg/kg/day 5 days
 amoxicillin 50 mg/kg/day
 metronidazole 20 mg/kg/day
                     +
 PPIs 1-2 mg/kg/day 5 days
 clarithromycin 20 mg/kg/day
 tinidazole 20 mg/kg/day 
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merely focus on H. pylori infection. Researchers stress 
the concept that “test and treat strategy” should no 
longer be recommended in children. During esoph-
agogastroduodenoscopy, additional biopsy specimens 
for rapid urease test and culture with susceptibility 
testing are recommended, but if H. pylori infection is 
an incidental finding during endoscopy, eradication 
therapy may be considered following careful discussion 
with parents (17). 

In children with iron deficiency anemia and idi-
opathic thrombocytopenic purpura, H. pylori infec-
tion should be investigated and if positive, it should be 
treated after other causes have been excluded. Eradica-
tion therapy in persistent or functional abdominal pain 
is not expected to systematically improve symptoms in 
children (17). 

Because the best results of H. pylori eradication 
are obtained after the first treatment, subsequent ther-
apies using the same antibiotics should be avoided. The 
effectiveness of the eradication treatments depends on 
the sensitivity of H. pylori strains, the duration of the 
therapy and patients’ compliance. Nowadays, it is es-
sential to tailor eradication therapy based on the anti-
biotic susceptibility of H. pylori strains specific for the 
considered geographic area.

Hence, clarithromycin should not be used in em-
pirical treatment of H. pylori infection in children if 
its local resistance rate is higher than 15%. Otherwise 
its use should be limited only to children with known 
antimicrobial susceptibility (21).

Treatment failure increases the percentage of sec-
ond-line and third-line therapies, raising the costs of 
treatments and the number of patients who undergo-
ing numerous antibiotic treatments. So, while choos-
ing between two therapies, it is illogical and unethical 
to advise using the one with the lower eradication rate 
as the initial therapy. Considering the restrict choice 
of antibiotic in children affected by H. pylori infection, 
sequential therapy could be a good treatment option 
even in case of antimicrobial resistance (24). Equally, 
increasing the dose of amoxicillin could represent a 
good alternative option in presence of antibiotic resist-
ance.

Therefore, the best eradication therapy of H. pylori 
infection should be based on individual antimicrobial 
susceptibility. With regards to this, molecular methods 

from biopsies (real-time PCR and FISH) have become 
one of the most promising techniques, even preferable 
to culture by gastric specimens (20). 

Alternatively, if antimicrobial susceptibility tests 
are not available, empirical therapy based on local an-
tibiotic resistance still remains the best therapeutic op-
tion (27).

Finally, since all antibiotic therapies generate un-
pleasant (but usually not serious) side effects, we be-
lieve that the combination with probiotics helps the 
patient withstand therapy which may easily result in 
unpleasant ailments (especially of the gastrointestinal 
tract) (26). 
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Summary. Helicobacter pylori (H. pylori) infection is one of the most common infection in humans, affecting 
more than half of the population. The prevalence of the infection varies widely in rural developing areas (more 
than 80%) compared to urban developed ones (less than 40%), as a consequence of different socioeconomic 
and hygienic conditions. H. pylori infection is usually acquired during childhood; infected people usually re-
main asymptomatic, but about 30% of individuals may develop mild to severe upper gastrointestinal diseases 
such as gastritis, peptic ulcer, gastric cancer or MALT lymphoma. The transmission route is not clear yet; the 
person-to-person transmission, especially within the same family appears to be prevalent, but also environ-
mental contamination is possible. The eradication without a specific therapeutic regimen is very unlikely and 
the reinfection rate after an effective eradication therapy is quite rare. The reinfection rate will increase if there 
are family members affected. (www.actabiomedica.it)
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Introduction

Helicobacter pylori (H. pylori) is an organism that 
has been intimately associated with humans for many 
centuries, even though it was discovered only in the 
early 1980s (1). H. pylori infection is a significant cause 
of morbidity and mortality in humans as it has a cru-
cial role in the development of chronic gastritis, gas-
troduodenal ulcer, and gastric cancer which may seri-
ously affect the quality of life of the patients (2). Since 
1994 H. pylori has been classified in the first group of 
carcinogenic agents by WHO (3). For these reasons, 
the eradication of H. pylori infection remains a world-
wide public health concern. All features implicated 
in the pathogenesis of H. pylori-related diseases are 
not completely understood and epidemiological data 
in certain countries are discordant, as in the so-called 
“African enigma”. African enigma describes the dis-

cordance between the prevalence of H. pylori infection 
and H. pylori-related gastric cancer: despite the preva-
lence of H. pylori infection is high, there is no expected 
correlation with related gastric disease. Similar obser-
vations have now been made in other geographical ar-
eas. These data are of great interest in relation to the 
pathogenesis of H. pylori-related diseases and should 
lead to a careful examination of host, environment and 
H. pylori virulence (4, 5). H. pylori infection is pre-
dominantly acquired during childhood, usually per-
sists throughout life without a specific treatment and 
interpersonal contact seems to be the main route of 
infection. In countries where the socio-economic con-
ditions have been improving, there is evidence that the 
prevalence of H. pylori infection is declining. However, 
large proportions of adult populations remain infected 
so the burden of infection manifesting as peptic ulcer 
disease and gastric cancer continues to be relevant (6). 
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Anyway, also in more developed countries infection 
rates are heterogeneous, with well-defined high-risk 
groups. These groups include the elderly, those who 
live in poor hygienic conditions, migrants from high 
prevalence areas, the institutionalized and possibly 
rural dwellers in some areas. For these reasons, effec-
tive eradication treatments are needed, with the aim 
to prevent complications. Furthermore, intrafamilial 
transmission should also be considered, screening all 
the parents of infected subjects (7).

The aim of the present review is to focus on trans-
mission routes and recurrence of infection of H. pylori.

Transmission routes

The route of transmission of H. pylori is not com-
pletely understood. The only known reservoir is the 
human stomach (8) and since H. pylori appears to 
have a narrow host range, new infections are thought 
to occur as a consequence of direct human-to-human 
transmission or environmental contamination. Person-
to-person transmission can be subdivided in two main 
categories: vertical and horizontal transmission. The 
vertical mode is infection spread from ascendant to 
descendent within the same family, while horizontal 
transmission involves contact with individuals outside 
the family or environmental contamination (9). Several 
studies in the literature focus on the relation between 
H. pylori infection and familial exposure. Most of them 
(10, 11) support the concept of intrafamilial cluster-
ing of H. pylori infection. They suggest that person-
to-person transmission occur in the same family pos-
sibly because of close interpersonal contacts, moreover, 
family members share a genetic predisposition to H. 
pylori infection, finally, family members are exposed to 
a common source of infection and share the socio-eco-
nomic status. Instead, in developed countries with low 
H. pylori prevalence, the infected mother is likely to be 
the primary source of infection in the children (12). 
In population with high H. pylori prevalence and poor 
socio-economic conditions, infected mothers are less 
involved in the transmission inside the family, while 
transmission among siblings as well as outside acquisi-
tion appears to play a major role in the transmission 
pathway. The person-to-person transmission may oc-
cur by three possible pathways: the gastro-oral, the 

oral-oral and the fecal-oral routes, but no predominant 
mechanism of transmission has been yet identified.

Gastro-Oral Transmission

H. pylori is acquired in early life and the vomiting 
of achlorhydric mucus may serve as a vehicle for trans-
mission. The transmission route could be via gastric 
juice, especially as a result of vomiting in childhood 
(13). Studies reported data about isolation percentage 
of H. pylori from gastric juice of symptomatic patients: 
the microbe appears to survive outside the human 
body in unbuffered gastric juice and is often present 
in high quantities in vomit. These results support the 
gastro-oral transmission, especially during childhood, 
in association with poor hygienic conditions.

Oral-Oral Transmission 

The saliva is another possible source of H. pylori, 
since the gastric microbiome can reach and colonize 
the mouth after regurgitation or vomiting. H. pylori 
has been cultured directly from saliva and the DNA 
has been frequently amplified from saliva, subgin-
gival biofilm and dental plaque (14). Based on these 
reports, the mouth might be a reservoir of H. pylori 
(15). The oral-oral transmission involves especially the 
mother-child transmission: the oral secretions of the 
mother, which may be contaminated with H. pylori, 
can be directly transmitted to the infant. Negative ar-
guments against the oral-oral transmission include the 
discordance of strains type between mother and child 
(16, 17), although this is controversial, as other reports 
demonstrate the presence of common strains infecting 
couples (18). These data suggest that although saliva 
might work as a vehicle of transmission, the oral-oral 
transmission is not the main modality of transmission 
of H. pylori, at least in adults.

Fecal-Oral Transmission 

H. pylori DNA has been frequently detected in 
human feces (19, 20) but attempts to culture H. pylori 
from feces have had limited success because the bacte-
rium persists there predominantly in a non-culturable 
(coccoid) form.
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Transmission by water 

The exact way by which H. pylori gains access to 
the human stomach is unknown and also environmen-
tal contamination should be considered. When hy-
gienic conditions are poor, household contamination 
of treated water cannot be ruled out. Some authors 
hypothesize that water plays a role both as an envi-
ronmental reservoir of infection and as a medium in 
the fecal-oral transmission of H. pylori infection. It was 
demonstrated that children living in houses with an 
external water supply, or those consuming raw vegeta-
bles, which are often irrigated with untreated sewage 
water, had a higher prevalence of H. pylori infection 
(21, 22). The association of serum antibodies against 
H. pylori with serum antibodies against two known 
waterborne pathogens (Hepatitis A virus) (23) and Gi-
ardia (24), suggests that the infection may be water-
borne or related to poor hygienic conditions. 

Transmission by Food

As it happens with water, food products may also 
be contaminated while being handled under poor hy-
gienic conditions. Several studies address the role of 
food in the transmission of H. pylori. Food products 
analyzed are mainly milk, meat and vegetables. Among 
these milk products are the most studied, probably be-
cause the infection is mainly acquired during child-
hood and milk is mostly consumed during this period 
(25).

Recurrence of infection 

Recurrence of H. pylori is thought to occur via two 
distinct mechanisms: recrudescence and reinfection. 
Recrudescence reflects the reappearance of the origi-
nal strain of H. pylori following its temporary suppres-
sion rather than successful eradication. Instead, true 
reinfection occurs when, after successful eradication, a 
patient becomes infected with either the original strain 
or a new strain of H. pylori (26). Many investigators 
have found that recurrence rates during the first 3-12 
months after cure are due to late recrudescence. A doc-
umented H. pylori negativity for 1 year after treatment 
is a reliable indicator of successful eradication without 

recrudescence. It seems that low-efficacy therapy does 
not actually cure H. pylori infection in the gastric mu-
cosa, but only temporarily suppresses it without eradi-
cating it completely from the host (27-29).

H. Pylori reinfection after successful eradication 
is an important problem in the management of this 
disease. Recrudescence rather than reinfection is like-
ly to be responsible for most recurrent cases because 
the recurrences decrease with time, declining sharply 
after the first year, and identified strains (before and 
after therapy) are usually genetically identical. Report-
ed “true” reinfection rates in adults generally varied 
from 0 to 23.4%. The annual “true” reinfection rates 
were much lower than the reported annual recurrence 
rates within the first years after eradication (26). In-
trafamilial transmission could be also involved in the 
reinfection of H. pylori; its presence among asymp-
tomatic family members may facilitate the transmis-
sion within households (7). The reinfection rate after 
eradication therapy for H. pylori is extremely low in 
developed countries such as Europe and the USA. The 
annual reinfection rates reported by Zendehdel et al. 
were around 1% (29). In contrast to the low rates of 
H. pylori reinfection reported in western populations, 
high recurrence rates have been reported in developing 
countries (30-33). Therefore the high prevalence of H. 
pylori infection may possibly be associated with high 
recurrence of infection after eradication because of the 
high risk of re-exposure (34). Genetic factors may also 
play a role, susceptible individuals who have eradicated 
H. pylori may be prone to reinfection when they are 
exposed to H. pylori-positive people (7). 

Several articles dealing with the occupational risk 
of infection by H. Pylori have been published. Maty-
siak-Budnik (35) showed an association between oc-
cupational exposure and an increased risk of infection. 
Williams (36), too, stated that there were increased oc-
cupational risks for endoscopy personnel.

Conclusion

The prevalence of H. pylori is closely related to 
socio-economic conditions and accordingly, this infec-
tion is more common in developing than in developed 
countries. Intrafamilial transmission is a modality of 
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infection and reinfection, which should never be for-
gotten. The close contact among family members ap-
pears to be a key route responsible for the transmission 
of H. pylori (37, 38). Therefore, all family members of 
infected people should always be screened, regardless 
of their symptoms. In this way, by reducing the undi-
agnosed patients, the risk of development of the H. 
pylori-related diseases could be reduced, decreasing the 
risk of reinfection within the family and then limiting 
the spread of H. pylori. Its recurrence in the first year 
after eradication therapy is likely due to a mixture of 
recrudescence of infection and reinfection. The rein-
fection is predominant in the subsequent years after 
eradication while the risk of recurrence tends to de-
crease. Since the early age at acquisition of H. pylori 
infection may result in more intense inflammation and 
the early development of atrophic gastritis and sub-
sequent risk of gastric ulcer, gastric cancer, or both, 
health education programs within the family (wash-
ing of hands and mouth, brushing teeth, no sharing of 
food plates or drinking glasses, no sharing of spoons in 
feeding children) should be implemented. Then, to op-
timize eradication rate of H. pylori infection, not only 
the choice of antibiotics should be considered, pos-
sibly based on culture and antibiogram, but also the 
geographic site, the demographic factors, and the local 
infection recurrence rate should be analyzed. 
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Summary. Introduction: Intraoperative endoscopy is a procedure that supports open and laparoscopic surgery, 
helping the surgeon to identify the presence of endoluminal gastrointestinal lesions which need to be treated, 
with a correct diagnosis and an adequate therapy. Material and methods: A search on PubMed was performed 
using “intraoperative esophagoscopy”, “intraoperative duodenoscopy”, and “intraoperative enteroscopy” as 
Mesh terms. The applied exclusion criteria were: papers written before 2000, not concerning pediatric or gas-
trointestinal pathology, literature-review articles, language different from English. Results: Sixteen studies from 
2000 to 2018 were included. Overall, 1210 patients were treated. Different pathologies were considered. Com-
plications were observed in a range of 0.3-14%. The most frequent complications were perforation, bleeding 
and mucosal tear. Mortality ranged between 0.7% and 1,2%. Conclusion: Intraoperative endoscopy is an indis-
pensable tool for gastrointestinal surgery. In the hands of experienced endoscopists, intraoperative endoscopy 
can be performed safely, in time-efficient manner, facilitating diagnosis and treatment. (www.actabiomedica.it)
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Introduction

As well as the surgeon could be helpful to the 
pediatric endoscopist in case of complications during 
a diagnostic or operative endoscopy, the contribution 
of the endoscopist could be important for the sur-
geon, in several types of procedures. Although in the 
surgical practice laparoscopy is considered one of the 
most important innovations in the last 30 years, its big 
limitation still remains the impossibility to palpate the 
tissues directly, causing the loss of precision in some 
procedures, especially in those where the identification 
of solid endoluminal lesions is needed. Intraoperative 
gastrointestinal endoscopy allows increasing precision 
and sensitivity of both open and laparoscopic surgery, 
helping the surgeon to locate exactly endoluminal le-
sions of the digestive system which have to be treated 

(1). The operative maneuverability of current endo-
scopes makes every portion of the gastrointestinal tract 
accessible to direct visualization by the operating sur-
geon and by the endoscopist (2). 

Intraoperative endoscopic procedures include:

Intraoperative esophagoscopy. It has different appli-
cations, mostly in case of Gastro-Esophageal Reflux 
Disease (GERD), as it allows the direct localization 
of the gastroesophageal junction (GEJ) and can recog-
nize typical GERD’s complications as ulcers, stenosis, 
Barrett’s esophagus and short esophagus (3) and, in 
case of achalasia, where it allows to evaluate mucosal 
conditions that could change certain decisions as, for 
example, the type of fundoplication, the width of my-
otomy and eventually a postponement of the operation 
(4).   
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Intraoperative duodenoscopy. The main duodenal 
pathological conditions of surgical interest include 
atresia, annular pancreas and congenital stenosis in 
pediatric patients (5). Practising an intraoperative 
duodenoscopy in those cases could be helpful to ac-
curately identify the position of the obstruction and to 
clarify the etiology.

Intraoperative enteroscopy. Despite the improve-
ment of the tools, enteroscopy still presents several 
difficulties, mainly due to the length and small bow-
el’s natural anatomic tortuosity (6). Both in adult and 
pediatric patients the main diagnostic and therapeu-
tic conditions are gastrointestinal idiopathic bleeding, 
Crohn disease, localized lesions out of reach of upper 
and lower endoscopy, incomplete information gathered 
with TC and/or RM and Peutz-Jeghers syndrome. In 
particular, in this last case, intraoperative enteroscopy 
enhances polyps’ resection without the necessity of ad-
ditional enterotomy and intestinal resections and can 
help in reducing number of laparotomies (7).

 
Intraoperative colonoscopy. Taking advantage 

from the direct help f the surgeon in reducing colonic 
curves, it is faster than the standard colonoscopy and 
fundamentally it doesn’t add any risk to the procedure 
(2). The most common indication concerns intestinal 
bleeding and the localization of tumors when palpa-
tion is not enough to achieve the purpose (8, 9). 

Materials and methods

In order to verify the utilities of intraoperative 
gastrointestinal endoscopy, a research of the literature 
was performed by using Pubmed, Medline, Embase 
databases. 

Cochrane database and google Scholar were 
searched as well, using the following mesh terms: 
“intraoperative esophagoscopy”, “intraoperative ent-
eroscopy”, “intraoperative duodenoscopy”. Additional 
articles were selected reviewing the references of the 
papers identified using these mesh terms.

Exclusion criteria were: papers written before 
2000, not concerning pediatric or gastrointestinal pa-
thology, literature-review articles, language different 

from English. Each article was tabulated as follows: 
authors; year of the study, number of patients, surgical 
technique, follow-up time and complications. 

Results

We identified 518 full-text articles; 502 did not 
meet inclusion criteria. Sixteen studies published from 
2000 to 2018 were included (Table 1). Five were case 
reports and 12 were retrospective studies. Overall, 
1210 patients underwent surgical procedures under 
intraoperative endoscopic control. Different surgical 
procedures were analysed: 4 studies concerning Acha-
lasia disease (10-13); 4 studies concerning GERD 
(14-17); 6 studies concerning Peutz-Jeghers syndrome 
(18-23); 1 case report of GI hemorrhage (24); 1 study 
concerning duodenal obstruction (25). Regarding 
achalasia, 303 patients underwent a laparoscopic Hel-
ler’s myotomy under intraoperative endoscopic con-
trol. All patients complained of dysphagia, although 
heartburn, regurgitation/emesis, postprandial chest 
pain. The diagnosis of achalasia was confirmed by bar-
ium esophagogram, upper GI endoscopy and, in some 
cases, esophageal manometry studies. The average 

Table 1. Studies included

Authors Year N° patients Disease requiring
  included the procedure

Fernandez et al. 2001   81  Acalasia

Adikibi et al. 2009     5  Acalasia

Chapman et al. 2004 139  Acalasia

Bloomston et al. 2002   78  Acalasia

Oelschlager et al. 2002 142  GERD

Becerril et al. 2006 277  GERD

Chang et al. 2002   40  GERD

Del Genio et al. 2007 380  GERD

Ricco’ et al. 2003    33  DO

Lin et al. 2000     1  PJ

Ross et al. 2006     3  PJ

Edwards et al. 2003   25  PJ

Lee et al. 2014     1  PJ

Pennazio et al. 2000     3  PJ

Chui et al. 2006     1  PJ

Jolley et al. 2001     1  GI Bleeding
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time of surgical procedure was 50-300 minutes with a 
range of hospital stay of 1.9-6 days. Follow-up period 
ranged from 1.5 months to 91 months. Patients were 
asked to list their symptoms, grade their heartburn, if 
present, and grade their outcome compared with their 
preoperative status as: excellent (complete resolution 
of symptoms), good (greatly improved symptoms), fair 
(slightly improved symptoms), or poor (no improve-
ment or worsened symptoms). In particular, Adikibi 
et al. (2009) (11) used the modified Visick symptom 
scale for evaluating the postoperative outcome, includ-
ing 1) no symptoms (80% of patients), 2) better than 
before surgery (20% of patients), 3) no modifications, 
and 4) new symptoms or complications. Chapman et 
al. (2004) (12) used a questionnaire based on the qual-
ity of life with a score of 0-6, depending on the abil-
ity to eat, swallow, sleeping lying down etc. Around 
90-96% of all patients had an improvement in their 
symptoms. Mortality occurred in a range of 0.7-1.2%, 
because of esophageal perforation in the post-opera-
tive period or because of other diseases not concerning 
the surgical procedure. From 2 to 3.8% cases, it was 
required a conversion to open-surgery; from 6 to 14% 
cases, esophageal perforation occurred.

Regarding GERD, 839 patients performed in-
traoperative endoscopy undergoing laparoscopic an-
ti-reflux procedures. All patients had been evaluated 
preoperatively with esophageal manometry, 24-h pH 
monitoring, esophagogram and upper endoscopy. Hi-
atal hernia, esophagitis, and Barrett’s esophagus were 
present in a range of 73.9-76%, 39.2%, and 3.9-12.5%, 
respectively. The average time of surgical procedure 
ranged from 38 to 139 minutes. The location of the 
laparoscopic GEJ was found to be the same as that 
of the endoscopic GEJ in a range of 65-90% and dif-
ferent in a range of 10-35%, appearing proximal or 
distal to the endoscopically identified GEJ. In particu-
lar, Becerril-Martinez et al. (2006) (15) noticed that 
intraoperative endoscopy permitted the correction of 
the fundoplication in 27.79% of cases: in 88.3% of 
those, because of the angulation of the fundoplication; 
in 1.3% of cases the gastric fundus was redundant; in 
9.1% of cases it was necessary a switch of the procedure 
from a complete fundoplication to a partial one. There 
were no deaths; complications occurred in a range of 
0.3%-1.4%, such as bleeding, perforation, anesthesio-

logic complications, mucosal tear. Mean postoperative 
hospital stay was 2.9±0.9 days. Patients had a follow-
up of 1-13 years.

In case of congenital duodenal obstruction (DO), 
we report surgical records (25) of 33 patients with in-
traoperative diagnosis of DO, studied retrospectively. 
Surgical management required 26 bypass-procedure, 4 
web excisions and 3 excisions of the Ladd. There were 
no signs of biliopancreatic tract lesions and no opera-
tive deaths. Outcome was considered excellent or good 
by patients or parents in all cases.

In case of GI bleeding in pediatric age, we pre-
sent a case report (24). A 15 years old adolescent with 
Turner’s syndrome was evaluated for GI bleeding, be-
fore the experience of 2 previous episodes of hemor-
rhage. She had undergone esophagogastroduodenos-
copy as well as colonoscopy, abdominal CT scan with 
no source of bleeding identified. Laparoscopy was per-
formed to identify any possible bleeding sites: several 
dilated vessels were noted on the surface of the small 
bowel as was an intestinal malrotation. Ladd’s proce-
dure was performed noticing the presence of dilated 
vessels from the ligament of Treitz to the ileocecal 
valve. The small bowel then was intussuscepted over 
a neonatal size endoscope, appreciating tortuous and 
dilated submucosal vessels and well-circumscribed 
hemangiomas in the ileum and in the jejunum, with 
evidence of recent bleeding and several of the vascu-
lar lesions. The patient has had no further evidence of 
bleeding in the 20 months since the initiation of estro-
gen therapy.

Regarding Peutz-Jeghers syndrome, 34 patients 
underwent laparoscopic-assisted enteroscopy. All pa-
tients had undergone upper and lower gastrointestinal 
endoscopy with polypectomy before surgery. Surgi-
cal procedures were required if intestinal obstruction 
occurred. Symptoms reported before the procedures 
were: abdominal pain, fullness, hematochezia. The en-
tire procedure lasted with a range of 60-265 minutes, 
506 PJS polyps were found (10-25 polyps per patient) 
without evidence of dysplasia, except for one case. No 
serious complications occurred. In 1 patient, a limited 
laceration of the mucosa of the small bowel was found 
together with some small submucosal hematomas, both 
of a traumatic nature. The majority of polyps were 5-8 
mm (range: 0.5-4 cm). Postoperative hospital stay was 
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5-18 days. After procedure, the patient did not exhibit 
any gastrointestinal symptoms and could tolerate an 
oral diet. No patient required operative polypectomy 
within 4 years of polyp clearance by intraoperative en-
teroscopy. The median follow-up was 53 months (13-
133 months).

Further analysis of the studies showed many criti-
cal points. Firstly, most of the studies took into account 
a small number of patients with a high variability (from 
1 to 380 patients). Only six collected studies took into 
account more than 40 patients. The follow-up time 
was not homogeneous among the different studies. In 
most of the articles, comorbidities of patients were not 
taken into account. It was not possible to identify a 
statistically significant correlation between technique 
and complication rate. Each author in fact described 
the use of his personal surgical technique and clinical 
results, without uniformity. 

Discussion and conclusion

In case of GERD, accurate identification of the 
GEJ is essential to the construction of an effective fun-
doplication. In fact, a wrap created around the stom-
ach (‘‘slipped’’) is a common cause of failure. Another 
cause of failure is hiatal herniation. To avoid this com-
plication, the GEJ must first be identified precisely so 
the length of intraabdominal esophagus can be accu-
rately determined. This will help to identify an other-
wise unrecognized short esophagus and prevent these 
potential postoperative problems (16).

Regarding Achalasia, intraoperative endoscopy 
during Heller myotomy guides the extent and ad-
equacy of myotomy, minimizing the postoperative 
dysphagia and allowing the possibility to evaluate in-
traoperatively the mucosal integrity (10, 13). It also 
allows evaluating the mucosal hermeticity, identifying 
eventual perforations that can occur (4). 

In case of DO, intraoperative endoscopy did not 
change surgical management and duodeno-duoden-
ostomy was the first-choice technique; endoscopy al-
lowed accurate identification of obstruction position 
and etiology and recognized the Vater papilla mak-
ing the surgical approach easier, avoiding biliary tract 
lesions and reducing post-operative morbidity and 

mortality (25). Regarding GI bleeding, this report 
describes the successful use of intraoperative endos-
copy to identify the source of bleeding, that was, in 
this case, beyond the reach of standard endoscopic at-
tempts (24).

In case of Peutz-Jeghers syndrome, the distri-
bution of PJS polyps throughout the GI tract makes 
surveillance and treatment challenging, particularly 
for polyps located within the small intestine. This ap-
proach offers a single, minimally invasive approach to 
the diagnosis and the treatment of small-bowel PJS 
polyps (19). A combined endoscopic and operative 
polypectomy achieves a clean intestine and may al-
low relatively long asymptomatic periods, reducing the 
need for emergency surgery with extensive intestinal 
resection (21,22).

In conclusion, intraoperative endoscopy is an 
indispensable tool for GI surgery. With experienced 
endoscopist surgeon and operating room staffs, intra-
operative endoscopy can be done without added mor-
bidity in time-efficient manner, while providing value 
in diagnosis and treatment (8).

The literature about intraoperative endoscopy 
demonstrates that this combined procedure is becom-
ing an increasingly valuable tool in the operating room. 
Clearly, intraoperative endoscopy can be of significant 
benefit in solving a wide variety of gastrointestinal 
tract problems, independently from their complexity. 
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Summary. Gastric cancer is, still nowadays, an important healthcare problem worldwide. In Italy, it repre-
sents the fifth tumour by frequency in both men and women over 70 years old. A crucial point is represented 
by the percentage of early gastric cancers usually found, which is actually very low, and it carries to a worse 
morbidity and mortality. The most important focus in this oncological disease, is to perform an effective 
detection of the most common precancerous lesion linked with this neoplasia, chronic atrophic gastritis, in 
order to avoid the future outcome of gastric cancer itself. (www.actabiomedica.it)
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About gastric adenocarcinoma (ADK), irrespec-
tive of histological classification, it is possible to divide 
the whole set in two main groups: ADK arising from 
the cardia (cardia gastric cancer or cardia GC) and 
from all other parts of stomach but cardia (no cardia 
gastric cancer or no cardia GC), as they have different 
epidemiologic patterns and causes (1).

Each year approximately 990.000 people are di-
agnosed with GC worldwide, of whom about 738.000 
die from this disease. Concerning Italy, ISTAT (Istitu-
to Superiore della Sanità, Higher Institute of Health) 
has elaborating interesting data about morbidity and 
mortality for cancer in Italy. Cancer is now the second 
cause of death (29%), right after cardiovascular diseas-
es (37%). Concerning GC, in 2014 ISTAT reported 
9,557 deaths caused by this disease (60% were men).

The 5-year survival in Italy for gastric cancer has 
a medium value of 31.8% with evident variations be-
tween young people (39.8%) and over 75 years old 
(21.6%).

Data provided by the Italian Association of Tu-
mours Register (AIRTUM) in 2017 showed that GC 

is the fifth tumour by frequency (5%), in both men 
and women over 70 years old. Among patients with 
neoplasia, 6% of men between 50-69 years old and 7% 
over 70 years old dies because of GC; women over 70 
years old are 7%.

In Italy the prevalence of GC varies from South-
ern Country (70 cases per 100,000 people) and North-
ern-Central Country (137 cases per 100,000 people), 
according with data given by AIRTUM.

GC incidence rates have been on decline in most 
part of the world (2,3). Despite this, there is a major 
exception: cardia GC rates have remained stable or in-
creased (4,5), in Western Countries. Such contrasting 
trends between cardia and no cardia GC may result 
from different aetiologies. For example, Helicobacter 
Pylori doesn’t seem to be a risk factor for cardia GC 
in Western Countries (6), so its declining prevalence 
would not be expected to affect cardia GC rates. Con-
versely, obesity and gastroesophageal reflux disease 
(GERD), seem to be risk factors only for cardia GC. 
This is a very important notion because obesity has 
been increasing in prevalence in Western Countries 
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(7) and GERD is an increasing pathology in our real-
ity.

Comparing nations, the highest incidence rates 
are in East Asia, East Europe and South America, 
meanwhile the lowest rates are observed in North 
America and most parts of Africa (8). For example, 
the annual age-standardized GC incidence rates per 
100.000 in men is 65.9 in Korea versus 3.3 in Egypt 
(9). Particular indigenous populations just like Inuits 
(in the circumpolar region) and Maoris (in New Zea-
land), suffer from high rates of GC (10).

This kind of cancer is more common in men (rates 
are 2 to 3 folds higher in men compared to women) (11).

Early gastric cancer (Early GC) is an invasive 
cancer confined to mucosa and/or submucosa, with or 
without lymph node metastases, irrespective of the tu-
mour size (12). Most Early GC are small (up to 5 cm 
in size), and those are usually located at lesser curva-
ture around angularis. Some Early GC are multifocal, 
often indicative of a worse prognosis. It is possible to 
divide Early GC into: type I (for a tumour with pro-
truding growth), type II (superficial growth), type III 
(excavating growth), and type IV (infiltrating growth 
with lateral spreading).

The prognosis of Early GC is excellent, with a 5 
years survival rate of 90% (13).

In contrast, the advanced gastric cancer (Ad-
vanced GC), that invades into muscularis propria or 
beyond, has a much worse prognosis, with a 5 years 
survival rate at about 60% or less (14). The appear-
ance of Advanced GC can be exophytic, ulcerated, 
infiltrative or combined. Based on Borrmann’s classi-
fication, the appearance of this kind of cancer can be 
divided into type I (polypoid growth), type II (fungat-
ing growth), type III (ulcerating growth) and type IV 
(diffusely infiltrating growth).

Intestinal type adenocarcinoma is the most fre-
quent GC. It develops through a cascade of precan-
cerous lesions such as atrophic gastritis, intestinal 
metaplasia and dysplasia (Correa’s cascade of gastric 
carcinogenesis) (15) (figure 1).

Chronic gastritis is the result of a chronic inflam-
mation of the mucosa, where the appropriate native 
gastric glands can be replaced by fibrous tissue, giv-
ing shape to non-metaplastic atrophic gastritis, and/
or by pyloric type glands or, more often, by intestinal 

type glands that indicates the presence of a metaplastic 
atrophic gastritis (16).

Atrophic gastritis and intestinal metaplasia as-
sociate with an increased risk of developing gastric 
cancer as they constitute conditions in which dysplasia 
develops.

Risk factors

Several different risk factors are involved. It is 
possible to identify two different groups: not modifi-
able (older age, male sex, ethnicity, familiar history and 
presence of predisposing syndromes) and modifiable 
risk factors (voluptuous habits such as tobacco smok-
ing, alcohol abuse, exposure to radiations, Helicobac-
ter Pylori infection, etc…).

Moreover, is possible to identify risk factors that 
are typically linked with cardia gastric cancer, others 
linked with no cardia gastric cancer or linked with 
both kinds of neoplasia.

Common risk factors include:
Age: the incidence rate of GC rises progressively 

with age. Among all cases diagnosed    between 2005 
and 2009 in the USA, approximately 1% of those 
occurred in young patients (age between 20 and 34 
years), meanwhile 29% occurred in old patients (age 
between 75 and 84 years). The median age at diagnosis 
of GC was 70 years (17).

Male sex: males have higher risk of both cardia 
and no cardia (5-fold) and no cardia (2-fold) GC (18). 

Figure 1. Correa’s cascade
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The exact reason is not actually clear. In past, men were 
more likely to smoke tobacco, and this could have been 
important, but this data is now of a lesser importance 
in most countries because smoking is nowadays, a very 
common habit in both sexes.

Tobacco smoking: in 2002 IARC (international 
agency for research on cancer) establish that smoking 
has a role as a risk factor in GC onset, saying that there 
is a “sufficient evidence of causality between smoking 
and GC (19).

Race: in white people, cardia GC is about twice 
as common as in the other racial groups, but no cardia 
GC is half as common (20). The association of race 
with incidence of GC seems to be mediated by envi-
ronmental effects, rather than genetic variations.

Radiations: long-term follow up on Hiroshima 
and Nagasaki disaster established radiations as risk 
factor for GC (21). Even more recent studies were 
done on survivors of Hodgkin’s lymphoma and also 
showed that radiation to the stomach has a dose-re-
sponse association with higher risk of GC. This effect 
is particularly evident in patients that at the same time 
received procarbazine.

Cardia gastric cancer risk factors include:
Obesity: this is a growing problem in our society 

and it has been linked with several different diseases, 
including GC. People with a BMI of 30 to 35 have 
two-fold risk compared with people with BMI of <25 
and those with a BMI > 40 have a three-fold risk of 
cancers of the esophagogastric junctional, including 
the cardia GC (22).

Gastro-esophageal reflux disease (GERD): this 
pathology is strictly connected with risk of onset of es-
ophageal adenocarcinoma with a 5-7-fold increase risk 
(23). Several studies have reported statistically signifi-
cant association between GERD and cardia GC (24), 
with increased risks of 2-4 folds, in most of studies.

No cardia gastric cancer risk factors include:
Helicobacter Pylori: H. Pylori is a sure cause of 

GC (23) with relative risks of approximately 6 for no 
cardia GC (25). The H. Pylori that are positive for the 
virulence factor cytotoxin-associated gene A (Cag A), 
are more likely to cause GC (26, 27). It is not sure how 
H. Pylori causes the cancer onset. Two potential path-

ways are mostly considered: indirect action of the bac-
teria on gastric epithelial cells by causing inflammation 
and direct action: H. Pylori could also directly modu-
late epithelial cells function through bacterial agents, 
such as Cag A. Nevertheless, the relation between the 
two pathways is still unclear, both ones seem to work 
together to promote GC development.

H. Pylori is estimated to cause from 65% to 80% 
of all GC cases, about 660.000 new cases each year 
(28, 29).

Intake of salty and smoked food: the American 
Institute for Cancer Research (AICR) has concluded 
that “salty and salt-preserved foods are probably cause 
of GC (30). Large cohort studies were done in Korea, 
they had shown that people who tend to prefer salty 
food have higher risk of GC (31). Salt may increase 
the risk of GC through direct damage to gastric mu-
cosa conducing to gastritis or other mechanisms (32).

Genetic risk factors also exist:
Only 1-3% of GC cases are result of inherited 

syndromes (33).
Those syndromes include hereditary diffuse gas-

tric cancer (HDGC), which is a rare disease. It is an 
autosomal dominant inherited form of GC usually 
with an highly invasive diffuse type cancer.

It has a late presentation and a poor prognosis. 
In this kind of cancers there is a loss of expression of 
cell adhesion protein: E-caderin. Furthermore, about 
25% of families with HDGC have inactivating CDH1 
germline mutations.

Another syndrome is FAP (familial adenomatous 
polyposis), an autosomal dominant colorectal cancer 
syndrome caused by a mutation in the adenomatous 
polyposis coli gene. Those patients have a risk of 100% 
of colorectal cancer by the age of about 40 as well as an 
high risk of other neoplasia, including GC.

Peutz-Jeghers syndrome: is a rare autosomal 
dominant condition, linked with hamartomatous gas-
trointestinal polyposis and melanin spots on the lips 
and buccal mucosa. The cause is mutation of LKB1 
gene, which encodes a serine/threonine kinase that 
acts as a suppressor.

Single nucleotide polymorphisms (SNPs): before 
the advent and use of genome-wide scans, a lot of case-
control studies examined in deep candidate polymor-
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phisms (mostly chosen based on biologic plausibility) 
in relation to GC.

Although some of those associations showed 
promise, quite all failed to replicate. For example, the 
initially exciting associations among polymorphisms 
in inflammatory genes (especially IL-1B), were not 
replicated in future studies (34), including in genome 
wide association studies.

Significant associations between SNPs at 1q22, 
located in Mucin 1 gene (MUC1), and GC were re-
ported in the GWAS of Japan and Korean studies. 
Meta-analysis of the results identified several other 
SNPs in MUC1 that were significantly associated with 
GC risk (35). The mechanism of action is not clear for 
any of those polymorphisms. However, these findings 
will lead to mechanistic insight into gastric carcino-
genesis.

Concerning Helicobacter pylori infection, in a 
systematic review and meta-analysis, we associated 
eradication of H pylori infection with a reduced inci-
dence of gastric cancer. The benefits of eradication vary 
with baseline gastric cancer incidence, but apply to all 
levels of baseline risk (36).Real world data showed that 
large-scale eradication therapy has been performed 
mostly for benign conditions in Japan. Since eradica-
tion effects in preventing gastric cancer are conceiv-
ably greater there, GC incidence may decline faster in 
Japan than expected from the previous meta-analyses 
data which were based on multi-national, mixed pop-
ulations with differing screening quality and disease 
progression (37).

Concerning early diagnosis worldwide, an accu-
rate review carried out in 2014 pointed out that its rate 
is actually very low and this state is also due to the 
lack of early symptoms and the high difficulty to make 
a proper endoscopic diagnosis (even because it often 
shows only subtle changes ) (38).

Further evaluations were recently carried out on 
some Italian areas. The situation in northern Italy 
shows a very poor early diagnosis percentage in two 
different populations that have been studied since 
2011, Altovicentino (nearby Vicenza) and Parma dis-
trict.

Early diagnosis rate in Parma district was of 
10,5% and in Altovicentino of 6% (figure 2).

Conclusion: As as it is possible to understand 

from the evaluated information, gastric cancer is, still 
nowadays, an important healthcare burden worldwide. 
Even if the global incidence is decreasing, the mortal-
ity rates among those patients are unfortunately high. 
Several different risk factors exist but the main rec-
ognized risk factor for no cardia GC is the H.pylori 
infection. Those data underline the effectiveness of 
H.pylori eradication in order to avoid further gastric 
lesions, especially in countries with an high rate of gas-
tric cancer outset just like East Asia ones. The impor-
tance of early diagnosis of precancerous lesions (such 
as atrophic gastritis) is underlined too, even through 
non-invasive serological tests such as Gastropane®, 
trying to effectively prevent the onset of neoplasia, an 
even more decisive point in the oncological field than 
the diagnosis of early stage gastric cancer itself.
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Clinical manifestations of chronic atrophic gastritis
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Summary. Although the actual prevalence of chronic atrophic gastritis is unknown and it is probable that this 
entity goes largely underdiagnosed, patients in whom diagnosis is established usually present advanced stages 
of disease. Destruction of parietal cells, either autoimmune-driven or as a consequence of Helicobacter pylori 
infection, determines reduction or abolition of acid secretion. Hypo/achloridia causes an increase in serum 
gastrin levels, with an increased risk of the development of neuroendocrine tumors. Microcytic, hypochromic 
anemia frequently precedes the development of megaloblastic, vitamin B12-associated anemia. Moreover, vita-
min B12 deficiency,may cause elevation of homocysteine, with an increase in the cardiovascular risk, and may 
be associated with neurological manifestations, mainly characterized by spinal cord demyelination and atrophy, 
with ensuing sensory-motor abnormalities. Gastrointestinal manifestations seem to be associated with non-
acid reflux and tend to be non-specific. (www.actabiomedica.it)
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R e v i e w

Chronic atrophic gastritis (CAG) is the final con-
sequence of an inflammatory process that ultimately 
leads to loss of appropriate mucosal glands. This histo-
logical alteration may be due to an autoimmune-me-
diated reaction directed towards parietal cells or their 
components, or may be associated to infection with 
Helicobacter pylori (1). To date, no universally accepted 
criteria are available to define autoimmune gastritis 
and to definitively distinguish this clinical entity from 
chronic, H. pylori-driven, multifocal atrophic gastritis.  
Features traditionally used to distinguish either etiol-
ogy, such as positivity to intrinsic factor and parietal 
cell antibodies, presence of enterochromaffin-like cells, 
and absence of active H. pylori infection, have all been 
reported to be present in similar proportions in pa-
tients with body-restricted atrophic gastritis (the clas-
sical histological feature of autoimmune gastritis) and 
those with antral and body atrophic gastritis (more 
commonly attributed to H. pylori infection) (2, 4) thus, 

the specific features associated with autoimmune gas-
tritis are far from being well defined.

There are two principal methodological ap-
proaches to assess this condition, namely serological 
studies using markers of gastric function (pepsinogen 
I, or pepsinogen I/pepsinogen II ratio, with or without 
the addition of gastrin-17 and antibodies against H. 
pylori) or invasive studies requiring histological analy-
sis of biopsy samples taken in the course of upper es-
ophagogastroduodenoscopy, the latter constituting the 
gold standard for establishing the diagnosis. 

A standardized and validated method to stratify 
and grade severity and distribution of atrophy, the Op-
erative Link on Gastritis Assessment (OLGA) system, 
allows the classification of patients in 5 groups from 
stage 0 to stage IV (5). More severe stages of atrophy 
(OLGA III and IV), characterized by extensive atro-
phy of the antrum and/or of the oxyntic mucosa, are 
associated with an increased risk of developing gastric 
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neoplasms(6). Notwithstanding a reduction in the in-
cidence of this tumor, it remains an important cause of 
death associated with cancer, with a 5-year survival of 
32.4% in Italy. (7, 8) Due to its high mortality and its 
silent presentation, the identification of a subgroup of 
patients who are at higher risk is important, as in these 
patients endoscopic surveillance is warranted. Thus, 
early identification of patients with CAG and their 
follow-up according to the risk of progression allows 
for early identification of neoplasms and reduction in 
gastric cancer mortality. 

Destruction of parietal cells in CAG leads to a 
reduction or abolition of acid secretion, which can lead 
to the development of clinical extra-digestive mani-
festations that might aid in the identification of these 
patients, including iron deficiency, which can be as-
sociated with microcytic anemia. Vitamin B12 defi-
ciency, due to a reduction of intrinsic factor produced 

by parietal cells may determine a megaloblastic form 
of anemia, but may also be associated with low platelet 
counts and peripheral neuropathy. Elevated levels of 
homocysteine, which constitute a risk factor for car-
diovascular events, may be observed associated to re-
duction of levels of Vitamin B12.  

Moreover, hypo/achloridia determines an in-
crease in serum gastrin levels; this hormone stimulates 
the proliferation of enterochromafin-like cells (ECL), 
with a possible development of hyperplasia, which is in 
turn considered a precursor lesion of neuroendocrine 
tumors of the gastric mucosa (figure 1). 

Vitamin B12 deficiency

Vitamin B12 (cobalamin) deficiency (9) may be 
associated with various cytological effects due to its 
key role as a cofactor within several metabolic pro-

Figure 1. Clinical manifestations of chronic atrophic gastritis (CAG)



K.I. Rodriguez-Castro, M. Fransceschi, A. Noto, et al.90

cesses, the most important of which implies the con-
version of homocysteine in methionine by the enzyme 
homocysteine-methyltransferase, with a negative im-
pact on the synthesis of nitrogenous compounds and 
consequently on DNA synthesis. This explains the 
repercussions of Vitamin B12 deficiency on hemat-
opoiesis, with development of megaloblastic anemia 
(with mean corpuscular volume >90 fl), defined as 
pernicious anemia (antibodies against parietal cells of 
gastric mucosa, intrinsic factor, proton-pump, and or 
gastrin receptors). 

As gastroenterological, neurological and hemato-
logical symptoms arise slowly and insidiously, patients 
frequently seek medical advice when the disease is al-
ready at an advanced stage. Anemia is often associ-
ated with tachycardia, vertigo, and dyspnea on exer-
tion, while digestive manifestations of CAG may in-
clude post-prandial discomfort, diarrhea, and anorexia.  
Paleness of anemia is often combined with a very mild 
jaundice, the latter due to intramedullary hemolysis, 
resulting in a characteristic lemon-color complexion. 
Hunter’s atrophic glossitis is also frequently encoun-
tered, with a dry, reddened, beefy and smooth tongue. 

Another important consequence of Vitamin B12 
deficiency is neuropathy; injury to the central nervous 
system has been found in nearly three fourths of all 
florid pernicious anemia patients, and may be present 
even in the absence of hematological alterations (10). 
Neurological alterations might constitute the cardinal 
and/or presenting clinical form (11). The spinal cord 
is mainly involved, with demyelination and atrophy, 
occasionally followed by axonal loss. These alterations 
lead to spastic paraparesis, sensory ataxia, visual dis-
turbances, unsteady gait, and altered nervous reflexes. 
Cognitive disturbances may also be seen including 
memory loss, apathy, depression, and ultimately more 
complex behavioral changes. Sensory-motor periph-
eral polyneuropathy, or symmetric glove-and-stock-
ing (“numb hands and feet syndrome”) may present 
acutely, with tingling in the distal aspect of the toes, 
numbness, coldness, a pins-and-needles feeling, and 
occasional feelings of swelling or constriction (12).  

Hematological alterations aside from macrocytic 
anemia may include hypersegmented polymorpho-
nuclear neutrophils, increased platelet volume and 
thrombocytopenia. Serum levels of bilirubin, ferritin 

and lactate dehydrogenase may be elevated due to inef-
fective erythropoiesis (7).

Iron deficiency

Microcytic, hypochromic anemia, with all its clin-
ical manifestations, frequently precedes the develop-
ment of megaloblastic anemia in patients with CAG 
(13, 14). The pathophysiology of iron deficiency seems 
to be linked to four mechanisms: (1) chronic occult 
bleeding from gastric microerosions, (2) competi-
tion with  H. pylori for dietary iron, (3) hypochlorhy-
dria, and (4) upregulation of inflammatory hepcidin. 
Whether megaloblastic anemia or microcytic anemia 
develops seems to be dependent, at least in part, upon 
genetic factors. A genetic variant of transcobalamin 
II, related to lower Vitamin B12 levels, was more fre-
quently associated with pernicious anemia in a cohort 
of patients with atrophic gastritis(15). 

CAG has been reported in approximately 20-30% 
of cases of iron-deficiency anemia refractory to iron 
supplementation. Parietal cell atrophy and the ensu-
ing hypochlorhydria negatively affect intestinal iron 
absorption. Moreover, up to 50% of patients with un-
explained iron-deficiency anemia refractory to therapy 
has an active H. pylori infection. This association be-
tween H. pylori infection is further supported by the 
fact that eradication of the infection leads to resolution 
of anemia. In fact, according to several guidelines and 
the Maastricht V consensus on H. pylori, its eradica-
tion is advised in patients with iron deficiency anemia 
of unknown cause which is refractory to iron supple-
mentation (16). 

Hyperhomocysteinemia

Homocysteine, a sulphur-containing amino acid 
derived from methionine, is principally metabolized 
via methionine-synthase as the remethylation cycle, 
which is dependent on the presence of both Vitamin 
B12 and folate as co-factors. Elevated plasma homo-
cysteine concentrations are now recognized as inde-
pendent risk factors  for cardiovascular diseases, and 
also seem to play an important role in the develop-
ment of dementia, diabetes mellitus, and renal disease. 
By direct toxicity to endothelial cells and impairment 
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of endothelium-dependent vasodilation, hyperhomo-
cysteinemia leads to progressive damage of the intima 
of the vascular wall. 

Vitamin B12 and folate deficiencies constitute 
common causes of hyperhomocysteinemia, the former 
being a feature of chronic atrophic gastritis. Moreo-
ver, H. pylori infection per se, irrespective of atrophy of 
the gastric mucosa, has been associated with reduced 
plasmatic levels of Vitamin B12 and epidemiological 
studies have reported an association between H. pylori 
infection and coronary heart disease (17). Atrophic 
gastritis, rather than H. pylori infection, is possibly a 
contributing factor to hyperhomocysteinemia, via Vi-
tamin B12 malabsorption.(9) 

Gastrointestinal symptoms

CAG has traditionally been considered silent from 
a gastrointestinal perspective. However, if sought, symp-
toms are usually present in a conspicuous portion of these 
patients. It has been reported that heartburn and regur-
gitation are present in approximately 24% and 12% of 
patients, respectively, while other frequent symptoms in-
clude postprandial fullness and early satiety in 7.1% and 
10.1%, respectively (18). Another recent study showed 
that 56.7% of CAG patients presented one or more gas-
trointestinal symptoms; dyspepsia, subtype postprandial 
distress syndrome was the most frequent symptom, af-
fecting more than half of symptomatic patients (4). A 
small, but interesting study in which 24 h multichannel 
intra-luminal impedance pH was performed in 41 pa-
tients with autoimmune CAG showed that acid reflux 
rarely occurred whereas increased non-acid reflux was 
found, and it correlated to symptoms in some patients. 
This group also observed that psychopathological profile 
plays a role in the occurrence of symptoms, and that the 
use of antisecretory drugs was generally inappropriate 
and clinically ineffective (19). 

Postprandial related symptoms and epigastric 
pain syndrome (20) was significantly more prevalent in 
male patients with atrophy of the corpus and females 
with atrophy of the antrum, compared to patients with 
different topography of atrophy (20). Thus, authors 
conclude that the extent of atrophic gastritis appears 
to determine the predominant symptoms in a gender-
dependent manner. 

Coexisting autoimmune diseases

Autoimmune diseases tend to cluster, and auto-
immune gastritis is more frequent in patients with au-
toimmune thyroid disease, vitiligo, and type 1 diabetes 
mellitus,. However, it is also true that anti-parietal 
cell antibodies, which are not specific for pernicious  
anemia and can be present in 7.8-19.5% of the gen-
eral healthy adult population, are more prevalent in the  
serum of patients affected by these conditions, with-
out necessarily having actual autoimmune gastritis  
(21). Prevalence of concomitant autoimmune diseas-
es in patients with CAG has been reported to be as  
high as 40% (4), with the most frequent disorders  
being thyroid disease, vitiligo, alopecia, diabetes, 
hemolytic anemia, rheumatoid arthritis, psoriasis, au-
toimmune hepatitis, myasthenia gravis, and Sjögren’s 
syndrome.     
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Summary. Chronic gastritis is a long-lasting disease that can lead to a loss of appropriate gastric glands. Gas-
tritis, as term, apply to an inflammation of the stomach, histologically proven, sometimes with structural mu-
cosal changes. Worldwide Helicobacter pylori’s infection play a pivotal role as the main etiological effector of 
chronic active gastritis. H. p. is a bacterium with a selective tropism for the gastric mucosa, able to survive in a 
hostile environment for colonization of organisms other than itself, able to develop strategies for survival and 
for avoidance of the defence mechanisms, causing inflammatory changes, that vary from asymptomatic mild 
gastritis to more severe injury such as peptic ulcer as well as premalignant lesions and malignant tumours. The 
pattern and distribution of gastritis strongly correlate with these sequelae and chronic atrophic gastritis with 
intestinal metaplasia is now assessed as a precancerous lesion with definite risk of evolution towards intraepi-
thelial lesions of both low and high grade, as expected in the model of the Correa’s cascade. In fact, the leading 
complication of chronic gastritis remains its close correlation with gastric cancer being biologically linked to 
H. pylori infection, nowadays known as a class I carcinogen. Gastric carcinogenesis is due to environmental 
factors, as well as to bacterial strain, host responses and gastric mucosal microbiome dysbiosis. Since, indi-
vidual patients show different gastric cancer risk, it is mandatory to identify patients at risk of developing 
gastric cancer to offer a targeted search for lesions with a more rapid development of neoplasm liable, in an 
early phase, to a less destructive treatment. OLGA staging system is the most reliable and powerful system 
that allow the recognition of patient with a higher risk of developing gastric cancer. (www.actabiomedica.it)
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Introduction

Although fully recognized in 1984 (1), Helico-
bacter pylori (H. p.) a spiral shaped, microaerophilic, 
Gram-negative bacterium probably present in humans 
for millenia (2), has developed a selective tropism for 
the gastric mucosa, causing inflammatory changes, 
that vary from asymptomatic mild gastritis to peptic 
ulcer, as well as premalignant lesions and malignant tu-
mours, including gastric lymphoma and epithelial gas-
tric neoplasia. H. p. is responsible for a long-standing 

infection with a slow course, one of the most common 
chronic infection in humans at the present time (2). 

Worldwide, the epidemiology of H. pylori infec-
tion, which affects approximately 50% of the world’s 
population, overlaps that of gastritis (3)

A gastritis is an inflammation of the gastric mu-
cosa, histologically proven (4), even when patients 
have no symptoms and irrespective of complications 
as stated in the Kyoto consensus report (5), H. py-
lori being the most frequent causative agent which 
ultimately interfere with acid and pepsin secretion, 
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disrupting a unique acid environment that requires 
functional gastric surface mucus barrier, bicarbonate 
buffering and epithelial integrity for its functions, 
making it vulnerable to gastric secretions. In most 
cases the HP infection is not clinically manifested. 
Different characteristics of virulence of the infecting 
strain, such as initial bacterial load, production of tox-
ins (cagA and vacA strains are associated with ulcers 
and gastric cancer), adhesins, host response such as 
type and expression of HLA gastric epithelium re-
sponse to IgA, IgM and IgG immunoglobulin, release 
of prostaglandins and leukotrienes, mass of the pa-
rietal cells and acid secretion, duodenogastric reflux, 
vascularization of the gastric mucosa and the pres-
ence of environmental cofactors such as age at time 
of infection, dietary factors (salt excess and nitrates, 
vitamins C and E deficiency), nonsteroidal anti-in-
flammatory drugs may explain the variability of clini-
cal presentation. For this reason, the diagnostic ap-
proach to gastric inflammatory pathology (gastritis) 
has evolved over time moving on the simple presence 
of inflammation histologically (biopsies) proved to a 
pathology that must be approached in a multimodal 
way where laboratory tests, endoscopy and histology 
converge to provide a diagnosis not only of specific 
disease but also providing a picture of the risk of evo-
lution in more serious pathologies.

It is the same informative concept that made 
it possible to step from the descriptive model of the 
Sydney System, proposed in 1991 revisited in 1994, 
known to us as Houston update Sydney System (6), to 
the current OLGA classification system (7).

The grading systems: The updated Sydney System 
and OLGA system (Operative Link for Gastritis 
Assessment system)

The updated Sydney System (6) has been and 
even now is a widespread used system of reporting 
that has provided guidelines for pathologists taking 
into account, in a systematic way, each relevant patho-
logic feature, such as density of H. pylori, intensity of 
neutrophilic and mononuclear inflammation, atrophy 
of the antrum and corpus, and presence/absence of in-
testinal metaplasia.

In the Sydney System has been recommended 
that at least five biopsy specimens should be evalu-
ated. This statement has been reassessed in the Kyoto 
Consensus Report (5) Statement 13 that affirm with 
a strong grade of recommendation and high level of 
evidence (Consensus level: 92.1%): accurate histologi-
cal assessment of gastritis requires biopsy sampling of 
both antrum and corpus, needing the specimens to 
be put into separate vials and grouped for each site 
or lesion or as Italian pathologist do, identified on a 
squared paper.

The major reason for taking multiple biopsy 
specimens throughout the gastric mucosa is to assure 
the correct diagnosis. Most of gastric disease occurs 
in a disorderly fashion, with an irregular topographic 
distribution. Therefore, multiple specimens are also 
necessary to determine disease distribution within 
the mucosa. The information obtained are useful for 
the diagnosis, to clarify the etiology and are also im-
portant in the differential diagnosis of gastric diseases 
that may have similar histological features. Multiple 
specimens from: a) antrum (2) from the lesser and the 
greater curvature of the antrum, both within 2 to 3 cm 
from the pylorus; b) antral-body transitional zone (1) 
from the incisura angularis; and c) corpus (2) from the 
lesser curvature of the corpus about 4 cm proximal to 
the angulus and from the middle portion of the great-
er curvature of the corpus, approximately 8 cm from 
the cardia should be properly identified and should 
be submitted in separate containers to the pathology 
laboratory 

In addition, biopsies from any macroscopically le-
sion should be taken (ulcer, erosion, or depressed area 
detected etc.). This sampling mode provides the best 
cost/benefit ratio in terms of diagnostic yield for iden-
tifying patients with premalignant lesions and provides 
a better overview of the severity and distribution of 
these lesions and the histopathological grading of in-
dividual abnormalities—in particular, inflammation, 
gland loss and metaplasia (5).

Corpus biopsies are particularly valuable for 
yielding positive results after treatment, especially 
where proton pump inhibitors have been used. Under 
these circumstances, organisms may become rare or 
disappear from the antrum but remain in the oxyntic 
mucosa, which may also develop cystic dilatations with 



From Sidney to OLGA: an overview of atrophic gastritis 95

hypertrophy of the parietal cells (6). The sample from 
incisura angularis should be taken into account, given 
that in such a place can be consistently found meta-
plastic and dysplastic lesions. It should generally be 
treated as an additional antral specimen and its scores 
averaged with the antral ones. OLGA staging system 
(7) has adopted these indications too.

Sampling orientation is critical for optimal his-
tologic evaluation: fragments shall be deposited with 
the uneven, rough surface, as such adhers on paper 
blotting and then into the fixative. This allows proper 
orientation of the biopsy.

The gastritis characterization is possible whereas 
each biopsy include the muscularis mucosae, being 
completely represented the full thickness of the mu-
cosa. Assessments of the degree of atrophy are reliable 
where the sample should cover at least 15-20 pits. In 
the Sidney system, in antrum and corpus, the presence 
of H. p., neutrophilic and mononuclear cells, loss of 
proper glands of the antrum and corpus, and intes-
tinal metaplasia are recorded and then a numeric or 
descriptive value are assigned: 0 for absent, 1 for mild, 
2 for moderate, and 3 for marked (or severe). This is a 
basic level represented by a set of elementary lesions 
(Polymorphonuclear neutrophil activity, Chronic in-
flammation, Glandular atrophy, Intestinal metaplasia, 
Other Histological Features (Nongraded Variables) 
such as Surface epithelial damage, mucous depletion, 
and erosions, Lymphoid follicles, Foveolar hyperplasia, 
Pseudopyloric metaplasia, Pancreatic or acinar meta-
plasia, Endocrine cell hyperplasia), that characterize 
the morphological pictures allowing to distinguish the 
topographic types of H. pylori induced chronic gastri-
tis, metaplastic or not, from other subtypes of gastritis 
that recognize different etiologic agents. But it is only 
the combination and topographical distribution of the 
different elementary lesions that returns the overview 
of gastritis in the individual patient.

Given the considerable variation of intensity 
within the same biopsy sample in such cases, the ob-
server should attempt to average the different areas 
and score the specimen accordingly (6). This evalua-
tion attempt led to a variable reproducibility among 
pathologists.

The degree of inflammation in the antrum and 
corpus allows to determine whether the inflammation 

is similar in intensity (i.e., pangastritis) or more se-
vere in either the antrum (antrum-predominant gas-
tritis) or the corpus (corpus-predominant gastritis). 
Most cases show diffuse chronic inflammation, but 
a small proportion will show a two-grade difference 
between the antrum and corpus or vice versa. These 
cases should be distinguished as antral predominant 
or corpus predominant, respectively Gastritis staging, 
combined with H pylori status, provided clinically rel-
evant information on the overall status of the gastric 
mucosa with implications for prognosis, therapy and 
management The last step in the Sydney classification 
is to decide whether focal atrophy or diffuse atrophy is 
present (metaplastic or nonmetaplastic). With regard 
to this last topic, the interobserver agreement among 
pathologists had revisited the spectrum of gastric at-
rophy and intestinal metaplasia (IM) (Atrophy Club 
2000) and finally gastrointestinal pathologists were 
able to obtain a higher level of interobserver consist-
ency (8).

But the real keystone was the introduction of the 
OLGA system, born in Parma (7) when a restricted 
international group of experts in the gastroenterologi-
cal field, pathologists and gastroenterologists of both 
sides of the ocean had a meeting to release a grading 
system that turn the simplicity, the reproducibility and, 
above all, the predictability of the lesions in its main 
strategies.

Currently, the degree of atrophy and metaplasia 
can be assessed according to the OLGA (the Opera-
tive Link for Gastritis Assessment) system that con-
siders gastric atrophy as the lesion that indicates dis-
ease progression. 

This system report gastritis in terms of stage 
organizing the histological phenotypes of gastritis 
along a scale of progressively increasing gastric cancer 
risk, from the lowest (OLGA stage 0) to the highest 
(OLGA stage IV). This staging framework is bor-
rowed from the oncology vocabulary and it applies 
to gastritis a histology reporting format successfully 
adopted for chronic hepatitis too.

Gastritis is staged by combining the extent of 
atrophy (scored histologically) with its topographical 
location (resulting from the mapping protocol) (10).

As the Sydney System, OLGA system can be ap-
plied only when a full set of biopsy specimens is avail-
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able. Recently the importance of this classification sys-
tem has been strongly reiterated by the panel of experts 
gathered in Kyoto (8) with two important statements: 
statement 14A that establish that gastric cancer risk 
correlates with the severity and extent of atrophic gas-
tritis with a strong grade of recommendation and high 
level of evidence (Consensus level: 94.7%) and state-
ment 14B that claims that histological staging systems 
such as OLGA and OLGIM are useful for risk strati-
fication, with a strong grade of recommendation but 
with low evidence level (Consensus level: 97.3%). The 
long course inflammation triggered by H.p. infection 
can exert a multistep pathway of precancerous lesions, 
in particular, atrophic gastritis, intestinal metaplasia 
and finally intraepithelial neoplasia. It is a common 
finding for an expert gastroenteropathologist, the as-
sociation between presence of premalignant gastric le-
sions and presence of gastric cancer in a complete set 
of gastric biopsies and even more in surgical samples, 
showing that the risk to develop gastric cancer in a pa-
tient with premalignant lesions is nevertheless small, 
and that’s why it is necessary the use of risk stratifi-
cation methods. Gastric biopsy(ies) sampling can and 
must be used to provide the most important informa-
tion for risk classification. Both OLGA staging system 
and its following modification OLGIM (Operative 
Link on Gastric Intestinal Metaplasia) staging system 
grades patients with gastritis into stages with a pro-
gressive risk of developing gastric cancer as the OLGA 
or OLGIM stage grows. The difference between the 
two systems is the evaluation of only intestinal meta-
plasia in the OLGIM system, improving in that way 
the interobserver reproducibility.

In the OLGA system the assessment of gastric at-
rophy is also extended to morphological findings that 
include every loss of appropriate glands with every 
following glandular substitution and, therefore, not 
only intestinal metaplasia, OLGA system result more 
adherent to real life, made of different facets of the 
pathology, even in the same patient. Long follow-up 
studies based had shown, with the proof of evidence, 
that OLGA systems showed a higher gastric cancer 
risk in patients in stage III or IV (10). As a logical 
effect, upper gastrointestinal endoscopic follow-up 
should be offered to patients that fall down in these 
subcategories.

Metaplasia

Metaplasia is the phenotypic replacement of 
one somatic, differentiated cell type with another dif-
ferentiated somatic cell type in the tissue that is not 
normally present in that tissue, typically triggered by 
environmental stimuli which may act in concert with 
effects of H.p. infection and inflammation. A hallmark 
of metaplasia is a change in cellular identity and this 
process can be regulated by transcription factor that 
initiate and/or maintain cellular identity perhaps in 
concert with epigenetic reprogramming. Universally 
speaking, metaplasia is a precursor to low grade dys-
plasia which can culminate in high grade dysplasia and 
carcinoma. Improved clinical screening for and sur-
veillance of metaplasia might lead to better prevention 
or early detection of dysplasia and cancer (8). High 
salt intake, low vegetables and fruit intake, low vitamin 
C intake, Helicobacter pylori infection, autoimmune 
gastritis can determine transition to columnar (gastric) 
cell towards intestinal cell type as transition in cell 
lineage. Intestinal metaplasia is a phenotypic change 
due to the replacement of gastric mucinous epithelial 
cells with goblet cells, enterocytes and colonocytes and 
it is easily detected in histopathologic findings, based 
on the markedly different cellular organization. It is 
a common feature in atrophic chronic H. pylori in-
duced gastritis and increases in prevalence with dis-
ease duration. Intestinal metaplasia is considered to be 
an advanced stage of atrophy because the metaplastic 
glands replace the original glands and chronologically 
appear after the gastric glands are lost. This morpho-
logical aspect defines chronic atrophic gastritis as loss 
of appropriate glands. By adding the adjective appro-
priate (i.e. native to the specific area) to the original 
definition, metaplasia is incorporated in the definition 
of atrophy (9). 

Different subtypes of intestinal metaplasia have 
been classified, on the basis of morphology and en-
zyme histochemistry into small intestinal and colonic 
types or complete and incomplete forms and using 
mucin histochemistry into three main types according 
to its morphology and glycoprotein content.

In type I which corresponds to complete, normal 
appearing small intestinal epithelium containing gob-
let cells producing sialomucins are interspersed among 
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absorptive enterocytes with eosinophilic cytoplasm 
(expressing the complete set of digestive enzymes such 
as sucrase and trehalase) and a ‘brush border’ given by 
large numbers of apical microvilli. Paneth cells may 
also been observed. The change does not appear to be 
abrupt but is progressive instead, as seen in the chang-
ing pattern of mucus secretion. The normal mucins of 
the stomach, MUC5AC at the surface and MUC6 in 
deeper glands, are pH neutral, and stained magenta 
with the periodic acid Schiff reagent. In intestinal 
metaplasia, acid mucins are observed with Alcian blue 
staining at pH 2.5, mostly sialic MUC2, and may be 
seen in the cytoplasm together with neutral mucins. 
Other metaplastic cells express only sialic acid mucins. 
(12). As the metaplastic changes advance and cover 
larger areas of the mucosa, new phenotypes are ob-
served in some areas. In type II, a disorderly mixture of 
sialomucin-containing goblet cells are scattered among 
gastric-type cells containing either neutral mucin or 
sialomucins; type III, is characterized by tortuous and 
branched crypts lined by tall columnar cells containing 
abundant sulfomucins with smaller numbers of gob-
let cells containing either sialomucins or sulfomucins. 
(6). Both type II and type III are classified as incom-
plete or colonic type metaplasia because it resembles 
the large bowel phenotype in morphology and mucin 
expression, and also ‘incomplete’ because the set of di-
gestive enzymes disappear partially or completely. Fur-
ther, some patients may also re-express gastric (neutral) 
mucins. Incomplete metaplastic cells, like the normal 
colon epithelial cells, do not display a brush border and 
their mucin droplets are multiple and of variable size 
and shape. Gastric biopsy specimens with intestinal 
metaplasia frequently contain foci of both complete 
and incomplete metaplasia (mixed metaplasia). (12) 
Consistent data are available to demonstrate that the 
extent of gastric mucosa intestinalization parallels the 
histochemical demonstration of type II–III intestinal 
metaplasia (colonic-type metaplasia) (3) that have been 
shown to be associated with an increased risk of gas-
tric cancer. However, from a practical point of view, the 
definition of the precise type of metaplasia in any single 
individual is limited by the fact that in extensive sam-
pling are always present, though to differing degrees, 
both types of complete or incomplete metaplasia. The 
degree of incomplete intestinal metaplasia parallels the 

extent of intestinal metaplasia in general. Thus, there 
is a positive correlation between both the degree of in-
complete intestinal metaplasia, and the degree of intes-
tinal metaplasia in general, and the risk of progression 
to carcinoma. In addition to the type of metaplasia, 
the extension of atrophic/metaplastic changes is an-
other determinant of gastric cancer risk. The presence 
and extent of intestinal metaplasia can also be easily 
evaluated with the use of specific mucin histochemical 
stains, such as Alcian blue/periodic acid–Schiff stain at 
pH 2.5. In routine histology, subtyping IM by applying 
specific histochemical stains is not recommended and 
have been largely replaced by immunohistochemical 
stains that identify proteins associated with particular 
mucin-encoding genes. Although more than 20 such 
mucin (MUC) genes have been identified, in practice, 
only a few (MUC1, MUC2, MUC5AC, and MUC6) 
are used routinely, and even those are used mainly in 
research settings. Because H. pylori does not normally 
adhere to intestinal-type epithelium, and because the 
organism usually disappears in mucosa with extensive 
intestinal metaplasia and atrophy, one theory is that in-
testinal metaplasia represents a host defense against H. 
pylori infection. Furthermore, changes in the composi-
tion of the gastric mucus in intestinalized epithelium 
may provide an additional source of defense against 
H. pylori, or alternatively, it may represent a type of 
physiologic adaptation to altered bacterial flora. The 
clonal nature of glands with intestinal metaplasia is 
debated. A recent study has suggested that gastric in-
testinal metaplasia is the result of a mutation and the 
metaplastic glands spread in the mucosa by crypt fis-
sion. In addition, there is also evidence in support of 
the clonal origin of gastric dysplasia from metaplasia. 
(12). Although intestinal metaplasia causes changes in 
stem and progenitor cells, it is not clear whether native 
gastric stem cells are the initial source of the changes 
and metaplasia results from their reprogramming into 
an intestinal type or if differentiated gastric cells first 
acquire intestinal properties and then stem cell prop-
erties. The stomach epithelium of mice converts read-
ily into the intestinal type on transgenic expression of 
CDX2, a transcription factor that regulates intestinal 
development and differentiation. This observation in-
dicates that intestinalization of gastric stem cells might 
be the initiating event in intestinal metaplasia (13).
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Recently another type of metaplasia, the spasmo-
lytic polypeptide-expressing metaplasia (SPEM) has 
been described. The gastric epithelium harbours chief 
cells at the base, underneath acid-producing parietal 
cells, progenitor cells (or stem cells) and then surface 
cells. H.p. infection can result in parietal cell loss. 
Moreover the inflammatory cells recruited by the pres-
ence of H.p. can produce cytokines stimulating INF-γ 
or TNF-α production that ultimately can produce, 
via TFF-2 (trefoil factor-2 or spasmolytic polypep-
tide), the appearing of SPEM. Alcian Blue staining is 
strongly positive in the abundant cytoplasmatic mu-
cin of SPEM cell as well as MUC-6 immunostaining. 
However, more specific markers of SPEM are CD44 
and Sox9. Histologically, SPEM of the Helicobacter 
infection models can be divided into two subtypes: 
mucous metaplasia and pseudopyloric metaplasia, 
morphologically distinct (14). SPEM has assumed a 
new role in the metaplasia- carcinoma sequence, since 
it might be a precursor to intestinal metaplasia, via 
foveolar hyperplasia and spasmolytic polypeptide-ex-
pressing metaplasia (SPEM) that, in turn it can give 
rise directly to gastric adenocarcinoma of intestinal 
type or indirectly, via a postulated trasformation in in-
testinal metaplasia. Both SPEM and IM are precur-
sors to dysplasia and later adenocarcinoma.

Conclusion

For years, “gastritis” has been considered as a sim-
ple, though common and widespread inflammation of 
the stomach. The discovery of H.p. gave new stimulus 
to scientific research. In the attempt to find a shared 
common language that was understandable both for 
endoscopists, as well as for gastroenterologists and for 
pathologists too, but above all, useful for patients, the 
classification of Sidney and its subsequent revision 
took place over time. The main value of this classifica-
tion was the production of a set of elementary lesions 
that combined with each other and based on the topo-
graphical distribution allowed the framing of gastritis 
in gradually increasing degrees of severity, which could 
be simply assessed using visual analogues. On the oth-
er hand, the main demerit was that not being perfectly 
reproducible and above all not allowing the stratifica-

tion of the risk of gastric cancer development in the 
different patients, thus it didn’t allowed a diversified 
and appropriate management to the “degree of illness”.

The appearance of a classification system for gas-
tritis, such as the OLGA staging system, immediately 
achieved this effect. Over time it has proved its validity 
also and especially when long follow-up periods have 
been considered. It is currently an accurate system for 
identifying a population with a greater risk of develop-
ment of gastric carcinoma. 

Recent data put gastric cancer among the top 
ten neoplasm and although the incidence of this type 
of cancer shows decreasing tendency, it is a frequent 
neoplasia, placed at sixth place, although with differ-
ent frequencies in different geographical areas with a 
greater or lesser risk, and above all with an unfortu-
nately, high incidence of mortality (source Globocan 
2018).

Till from 1933, William Mayo stated that gas-
tric cancer never arises in a healthy stomach (15) and 
now more than ever this affirmation become valid in 
the light of the results obtained with the application of 
a staging system for gastritis such as OLGA or OL-
GIM.

In fact, it must be noted that it is not so important 
the system used, OLGA rather than OLGIM or vice 
versa, but even better at least one of the two systems 
must be used and the pathologist must be confidant 
with the chosen system.
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Summary. Autoimmune diseases, characterized by an alteration of the immune system which results in a loss 
of tolerance to self antigens often coexist in the same patient. Autoimmune atrophic gastritis, characterized 
by the development of antibodies agains parietal cells and against intrinsic factor, leads to mucosal destruction 
that affects primarily the corpus and fundus of the stomach. Autoimmune atrophic gastritis is frequently found 
in association with thyroid disease, including Hashimoto’s thyroiditis, and with type 1 diabetes mellitus, Other 
autoimmune conditions that have been described in association with autoimmune atrophic gastritis are Ad-
dison’s disease, chronic spontaneous urticaria, myasthenia gravis, vitiligo, and perioral cutaneous autoimmune 
conditions, especially erosive oral lichen planus. Interestingly, however, celiac disease, another frequent auto-
immune condition, seems to play a protective role for autoimmune atrophic gastritis. The elevated prevalence 
of autoimmune disease clustering should prompt the clinicial to exclude concomitant autoimmune conditions 
upon diagnosis of any autoimmune disease. (www.actabiomedica.it)
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Autoimmune diseases, characterized by dysregu-
lation of the immune system which results in a loss of 
tolerance to self-antigens, tend to cluster, often coex-
isting in the same patient. While the exact etiology 
of the majority of these diseases is unclear, a complex 
combination of host and environmental factors seem 
to play a pivotal role. Moreover, sequential or simulta-
neous development of two or more autoimmune dis-
orders, causing deficiencies in the function of several 
endocrine organs, is termed autoimmune polyglandu-
lar syndrome (1). 

Autoimmune atrophic gastritis (AAG) is a 
chronic disease that affects the corpus-fundus of the 
stomach, and is characterized by the development two 
types of auto-antibodies: anti-parietal cells antibodies 
and anti-intrinsic factor antibodies. A strong associa-
tion between autoimmune atrophic gastritis and other 
autoimmune disorders has been well documented. The 
hypergastrinemia that ensues as a consequence of gas-

tric cell destruction and hypochlorhydria increase the 
risk of adenocarcinoma and neuroendocrine tumors; 
an early diagnosis and an appropriate follow-up are 
therefore warranted. AG is usually diagnosed using 
a combination of APCA positivity and histological 
criteria. However, the latter is an invasive and costly 
method, and lacks an evaluation of gastric function. 

The unraveling of the pathophysiology leading to 
autoimmune atrophic gastritis is somewhat challeng-
ing due to the following reasons: 1) the prevalence of 
autoimmune atrophic gastritis is relatively low, possi-
bly due at least in part to underdiagnosis, 2) in many 
cases there is a concurrent Helicobacter pylori-induced 
gastritis, and 3) early stages of disease lack clinical 
manifestations. Alike other autoimmune disorders, 
autoimmune atrophic gastritis more commonly affects 
females than males, with a 3:1 ratio.

Although mechanisms of disease development are 
yet to be established, disease evolution appears to fol-
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low through a sequence that commences with infiltra-
tion of the oxyntic mucosa by lymphocytes and plasma 
cells. At this initial stage, endoscopic appearance of 
islets is due to the uneven destruction of parietal cells 
with preserved islands of relatively normal oxyntic mu-
cosa. Subsequently, loss of oxyntic mucosa as well as 
disruption of maturation of parietal cells (2) lead to 
hypochlorydria. Thereafter, loss of negative feedback 
from parietal cells induces G-cell hyperplasia and in-
creased gastric secretion in the antrum, which, in turn, 
leads to parietal cell pseudohypertrophy and prolifera-
tion of enterochromaffin-like (ECL) cells. Progression 
of ECL cell hyperplasia to neoplastic subtype can ulti-
mately result in carcinoid tumor formation. Metaplasia 
develops primarily within corpus and fundus, leading 
to “oxyntic antralization”, with appearance of mucus-
secreting cells which phenotypically resemble antral 
mucous cells in oxyntic regions of the stomach (3). 

Aside from the fact that most cases of micro- as 
well as macrocytic anemia are treated with iron, fo-
lic acid and vitamin B12 without a complete workup 
that excludes the presence of autoimmune atrophic 
gastritis, anemia might be attributed to concomitant 
autoimmune disorders. Thus, if unsuspected and not 
specifically sought for, autoimmune atrophic gastritis 
easily goes undiagnosed. 

The fact that patients with autoimmune atrophic 
gastritis are more prone to developing other concomi-
tant autoimmune diseases began to be a consistent 
observation upon initial recognition and description 
of cases of autoimmune atrophic gastritis. In a series 
of 34 patients with pernicious anemia, in whom pa-
rietal cell antibodies (PCA) were detected in 97% of 
patients, and intrinsic factor blocking antibody (IFBA) 
was found in 52%, 32 patients had concomitant au-
toimmune or immunologic diseases (4). Autoimmune 
thyroid disease is frequent in patients with autoim-
mune atrophic gastritis, and in turn, patients with au-
toimmune thyroid disease are also frequently affected 
by autoimmune atrophic gastritis. Other autoimmune 
conditions that have been described in association 
with autoimmune atrophic gastritis include Addison’s 
disease (5), chronic spontaneous urticaria (6), type 1 
diabetes mellitus (7), myasthenia gravis (8), vitiligo (9) 
(10), and perioral cutaneous autoimmune conditions 
(especially erosive oral lichen planus). In a small case 

series reporting on 8 patients with marked pangastric 
atrophy, associated systemic autoimmune and/or con-
nective tissue diseases included inflammatory bowel 
disease, systemic lupus erythematosus, and autoim-
mune hemolytic anemia (11). 

It has long been recognized that AAG, as well as 
other autoimmune disorders, tend to cluster in fami-
lies, which could reinforce the genetic component of 
disease. Using mouse models, it has been possible to 
discover AAG susceptibility genes (Gasa 1, 2, 3, and 
4) on chromosomes 4 and 6 and H2 region, three of 
which are located on the same locus as non-obese dia-
betic mouse diabetes mellitus susceptibility genes (12, 
13) The prevalence of AAG is increased 3- to 5-fold 
in patients with type 1 diabetes mellitus (14), report-
edly reaching 5% to 10% and 2.6% to 4%, for auto-
immune atrophic gastritis and for pernicious anemia, 
respectively (7). In a study conducted at Washington 
University Diabetes Center analyzing over 1200 pa-
tients with type 1 Diabetes Mellitus, incidence and 
prevalence of concomitant autoimmune disorders in-
creased with age, and female gender strongly predicted 
the development of concomitant autoimmune disor-
ders. Aside from thyroid disease and collagen vascular 
diseases, pernicious anemia was one of the most fre-
quent autoimmune comorbidities in patients with type 
1 diabetes (15). 

Approximately 10-40% of patients with Hashi-
moto’s thyroiditis, the most frequent thyroid disease, 
have associated gastric disorders. Similarly, Hashi-
moto’s thyroiditis is present in nearly 40% of patients 
with AAG. In a recently published study analyzing 
320 patients with autoimmune atrophic gastritis, an 
associated autoimmune disorder was present in 53.4%; 
the most common concurrent disease was autoimmune 
thyroiditis, found in 116 (36.2%) patients. Interest-
ingly, authors found that serum levels of gastrin, chro-
mogranin A, as well as the presence of ECL hyperpla-
sia, correlated significantly with the coexistence of an 
autoimmune disease (16).

In a study analyzing (17) 115 patients with 
Hashimoto’s thyroiditis, enterochromafin-like cells 
were found in 11.3%; nevertheless, normal levels of 
gastrin and chromogranin were found in a fraction of 
these patients. Conversely, elevated gastrin levels with 
concomitant low vitamin B12 levels constituted the 
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most specific combined parameters associated with a 
96.1% specificity for the presence of enterochromafin-
like cells. Thus, the authors conclude that elevated 
gastrin levels have a high diagnostic accuracy for 
enterochromafin-like cell hyperplasia identification 
in patients with Hashimoto’s thyroiditis, and that the 
concomitance of low levels of Vitamin B12 are highly 
specific for the former. The authors acknowledge, how-
ever, that gastrin levels may be normal in the presence 
of enterochromafin-like cell hyperplasia, which is why 
monitoring is needed in time, and further examina-
tions may be required. 

The association between chronic AAG and au-
toimmune thyroid disease, first described in the early 
1960s, was initially termed “thyrogastric syndrome”.  
In recent times, this association has been encompassed 
in polyglandular autoimmune syndrome type IIIb, in 
which autoimmune thyroiditis is the principal disease 
(18). 

Anti-thyroid antibody titers are a frequent find-
ing in patients with pernicious anemia, and an im-
portant group of this subset of patients will go on to 
develop overt autoimmune thyroid disease. Anti-thy-
roid autoimmunity was found in 44% of patients with 
pernicious anemia in a study by Chan and coworkers 
(19); interestingly, thyroid disease was more frequent 
in females. Atrophic gastritis has been reported in 35% 
of patients with autoimmune thyroid disease, with the 
presence of pernicious anemia in 16% of patients, in 
a study by Centanni and collaborators (24), while the 
prevalence was similar (40%) in a later study by Lahner 
and coworkers (25). In a study exploring the associa-
tion between pernicious anemia and type 1 diabetes 
coexisting with autoimmune thyroid disease, Perros 
and collaborators found that 6.3% of patients were af-
fected by the three conditions at the same time, the 
risk being particularly elevated in women (8.5%) (26). 

Vitamin B12 deficiency is frequent in autoim-
mune thyroid disease, primarily represented by pa-
tients with hypothyroidism and Graves disease, with 
studies reporting rates as high as 28%-55% (20, 21). 
Importantly, symptoms of vitamin B12 deficiency may 
be poorly expressed and/or attributed to the underly-
ing thyroid disease. The presence of neurophyschiat-
ric disturbances including lethargy, weakness, motor 
alterations, memory loss and paresthesis, especially 

if persistent after adequate L-thyroxine replacement, 
warrant determination of levels of Vitamin B12.  Par-
esthesis, dysphagia and numbness are more frequently 
reported in hypothyroid patients with vitamin B12 de-
ficiency with respect to patients with normal vitamin 
levels (22).  

It is advisable to screen for Vitamin B12 deficien-
cy (with or without chronic atrophic gastritis) upon 
initial diagnosis of an autoimmune disorder, and levels 
should be assessed periodically every 3 to 5 years, in-
dependently from the stability of the primary autoim-
mune disease (23). Low levels of Vitamin B12 should 
prompt determination of serum gastrin levels; how-
ever, although performing upper endoscopy to exclude 
chronic atrophic gastritis as an examination following 
elevated levels of Vitamin B12 and gastrin is debat-
able, determination of the complete Gastropanel test 
(including pepsinogen I and II, as well as Gastrin and 
anti-H. pylori antibodies) is certainly useful to identify 
patients in whom endoscopic evaluation is warranted. 

For reasons that must still be clarified, no patient 
with celiac disease, another frequent autoimmune dis-
order, has been reported to be affected by autoimmune 
atrophic gastritis.  In a study analyzing a cohort of 107 
patients with polyglandular syndrome type 3, Hashi-
moto’s thyroiditis coexisted with only celiac disease, 
and no patient with celiac disease was affected by an-
other non-thyroid autoimmune disorder (27). 

Conclusion

In practical terms, it is advisable to screen for 
concomitant autoimmune disease in all patients with 
chronic AAG. Conversely, a high-degree of suspicion 
must be maintained to look out for atrophic gastritis 
in patients with other autoimmune diseases. Although 
the gold-standard remains histological demonstration 
of atrophy of the gastric corpus and fundus, together 
with determination of positivity for anti-parietal cell 
antibodies, the elevated sensitivity and specificity of 
serologic assessment of gastric function (Gastropanel) 
render this non-invasive test an important tool for the 
clinician to aid in the identification of patients who 
should undergo endoscopic evaluation.  
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Summary. Several possibilities in treating advanced gastric cancer exist. Radical surgery associated with 
chemotherapy represents the cornerstone. Which one is more effective among neoadjuvant, adjuvant or peri-
operative chemotherapy is still a matter of debate. Several innovative results showed the necessity to keep in-
creasingly into consideration the intraperitoneal administration of chemotherapies. Moreover, classical drugs 
and their ways of administration should be combined with the new ones to improve results. Lastly the preven-
tion of recurrence should be considered: one possibility is to administer intraperitoneal chemotherapy earlier 
in the therapeutic algorithm. (www.actabiomedica.it)
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Introduction

Several possibilities exist in treating advanced 
gastric cancer (AGC). Radical surgery associated with 
chemotherapy (CT) represents the cornerstone. Sev-
eral innovative results showed the necessity to keep 
increasingly into consideration the intraperitoneal ad-
ministration of chemotherapies (IPC). Moreover, and 
their ways of administration should be combined with 
the new ones to improve results. Lastly the prevention 
of recurrence should be considered: one possibility is to 
administer intraperitoneal chemotherapy earlier in the 
therapeutic algorithm.

The CT can be administered through different 
ways and at different time points. The present review 
aims to give a comprehensive overview of the different 
possibilities in treating AC.

Neo-adjuvant chemotherapy

The primary aim of neo-adjuvant chemotherapy 
(NACT) is to reduce the tumoral extension to poten-
tially increase the effects of a radical surgery and to 
reduce the biological potential of tumor cells with par-
ticular attention to subclinical micrometastases. One 
possible disadvantage of NACT could be to delay the 
surgical intervention.

The EORTC 40954 trial (1) showed an increased 
rate of R0 resections in NACT group, more frequent 
postoperative morbidity and positive hazard ratio in 
favor to NACT with regards to survival although not 
significantly. Few randomized studies were closed pre-
maturely with no favorable results. The FAMTX trial 
(2, 3) gave no survival differences related to NACT. 
However, several evidences exist about the value of this 
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kind of CT. A recent meta-analysis including 15 ran-
domized controlled trials (RCTs) and involving 2001 
patients showed that the NACT does not give any 
adverse effect during the perioperative period. In fact, 
it does not increase the risk of complications nor the 
post-operative mortality rate. Furthermore, the effect 
on early gastric cancer (EGC) and AGC was positive 
in term both of survival and recurrence rate (4).

Perioperative chemotherapy

Perioperative chemotherapy consists in combining 
CT before surgery and post-operative CT with inter-
val surgery. The concept at the base of this combined 
approach is to obtain the advantages of neoadjuvant 
schemes in reducing tumor size and facilitating radical 
surgery associated to the advantages offered by post-
operative drug administration. In Europe, this approach 
is diffused, and several trials have been published.

The MAGIC trial enrolled gastric or distal es-
ophagus adenocarcinoma (5). Preoperative CT im-
proved R0 resection rate; almost half of the patients 
who received preoperative treatment completed the 
postoperative CT.  Perioperative CT reduced the risk 
of relapse and improved median overall survival.

The ACCORD07 RCT enrolled patients with 
gastro and gastro-esophageal junction cancer (6). Peri-
operative CT resulted in higher rates of R0 resection, in 
reduction of the risk of relapse and of the risk of death. 

A Cochrane single patient data meta-analysis on 
the perioperative CT in resectable gastric adenocarci-
noma (7) included 14 RCTs. The cumulative analysis 
showed an increase in overall survival (OS), R0 resec-
tion and longer disease-free survival (DFS) with no 
differences in term of mortality and morbidity. Ad-
vantages of the perioperative scheme were more pro-
nounced in gastro-esophageal junction cancers. When 
radiotherapy was added, a better OS was obtained. The 
best effect was found in younger patients, whereas no 
survival benefit was demonstrated for elderly patients.

Another British study (8) demonstrated a con-
siderable gain in DFS in neoadjuvant and adjuvant 
treatment in comparison with those who didn’t receive 
postoperative CT. OS was not significantly different. 

A recent meta-analysis of RCT, involving 1240 
patients comparing prognosis and safety between 

perioperative CT and adjuvant chemotherapy (ACT), 
showed an improved survival for patients treated with 
perioperative CT. In addition, combination CT result-
ed in better survival compared to monotherapy in the 
NACT regimens (9).

Adjuvant chemotherapy 

ACT is the most applied scheme throughout the 
world. Many colleagues from surgical and oncologi-
cal department prefer to face cancer primarily with the 
surgical intervention, as surgery is universally consid-
ered the main curative option in gastric cancer.

The single patient data meta-analysis by the GAS-
TRIC group (10) analyzed 17 RCTs (3838 patients). 
Results showed as ACT improved 5-years survival with 
similar DFS. No differences were found regarding the 
several fluoropyrimidine based drug regimens applied 
(i.e. mono-, poly-chemotherapy). Further studies, the 
ACTSGC study (11) and the CLASSIC study (12), 
(13), confirmed the results.

A recent RCT did not find a significant survival 
benefit to be associated with ACT with fluoropyri-
midines in patients with stage IB-IIIA gastric cancer. 
However, patients with stage II disease and those re-
ceiving uracil-tegafur treatment in the adjuvant group 
showed significantly better prognosis than those in the 
surgery-alone group (14).

S-1 is an orally active combination of tegafur, a 
prodrug that is converted by cells to fluorouracil, gime-
racil, which inhibits dihydropyrimidine dehydroge-
nase, and oteracil, which inhibits the phosphorylation 
of fluorouracil in the gastrointestinal tract, thereby re-
ducing the toxic gastrointestinal effects of fluorouracil 
(15). In Japan ACT using S-1 has become a standard 
treatment in patients treated by curative gastrectomy 
for stage II or stage III gastric cancer on the basis of 
results from a randomized phase III study comparing 
surgery plus adjuvant S-1 with surgery alone (ACTS-
GC trial) (16, 17). 

New agents 

Tumor biology and the cellular and molecular 
mechanisms of malignant proliferation have been stud-
ied deeply, leading to the comprehension of part of their 
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pathways.  This permitted to develop targeted therapies 
against specific mechanisms. Target therapies permit-
ted to decrease toxicity of traditional chemotherapy 
agents and improve survival. In gastric cancer HER-
2/neu (ERBB2) has demonstrated to be the principal 
molecular target where monoclonal antibodies have 
showed their efficacy. HER2 is over-expressed in 10-
40% of gastric cancer. Data from a few meta-analyses 
defined the prognostic role of HER2 over-expression 
in gastric cancer. However contrasting results have 
been published (18-22) depending from the diagnos-
tic technique. Trastuzumab (Herceptin®, Genentech) 
demonstrated its efficacy against HER2. The ToGA 
trial (23) reported a reduced relative risk of death by the 
addiction to the traditional CT scheme of the mono-
clonal antibody. This result was even more evident in 
the HER2-enriched population, with 3+ or 2+ immu-
nohistochemistry and FISH-positive. Several countries 
routinely use this drug as standard treatment in AGC. 

Lapatinib is another tyrosinkynase inhibitor 
against Epithelial Grow Factor Receptor (EGFR), 
usually applied in the treatment of breast cancer. The 
phase II trials that tested it for AGC showed no in-
crease in OS (24, 25).

EGFR over-expression in gastric cancer is hap-
pens in 30-50% of cases (25, 26) and tests of new drugs 
against this agent have been done only in metastatic or 
inoperable cancers. Cetuximab (Erbitux®) and Panitu-
mumab (Vectibix, Amgen) usage brought discordant 
results but it seems to slightly improve the progres-
sion free survival in AGC (26, 27). Several trials are 
needed to estimate the real benefit and the eventual 
translation in operable gastric cancer in perioperative 
settings. Other molecules have demonstrated their in-
effectiveness in gastric cancer (Gefitinib (Iressa®, As-
traZeneca Pharmaceuticals) and Erlotinib (Tarceva®, 
Roche-Genetech) (26).

The role of angiogenesis in tumoral growth and 
survival and metastatic diffusion are well known 
pathogenetic factors. For this reason vascular endothe-
lial growth factor (VEGF) and its receptors (VEG-
FR-1 and VEGFR-2) are main molecular targets of 
some novel drugs. Bevacizumab, a monoclonal anti-
body against VEGF, was at the beginning applied in 
colorectal, lung, ovarian, and renal cell cancers. Two 
randomized phase III trial, the AVAGAST and the 

AVATAR trials studied its application in advanced 
gastric cancer (28, 29). Bevacizumab insertion in treat-
ment algorithm of AGC showed no difference in over-
all survival but improved progression free survival and 
overall response rate. 

Intra-peritoneal chemotherapy 

Gastric cancer cells diffuse mainly through lym-
phatic flow and via cell seeding after serosa invasion. 
The 53-60% of patients affected by AGC present peri-
toneal carcinosis (PC) (stage III-IV), and the 40% he-
patic metastases (30) (31). Moreover, the main cause 
of death is PC, despite R0 resections associated to sys-
temic CT and/or radiotherapy (30, 32-34). 

A meta-analysis (32) evaluated the effect of intra-
peritoneal chemotherapy (IPC) associated to cytore-
ductive surgery (CRS) compared with surgery alone, 
in patients with AGC with or without peritoneal, 
nodal and distant metastasis. This analysis of 20 RCTs 
(2145 patients) reported an increase in morbidity rate 
in the IPC group, but also an improvement in OS, in 
overall recurrence rate, in hematogenous metastasis 
rate and in peritoneal recurrence rate in the IPC group. 
No statistically significant difference in lymph nodal 
recurrence rate was found. 

Another meta-analysis (33) reported the effects of 
IPC and R0 resections on patients with AGC without 
PC compared with surgery alone. 16 RCTs (1906 pts.) 
were included. An increase in survival rate at 1, 2, 3, 5, 
9 years and a significant reduction in recurrence rate 
after 2, 3, 5 years were reported in IPC group. No in-
crease in anastomotic leakage, ileus, bowel perforation, 
myelosuppression, gastrointestinal reaction and hepat-
ic failure were associated to IPC, only an increased the 
incidence of abdominal pain.

Lastly, another meta-analysis (35) reported an 
increased OS in IPC group particularly compared to 
surgery alone in patients with serosal invasion with no 
macroscopic spread of disease.

From these data results the feasibility of prophy-
lactic IPC associated to neoadjuvant chemotherapy 
in order to increase the DFS and OS in patients with 
AGC without PC.

IPC was considered also in a neoadjuvant setting. 
In 2012 Yonemura et al. (36) (37) proposed a new 
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therapeutic approach called “bidirectional chemother-
apy” which consisted in a neoadjuvant intraperitoneal 
and systemic chemotherapy (NIPS) that can act on 
PC from the inside of peritoneum and from the sub-
peritoneal blood vessels. He proposed a drug regimen 
with oral S-1, i.v. taxotere and cisplatinum and intra-
peritoneal cisplatinum and docetaxel with good result 
in terms of CC-0 achievement during surgery, DFS 
and OS. 

The role of intra-peritoneal cytology 

The finding of free intraperitoneal tumor cells 
(FITC) has a fundamental importance in defining the 
prognosis of patients with AGC (38-40). Positive cy-
tology is described in 11 to 27% of patients with gas-
tric cancer (41).

When gastric serosa is involved, PC could be 
considered practically unavoidable (32). In case of free 
peritoneal tumor cells in abdominal cavity the natu-
ral evolution in PC occur in 80% of cases, with a dis-
tant survival near to 0% (42). PC was considered the 
more important prognostic factor (more than T or N) 
for advanced disease, early recurrence, and decreased 
disease-specific survival following curative resection in 
patients with AGC (38). In the AJCC-NCCN TNM 
classification, the positive cytology at the staging lapa-
roscopy is considered as M1 disease (43-45). 

The main criticism of peritoneal washing cytol-
ogy remains its low sensitivity (14-70% reported in 
the literature, but these rates are in heterogeneous co-
hort of patients and stage of disease) (39). To improve 
sensitivity, Homma et al. (40) suggested to perform 
the washing in multiple cavities (in the right and left 
subphrenic space, inside the omental bursa, and in the 
Douglas pouch), and not only in the Douglas pouch 
(41). Furthermore, with the introduction of new mo-
lecular techniques, some studies directly compared 
cytology by Papanicolaou staining with molecular de-
tection by PCR. Detection methods using PCR offer 
considerably higher sensitivity and a marginally lower 
specificity (46). 

A meta-analysis including 12883 patients re-
vealed FITC to be associated with poor overall surviv-
al poor peritoneal recurrence free survival, regardless 
of the detection method (47).

Then FITC represents an “in fieri ” PC, practically 
comparing patients with FITC to those with PC in 
terms of survival.  A meta-analysis focusing on the effect 
of IPC on patients with AGC with FITC and without 
macroscopic PC showed that 2- and 5-years survival 
was increased by IPC (RR=1.62, RR=3.10). Two- and 
5-years survival was further increased by IPC associ-
ated with peritoneal lavage (PL) (RR=2.33, RR=6.19). 
Furthermore, peritoneal recurrence was reduced by 
IPC (OR=0.45) and by IPC with PL (OR=0.13) (48).

Conclusions

Gastric cancer is an aggressive disease with a high 
risk of peritoneal dissemination even at early stages. The 
surgical therapy of gastric cancer should be based on 
radical surgery aiming to eradicate all the macroscopic 
disease and perform adequate lymphadenectomy. As the 
peritoneal dissemination of gastric cancer is the main 
cause of long-term failure of the treatment, a perito-
neal fluid cytology should always be done. However, the 
uncertainty of its results suggests preventing peritoneal 
dissemination and subsequent carcinosis with an early 
use of the intraperitoneal CT. Moreover, the use of peri-
operative and bidirectional CT should be considered. 
AGC with invasion of serosa and/or positive cytology 
at stadiation laparoscopy should be treated in experi-
enced centers in order to introduce the use of “prophy-
lactic IPC” even in absence of macroscopic peritoneal 
dissemination associated to perioperative CT regimen.
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Summary. Gastric cancer is a common disease with high mortality. The definition of advanced gastric cancer 
is still debated. Radical surgery associated to appropriate systemic and intra-abdominal chemotherapy is the 
gold standard treatment. In presence of peritoneal carcinosis, reaching a complete cytoreduction is the key 
to achieve long-term survival. Adequate lymphadenectomy is also fundamental. Conversion therapy could 
be applied to selected IV stage patients. No definitive evidences exist regarding the oncological and surgical 
superiority of mini-invasive approaches over the classical open techniques. (www.actabiomedica.it)
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Introduction

Gastric cancer (GC) is the fifth cause of cancer 
death in the world. Some differences exist according 
to the geographic area. Eastern countries have a bet-
ter prognosis in the treatment of these patients when 
compared to western. In Japan the survival for resect-
able GC is almost 70% (1), while in Europe and US 
the 5-year survival is almost 25% in advanced gastric 
cancer (AC) (2-6).

The TNM classification of the American Joint 
Committee on Cancer (AJCC) and Union for Inter-
national Cancer Control (UICC) is widely used, even 
if with some criticisms (7-9). 

However, precise definition of AC is still matter 
of debate. Some authors defined as AC the T3 and T4 
cancers. As a counterpart, the vast majority considers 
advanced those tumors infiltrating beyond the submu-
cosal layer that are not-early and not-metastatic even 
with N0 staging. Practically, AC could be considered 
the T2-T4b/N0-N3b/M0 according to the AJCC/

UICC TNM classification. In addition the proposal of 
esophagogastric junction cancers classification to re-
place the Siewert one raised many concerns. Recently 
the new TNM 8th classification of neoplastic diseases 
redefined the classification of the gastric and gastro-
esophageal junction cancers (GEJC) and formally in-
cluded the GEJC among the gastric cancers (10). A 
meta-analysis confirmed the same biological behavior 
of the GEJC and the AC. The main difference is the 
anatomical diffusion due to the localization, to the dif-
ferent anatomy of the two regions and the consequent 
lymphatic drainage (11).

Extension of gastric resection

Radical surgery including adequate resection and 
lymphadenectomy is the only curative treatment either 
for early stage either for advanced but non-metastatic 
disease. Lymphadenectomy could be considered ad-
equate with the retrieval of at least 16 lymph nodes 
(12).
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The recommended oncologically correct proximal 
margins are: at least 3 cm for T2 or higher degree tu-
mors with “expansive growth pattern” and at least 5 cm 
in “infiltrative growth pattern” diseases. The concept of 
adequacy of surgical resection has been defined as total 
gastrectomy for large tumors or for tumors of the lesser 
curve and in general in all those situations in which 
resection margins cannot be respected.  

Lymphadenectomy

Besides the penetration of the serosa, the prin-
cipal factors strongly related with prognosis are the 
lymph node (LN) involvement (13) and the clearance 
of lymph nodes (14-16).   

As a matter of fact lymphadenectomy is important 
in staging and in increasing the long-term survival (5, 
13). Eastern and western countries use different stand-
ard to regulate the extension of the lymphadenectomy. 
In “standard lymphadenectomy” (D1) almost 15-18 
lymph nodes (LN) must be removed to have a proper 
staging. In “extended lymphadenectomy” (over-D1) 
the number of LD to remove is 31-35 to have a bet-
ter staging of the N3 (according to the TNM) and to 
increase survival (17-20). In D2 lymphadenectomy 
at least 27 LN should be retrieved for optimal results 
(19). In Europe, the state-of-the-art in curative-intent 
surgery for AC is gastrectomy, D2 lymphadenectomy 
and omentectomy (5, 13, 15, 21-23).

Extent of lymphadenectomies

•  D1 lymphadenectomy includes the peri-gastric 
stations (from station 1 to 7) (5, 24). When fac-
ing esophageal-gastric junction tumors also the 
infradiaphragmatic, paraesophageal and supra-
diaphragmatic LN stations (19, 20, 110 and 111 
LN stations) should be resected for D1 lym-
phadenectomy (5). 

•  “D1 plus” lymphadenectomy consists in the resec-
tion of the stations 8a, 9, and 11p too (25).

•  D2 lymphadenectomy consists in the D1 resection 
associated to stations 10, 11d, and 12a (5, 25).  

•  D3 lymphadenectomy includes also the posterior 
(12p, 13, 14v) and para-aortic station (26).

•  Super-extender D3 lymphadenectomy includes 

splenectomy or distal pancreatectomy associated 
to D2 lymphadenectomy.

At least 16 LN should be retrieved for accurate 
pathologic evaluation. Some data suggested no in-
crease in accuracy of pN staging with an increase of 
LN retrieval (27).

D1 vs D2 vs D3 lymphadenectomy

In T1a tumor not suitable for endoscopic resec-
tion and for differentiated and ≤1.5 cm cT1bN0 lesions 
D1 lymphadenectomy is indicated (25). A “D1 plus” lym-
phadenectomy has been reported as an alternative of D2 
in high-risk cT1N0. D2 lymphadenectomy is indicated 
for potentially curable T2–T4 tumors, as well cT1N + 
tumors (25). Two randomized controlled trials (RCTs) 
(18, 28, 29) reported a superiority of the D1 compared 
with D2 lymphadenectomy. However, no other studies 
confirmed these results (22, 23, 30). The Italian Gas-
tric Cancer Study Group (GIRCG) showed that D2 
dissection without splenectomy and pancreatic resec-
tion is feasible and safe with similar results to D1 (22). 
Some data from a randomized trial (18, 31) showed 
an increased survival rate in patients who underwent 
D2 vs. D1, where gastric-cancer-related death and a 
regional recurrence were higher in D1. Another RCT 
(25) comparing the difference between D1 plus and 
D2 showed higher LN removal in D2 lymphadenec-
tomy, no differences in LN ratio, no significant differ-
ences in median recurrence rate. 

D3 lymphadenectomy is supposed to provide a bet-
ter local control of disease in advanced gastric tumors 
with mixed-diffuse histotype (32). As in upper third 
GC 29% of para-aortic LN are involved compared to 
the 7% of middle and lower third GC (p<0.001), the 
inclusion of para-aortic LN stations (16a, 16b) is im-
portant in upper third tumors, in larger tumors, or in 
tumor with station 7 involvement (33, 34). No benefit 
in survival rate is related to routine extended lymphad-
enectomy and removal of para-aortic LN (35, 36).

Super-extender D3 lymphadenectomy is strongly 
not recommended and is in the most of cases not nec-
essary (13, 16, 37-39). Even in scenarios of higher risk 
for splenic hilum node involvement, i.e., with proximal 
and mid greater curvature primaries, spleen-preserving 
hilum lymphadenectomy can be performed with satis-
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factory results (40). Splenectomy and pancreatectomy 
might be considered beneficial only in case the pri-
mary tumor or the LN metastasis involve these organs 
(16, 39).

The evaluation of the possible role of an extended 
lymphadenectomy in reducing the risk of a local re-
currence has been reported in several studies (32, 34, 
41-43). 

Patients who underwent a D2 with para-aortic 
LN dissection (PAND) presented better outcome in 
terms of mortality and morbidity, compared to the 
only D2 have been reported (21). However, another 
study (34) reported that D2 with PAND has no im-
proving in survival or recurrence rate in T2-subserosa, 
T3, T4 stages with similar perioperative mortality and 
an increase in morbidity  for the D2 PAND group. 

Wu et al. found in a RCT (41) evaluating D1 vs. 
D3 that morbidity rate was higher in D3 and overall 
survival was significantly higher and regional recur-
rence rate lower in D3 (35). De Manzoni reported a 
higher recurrence rate in D3 group in case of intestinal 
pattern then in mixed/diffuse pattern with a similar 
mortality thus emphasizing the necessity to tailor lym-
phadenectomy to the histology (32).

Cytoreductive surgery

In the event of local or diffuse peritoneal carcino-
sis (PC) the best approach combines systemic chemo-
therapy, radical surgery and intra-peritoneal chemo-
therapy (IPC). This multimodal treatment radically 
changed the outcomes (44-48).  

Differently from ovarian cancer as well as for 
other diseases (49, 50) in GC with PC, cytoreductive 
surgery (CRS) alone is not accompanied by survival 
benefits. As showed by Yamamura et al. CRS alone 
cannot be effective in treating PC because of invisible 
cancer cells remain even after surgical procedure. As a 
counterpart, CRS plus peri-operative chemotherapy is 
feasible and safe with a significant increase in survival 
rate in GC with PC (51-54). Furthermore, a meta-
analysis clearly showed a survival benefit in patients 
affected by advanced GC, with or without PC, treated 
with IPC (44). An independent favourable prognostic 
factor during CRS if associated to IPC is the com-
pleteness of cytoreduction (52, 55-57). A recent meta-

analysis reported an increase in 1, 2, 3, and 5-years sur-
vival rate in CC-0/CC-1 cytoreduction (58) and CC-0 
showed better outcomes than CC-1 with an increased 
survival at 1 and 3 years. The Peritoneal Cancer Index 
(PCI) evaluation is mandatory in selecting patients 
for CRS+IPC treatment. Yonemura et al. showed that 
it was possible to obtain a complete cytoreduction in 
91% of cases in presence of a PCI≤6 but only in 42% 
with a PCI≥7. Moreover, the survival rate in PCI score 
≤6 was significantly better than in PCI score ≥7 (45). 
Survival rates at different time points change signifi-
cantly above and below a PCI of 12 with a progressive 
decrease for higher PCI scores (57, 59-61.

Surgery for IV stage gastric cancer

Chemotherapy remains the main therapeutic ap-
proach for stage IV GC and surgery is usually con-
fined to a palliative resection or by-pass operation to 
relieve symptoms. However, the median survival time 
of this cohort of patients remains to be around 13-
16 months (62). Furthermore, the REGATTA trial 
demonstrated that the initial removal of the primary 
tumor in stage IV GC could be beneficial just in case 
of only one affected organ other than the site of pri-
mary tumor (63).

Stage IV GC patients are heterogeneous and 
could be divided into four categories (62) (64):

-  Category 1:  absence of macroscopic PC and po-
tentially resectable metastases

-  Category 2: absence of macroscopic PC and 
marginally resectable metastases

-  Category 3: presence of macroscopic PC with-
out other distant metastases

-  Category 4: presence of macroscopic PC and 
other organ metastases.

According to recent studies, patients in category 
1 could be eligible for neoadjuvant chemotherapy and 
subsequent gastrectomy plus metastasectomy. For the 
other categories, much attention is being paid to con-
version therapy. It is defined as a surgical treatment 
aiming at an R0 resection after chemotherapy for tu-
mors that were originally unresectable for technical or 
oncological reasons (64). In a study on 259 patients 
with IV stage GC, planned resection after neoadjuvant 
chemotherapy was performed in 7 patients and con-
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version surgery in 77. Although only 51,2% of patients 
underwent R0 resection, median survival time was 
41.3 months, that is much longer than that reported 
from the first-line chemotherapy trials (62). Metas-
tasectomy along with resection of the primary tumor 
might be feasible for this population, once the metas-
tases have responded well to the chemotherapy. Some 
authors recommend the surgical treatment of hepatic 
metastases from gastric cancer to be taken into consid-
eration after careful evaluation of each single case, as 
only a radical approach with curative intent is worthy 
(65).  

Mini-invasive surgical approach

Although studies about mini-invasive surgical 
approach mixed AC and early gastric cancer patients 
exist, no dedicated studies to AC were conducted. Re-
sults however suggest the possibility to apply the mini-
invasive approach to AC without PC.

Laparoscopic surgery

In early gastric cancer laparoscopic resections 
associated to D1 lymphadenectomy obtained better 
results than open technique in terms of postopera-
tive pain, time to return to normal bowel function and 
resumption of oral feeding, time to recovery, length of 
hospital stay, cosmetic results and financial outcome 
(66-69). Morbidity and mortality rates in laparoscopy 
are not statistically different to open resections (29) 
(22, 70). The role of laparoscopy in D2 or higher for 
lymphadenectomy is still matter of debate. According 
to some authors, laparoscopy reduces the accuracy in 
dissecting lymph nodes, especially from high risk nod-
al stations. Wang et al. in a meta-analysis including 17 
trials (2313 patients) comparing laparoscopic and open 
total gastrectomy (71) demonstrated a longer operative 
time, earlier hospital discharge,  earlier passage of fla-
tus, quicker resumption of oral intake, fewer analgesic 
uses, and reduced postoperative morbidity in laparo-
scopic approach. No difference was found in terms of 
hospital mortality, resected lymph nodes, proximal re-
section margin and 5-year overall and disease-free sur-
vival. Another meta-analysis of 15 non-randomized 
trails substantially confirmed the outcomes (72).

Robotic surgery

No sufficient data exist about feasibility, safety and 
eventual advantages of robotic gastrectomy compared 
to open or laparoscopic gastrectomy in early gastric 
cancer neither in AC. No reports exist about the use 
of robotic gastrectomy in patients with AC and PC.

Liao et al. published a meta-analysis of 4 stud-
ies (5780 patients) comparing robotic and open gas-
trectomy. Longer operation time, lower blood loss and 
shorter hospital stay were associated to robotic gas-
trectomy. Overall morbidity and number of resected 
lymph nodes were not different (73). 

Conclusions

Therapeutic approach of AC is based on radical 
surgery with adequate lymphadenectomy, associated to 
appropriate systemic and intra-abdominal chemother-
apy. In presence of PC reaching a complete removal 
of visible disease is even more important. In stage IV 
GC conversion therapy could be considered in selected 
patients with good response to chemotherapy. No de-
finitive evidences exist regarding the oncological and 
surgical superiority of the mini-invasive approach over 
the classical open technique.
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Summary. Percutaneous endoscopic gastrostomy (PEG) has become a mainstay in providing enteral access 
for patients with obstructive head, neck and esophageal tumors. Tumor cell implantation is a rare complica-
tion in patients with aerodigestive cancers, who have undergone PEG tube placement. The objective of this 
review is to determine the incidence and contributing risk factors leading to the implantation of metastases 
into the abdominal wall following PEG placement. A comprehensive review of the literature in PUBMED 
(2008-2018) was performed.  The literature search revealed reports of more than 50 cases of abdominal wall 
metastases after PEG placement. As most of these studies were case reports, the exact rate of metastasis re-
mains unknown. Generally pharyngoesophageal location of primary cancer (100%), squamous cell histology 
(98%), poorly differentiated tumor cells (92%), advanced pathological stage (97%), and large primary cancer 
size were identified as strong risk factors for the development of stomal metastasis. Abdominal wall metasta-
ses following PEG placement are a rare but serious complication in patients with head and neck malignancy.  
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Background

Patients with cancer are at high risk of malnu-
trition because both the disease and its treatments 
threaten the nutritional status. It is estimated that the 
deaths of 10 e 20% of patients with cancer can be at-
tributed to malnutrition rather than to the malignancy 
itself (1, 2).

The prevalence of malnutrition in patients with 
cancer has been reported to range from about 20% to 
more than 70% in worldwide studies, with differences 
related to patient age, cancer type, and cancer stage. 
Patients with gastrointestinal tract, head and neck 
(HNC), and liver and lung cancers are at high risk for 
malnutrition (3-6).

It is estimated that approximately 50% of patients 
with HNC will require alternative means of nutrition 

support due to dysphagia resulting from obstructing 
tumors, tumor compression (arising from thyroid and 
tracheal cancers) within the pharyngeal region, and/or 
the effects of concurrent chemoradiation therapy (7). 
Symptoms of disease and/or treatment, such as vomit-
ing, mucositis, xerostomia, dysphagia, and odynopha-
gia, contribute to inadequate oral intake of nutrition 
and hydration, leading to weight loss, nutrition defi-
ciencies, and dehydration. To effectively treat the pa-
tient, nutritional support is essential in stabilizing and 
restoring weight status, correcting nutrition deficien-
cies, and maintaining adequate hydration. The deci-
sion to place an enteral feeding tube prophylactically 
can vary based on different protocols and guidelines of 
treatment. If short term, temporary nutrition support 
is needed (defined as 4-6 weeks) a nasogastric tube 
(NGT) can be placed (8). PEG has superseded NGT 
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placement and surgical gastrostomy as the commonest 
method of providing long term enteral feeding (9).

It allows long-term tube feeding, when oral feed-
ing is not possible, or when extra feeding is necessary 
(10). PEG placement involves an upper gastrointesti-
nal endoscopy, usually under conscious sedation and 
with the use of local anesthesia at the gastrostomy site. 
Since its introduction in the 1980s, PEG has been as-
sociated with superior outcomes with respect to com-
plication and mortality rates compared with surgical 
gastrostomy (11). Although PEG tube placement is 
common and well-tolerated, it is not completely be-
nign. Complication of PEG tube placement include 
local infection, hemorrhage, tube dislodgement which 
can lead to peritonitis, bowel perforation, and aspira-
tion pneumonia (12). However, specific to head and 
neck malignancy metastatic “seeding” of the abdominal 
wall following PEG placement has been documented 
in case reports and small retrospective analyses.

PEG insertion techniques

There are 3 methods of PEG placement: Gauder-
er-Ponsky pull, Sachs-Vine push, and the Russell push 
method, which can be placed in interventional radiol-
ogy, endoscopic suite, or at the bedside (13). 

The Gauderer-Ponsky pull method was first de-
scribed in 1980 (14). The gastrostomy tube is placed 
via complete esophagogastroduodenoscopy (EGD). 
During EGD, the stomach is filled with air, which 
pushes the stomach wall up toward the abdominal 
wall. The light at the tip of the endoscope is turned 
upward, allowing the transillumination of the abdomi-
nal wall. A needle or catheter is placed through the 
abdominal wall into the stomach. After a small in-
cision is made in the abdominal and gastric walls, a 
guidewire is passed through the needle/catheter site 
and is captured with a polypectomy snare. The endo-
scope, snare, and guidewire are pulled out through the 
stomach, up the esophagus, and out the mouth, and 
the gastrostomy tube is attached to the guidewire. The 
guidewire is pulled out of the abdominal wall, pulling 
the gastrostomy tube from the mouth, down the es-
ophagus and stomach, and out through the abdominal 
incision (15). This technique requires 2 passages of the 

endoscope through the oral cavity and 1 passage of the 
PEG through the oral cavity. 

The Sachs-Vine push method, which was first 
described in 1983, is similar to the Gauderer- Ponsky 
pull method, except for use of the guidewire (16). In 
the push method, the PEG is a long, semirigid, tapered 
tube with a dilator attached to the proximal end. The 
dilator is inserted over a guidewire and advanced into 
the mouth, down the esophagus, into the stomach, and 
out the abdominal wall through the incision site.

 

This 
technique also requires 2 passes of the endoscope and 
passage of the PEG through the oral cavity. 

The Russell push PEG, which requires only 1 pass 
of the endoscope, was first described in 1984. With 
this PEG placement method, the stomach is filled 
with air and a needle is placed in the stomach as in 
the Gauderer-Ponsky method. A 16 French peel-away 
introducer sheath and dilator is pushed over the guide-
wire into the stomach and abdominal wall. The dila-
tor and guidewire are removed, leaving the introducer 
sheath in place. A 14 French balloon tip Foley catheter 
is placed into the introducer sheath, and the catheter 
balloon is inflated and pulled up against the abdominal 
wall, bringing the stomach wall into position with the 
abdominal wall (16). 

The advantage of this method is the need of only 
one passage of the endoscope into the oral cavity and 
no passage of the PEG through the oral cavity. The 
disadvantage is that the PEG tube itself is generally 
smaller, such as 14 French rather than the standard 
PEG of 20-24 French.

The phenomenon of cancer metastasis to PEG 
stoma, although rare, is becoming increasingly re-
ported. The purpose of our review is to examine the 
incidence and the contributing risk factors leading 
to metastasis to the abdominal wall following PEG 
placement in patients with upper aerodigestive cancer. 

Methods

A comprehensive review of the literature in PUB-
MED database using Mesh terms ‘’percutaneous en-
doscopic gastrostomy’’, ‘’tumor’’, ‘’metastasis’’, “abdom-
inal wall” was performed. Medline, Scopus, PubMed 
publisher and Google Scholar were searched as well.  
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The research was restricted to the period of publica-
tion between 2008 and 2018. Only full text papers in 
English were included.

Results

During the past 2 decades, there have been in-
creasing reports describing tumor seeding at the PEG 
exit site, which have caused controversy relating to 
the technique used in PEG insertion. The first case of 
spread of a cancer to a gastrostomy site was reported in 
1977 by Alagaratnam and Ong (17), and the first report 
of a gastric and abdominal wall metastasis secondary 
to PEG placement specifically in a patient with head 
and neck squamous cell cancer was described in 1989 
by Preyer (18). The literature search revealed reports of 
more than 50 cases of abdominal wall metastases after 
PEG placement. As most of these were case reports, 
the exact rate of metastasis remains unknown. An arti-
cle by Thakore et al cites that Antler et al. reported that 
autopsy findings may be as high as 9% (19). However 
the reported frequency of stomal metastases for laryn-
go-esophageal cancer ranges from 0.5 to 1% (20).

Cruz et al. evaluated the incidence of abdominal 
wall metastases following PEG placement in 304 pa-
tients with head and neck cancer, of whom 218 had 
active disease and a viable tumor in the oropharynx or 
hypopharynx when PEG was placed. Metastases were 
proven in 2/218 (0,92%). However, abdominal wall 
metastasis was defined as macroscopic evidence of tu-
mor masses on clinical examination or endoscopy (21).

Ellrichmann et al conducted a study of 50 pa-
tients with PEG placement (22). Brush cytology from 
the PEG tubing and incision site was taken immedi-
ately after PEG placement and repeated 3–6 months 
post procedure. Forty patients underwent the pull 
method, and 10 underwent direct introducer tech-
nique. In 22.5% of patients, malignant cell transfer to 
the abdominal incision site was demonstrated, and ab-
dominal wall metastases were present in 9.4% after 3-6 
months; however, at follow-up, none of the patients 
had macroscopically visible tumor masses. Of the di-
rect introducer group, 9 patients completed the 3 to 
6-month follow-up. No malignant cells were found on 
brush cytology.

These studies suggest that the risk of malignant 
cell translocation due to PEG placement seems to be 
underestimated.

Generally pharyngoesophageal location of pri-
mary cancer (100%), squamous cell histology (98%), 
poorly differentiated tumor cells (92%), advanced 
pathological stage (97%), and large primary cancer size 
were identified as strong risk factors for the develop-
ment of stomal metastasis (22). Moreover, the 64% of 
patients diagnosed with PEG site disease either had 
simultaneous or subsequent locoregional or distant 
metastatic disease, which may be indicative of aggres-
sive tumor biology and poor overall tumor character-
istics (23).

These results suggest that in patients having these 
risk factors for malignant tumor cell seeding, an al-
ternative route for PEG placement should be used to 
avoid direct contact of the PEG tube or secure plate 
with superficial tumor cells.

There have been numerous theories of the patho-
genesis of tumor spread to the gastrostomy site, which 
include direct surgical inoculation of tumor cells at 
time of tube placement, tumor desquamation into 
the alimentary tract with seeding of the PEG site af-
ter tube placement, and hematogenous dissemination 
with preference of circulating tumor cells to the trau-
matized tissue of the PEG tube site. Both open and 
laparoscopic-assisted gastrostomy tube insertion do 
have the benefit of the utilization of separate surgi-
cal instruments and no cross-contamination with the 
tumor. However, open gastrostomy and laparoscopic 
gastrostomy tube placement were both associated with 
longer insertion times, increased costs, and higher 
rates of major complications and morbidity compared 
to PEG, such as respiratory failure and gastrostomy 
site hemorrhage (24, 25).

Pickhardt et al. have discussed the advantages of 
percutaneous radiologic gastrostomy placement, in 
which direct contact of the tube with the primary tu-
mor is avoided (26).

In this prospective, open, randomized study on 
long-term PEG-related adverse events in a large co-
hort of patients with epithelial tumors of the upper 
gastrointestinal tract (27) demonstrated that the di-
rect puncture device is associated with a higher rate of 
short-term PEG-related adverse events in comparison 
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with the traditional pull technique. None of the pa-
tients in this study developed a PEG metastasis. Case 
reports show that PEG insertion using this technique 
does not eliminate the risk of direct tumor seeding (28, 
29).

Conclusions

Abdominal wall metastases following PEG place-
ment are a rare but serious complication in patients 
with head and neck and esophageal malignancy. This 
risk is particularly high in older patients and those with 
higher tumor stages and the occurrence of abdominal 
wall metastases following PEG indicates poor prog-
nosis. While surgical technique may play a role, factors 
such as tumor biology may be a significant cause in 
PEG site metastasis formation, which is irrespective 
of the technique used. A possible opinion would be to 
include chemotherapy or chemo-radiotherapy prior to 
PEG placement in patient with an intention to cure. 
Larger studies are necessary to confirm the best ap-
proach.
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