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ABSTRACT

Background and aim: Biliary tract and pancreatic cancers are associated with poor prognosis due to rapid dis-
ease progression and frequent complications, including malignant biliary and duodenal obstruction. This study
aimed to assess the nutritional status of patients presenting with simultaneous biliary and duodenal stenosis and
to evaluate its impact on their overall condition and quality of life.

Methods: A retrospective study was conducted among 200 patients hospitalized at Ibn Sina University Hospital,
Rabat, for malignant obstruction. Of these, 110 patients had isolated biliary stenosis (Group 1), while 90 had com-
bined biliary and duodenal stenosis (Group 2). Clinical, anthropometric (weight, height, BMI), and biological pa-
rameters (albumin, bilirubin, CRP), as well as vomiting frequency and Nutritional Risk Index (NRI), were recorded.
Data were analyzed using SPSS, with p < 0.05 considered statistically significant.

Results: The study population included 54.5% men and 45.5% women, with a mean age of 56.7 years. Compared
with Group 1, patients in Group 2 had significantly lower weight (47.4 + 5.4 kg vs 57.4 + 9.3 kg, p < 0.001), BMI
(15.9 = 2.0 vs 20.0 + 3.3 kg/m?), and serum albumin (26.1 g/L vs 29.3 g/L). Higher bilirubin and CRP levels were
also observed in Group 2. Severe malnutrition was present in 100% of Group 2 versus 76.3% of Group 1. Daily
vomiting occurred in 84.4% and 16.3% of cases, respectively (p < 0.001).

Conclusions: Double malignant obstruction has a profound negative impact on nutritional status and quality of
life. Early nutritional assessment, timely intervention, and a coordinated multidisciplinary palliative approach are
essential to improve clinical outcomes in this particularly vulnerable patient population.
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Introduction

Biliary and pancreatic neoplasia have an extremely
poor prognosis, even when diagnosed at an early stage.
Indeed, at initial presentation, 50% of patients already
have liver or other distant metastases, and over 80%
have locally advanced tumours (1). Patients with ma-
lignant obstructive jaundice and duodenal obstruction
are in a poor condition or the tumor has already invaded
the surrounding tissue or organs, thus tumor excision
is no longer possible (2,3). These obstructive tumors
translate to symptoms including severe obstructive
jaundice, dark urine, itching, severe nausea, vomit-
ing, intolerance to oral food and abdominal pain (4),
all of which clearly alter the nutritional status of these
patients and lead to progressive deterioration in qual-
ity of life and limited life expectancy.

Improving nutritional status in patients with ma-
lignant obstructive jaundice and duodenal obstruction
requires a multidisciplinary approach that includes
relieving obstructions via biliary drainage or duodenal
stenting (5) and providing tailored nutritional support
through enteral or parenteral nutrition, along with en-
zyme and micronutrient supplementation (6,7) Regu-
lar monitoring using validated tools like the CONUT
score and Nutritional Risk Index helps guide interven-
tions and predict outcomes (8).

The aim of our study was to analyze the nutri-
tional status of patients with both biliary obstruction
and duodenal malignant obstruction, and comparing
it with patients with biliary stenosis only using Nutri-

tional Risk Index (NRI).

Materials and Methods

This retrospective analysis included 200 adult pa-
tients with malignant stenosis who were hospitalized
at Ibn Sina University Hospital in Rabat, Morocco.
Among them, 110 patients had only biliary stenosis,
while 90 had associated biliary and duodenal steno-
sis. Collected data included patient demographics
(weight, height, BMI, and weight variation), biologi-
cal parameters (albumin [ALB], bilirubin [BLT], and
C-reactive protein [CRP]), frequency of vomiting, and
Nutritional Risk Index (NRI) to assess the patients’

nutritional status. The frequency of vomiting is also
recorded according to recurrence: Daily, Occasional
or Absent. Malnutrition was defined by calculating
the nutritional risk index (NRI) using the following
equation:

NRI =(1.519 x ALB (g/l) x (0.417 x
(poids actuel + poids normal)) x 100

Statistical analyses were performed using SPSS
version 26 software. The independent-samples t-test
was used to compare the mean of nutritional status
evaluation parameters. P<0.05 was considered statisti-
cally significant.

Results

Data were analyzed by comparing two patient
cohorts: Group 1 comprised individuals with isolated
biliary obstruction, whereas Group 2 included pa-
tients presenting with concurrent biliary and duodenal
obstruction.

Patients characteristics

As shown in the Table 1 the median age of the pa-
tients was 59.7 years (range: 18-96 years); 109 (54.5%)
were male and 91 (45.5%) were female. Among all pa-
tients included in the study, 45% presented with com-
bined biliary and duodenal obstruction, while 55% had
isolated biliary obstruction.

The mean body weight of patients was
53.20 + 9.28 kg, with a mean body mass index (BMI)
of 18.31 + 3.46 kg/m?. A total of 113 patients (56.6%)
had a BMI < 18.5 kg/m?, indicating undernutrition.
All patients experienced significant disease-related
weight loss, with a mean weight reduction of 27.66%;
notably, 135 patients (67.5%) had a weight loss exceed-
ing 20%. Laboratory investigations revealed hypoalbu-
minemia (serum albumin < 35 g/L) in 89% of patients,
with a mean albumin level of 27.86 + 4.01 g/L. El-
evated C-reactive protein (CRP > 6 mg/L) was ob-
served in 99% of patients, with a mean CRP value
of 64.14+9.9 mg/L. Total bilirubin levels were
> 200 mg/L in 54.5% of patients and between 100 and
200 mg/L in 29.5%. Figure 1 show that 40% of patients
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Table 1. Results of nutritional status assessment for all patients

Average +SD or
Parameters percentage % of average Reference value Number of patients N
Size (cm) 168.54 £6.72 cm
Weight (kg) 53.20£9.28 kg
BMI (kg/rnz) 18.31+ 3.46 kg/m2 BMI<«18.5 kg/m2 N=113
BMI<25 kg/m? N=82
Weight variation (%) 27.66% Weight variation >20 N=135
CRP (mg/1) 64.14+9.9 mg/1 CRP>6 mg N=198
ALB (g/1) 27.86+ 4.01 g/l ALB<35 g/l N=178
BLT (mg/1) 203.34+ 108.1 mg/1 BLT<50mg/1 N=14
50mg/1<BLT<100mg/1 N=18
100mg/1<BLT <200mg/1 N=59
BL>200 mg/1 N=109
100
80
£ w0
2
i

40

20

Incoercibles

Quotidiens

Occasionnel Absents

Vomissements

Figure 1. Frequency of vomiting according to recurrence

vomited daily, 49.5% occasionally and 10.5% did not.
Calculation of the nutritional risk index showed a per-
centage of 80.5% of patients with severe undernutrition
and 19.5% with moderate undernutrition (Figure 2).

Assessment of nutritional status according
to type of obstruction

ASSESSMENT OF ANTHROPOMETRIC PARAMETERS

As presented in Table 2, the mean body weight
of patients with isolated biliary obstruction (Group 1)

was 57.39 = 9.31 kg, whereas patients with concur-
rent biliary and duodenal obstruction (Group 2) had
a significantly lower mean weight of 47.38 + 5.39 kg
(p = 0.000). A similar trend was observed for body
mass index (BMI), with Group 1 exhibiting a
mean BMI of 20.04 +3.27 kg/m? compared to
15.95 + 2.05 kg/m? in Group 2; this difference was
also statistically significant (p = 0.000). Compara-
tive analysis according to tumor location (perihilar
vs. periampullary) showed no significant difference
in terms of weight, BMI, albuminemia and CRP
(p>0.05) (Table 3).
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Figure 2. Nutritional status of patients according to the NRI nutritional risk index

Table 2. Assessment of anthropometric and biological parameters in both groups

Biliary obstruction Biliary and duodenal obstruction
Average (+SD) Average (+SD) P
Weight (kg) 57.39+9.31 kg 47.38 £5.39 kg 0.000
BMI (kg/m?) 20.0413.27 kg/m* 15.95 = 2.05 kg/m* 0.000
Total bilirubin (mg/1) 197.75+76.5mg/ 207.75£11.5 mg/1 0.5
Albumin (g/1) 29.27+4.17¢/1 26.07+3.01g/1 0.000
C-reactive protein (mg/1) 60.96+6.09mg/1 66.51+ 12.5mg/1 0.7

Assessment of biological parameters

The mean total bilirubin level was 197.75 + 76.5 mg/L
in Group 1 and 207.75 + 11.5 mg/L in Group 2; this
difference was not statistically significant (p = 0.5).
In contrast, serum albumin levels differed sig-
nificantly between the two groups, with a mean of
29.27 + 417 ¢g/L in Group 1 and 26.07 + 3.01 ¢g/L in
Group 2 (p =0.000). Regarding C-reactive protein
(CRP), Group 1 had a mean level of 60.96 + 6.09 mg/L
compared to 66.51 + 12.5 mg/L in Group 2, a differ-
ence that was not statistically significant (p =0.7).
Patients with perihilar tumors exhibited significantly
higher mean total bilirubin levels compared to those
with periampullary tumors (223.66 + 103.32 mg/L
vs. 187.10 + 98.45 mg/L; p = 0.01). This difference is

likely attributable to the anatomical location of perihi-
lar obstructions, which more severely compromise bile

drainage (Table 3).

Assessment of nutritional parameters

The results of this assessment are summarized in
Table 4. Based on the Nutritional Risk Index (NRI),
76.3% of patients in Group 1 were classified as severely
undernourished, while 23.6% were moderately under-
nourished. In contrast, 100% of patients in Group 2
were severely undernourished, with the difference in
nutritional status between the two groups reaching
statistical significance (p = 0,000). Regarding vomit-
ing frequency, 16.3% of patients in Group 1 experi-
enced daily vomiting compared to 84.4% in Group 2.
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Table 3. Assessment of anthropometric and biological parameters in both groups

Perihilar Periampullary

Average (+SD) Average (+SD) P
Weight (kg) 53.29 + 8.59 kg 53.36 £ 9.79 kg 0.9
BMI (kg/m?) 18.36 +3.31 kg/m? 18.28 + 3.36 kg/m? 0.8
Total bilirubin (mg/1) 223.66 + 103.32 mg/1 187.10 + 98.45 mg/1 0.01
Albumin (/1) 27.66 + 3.87 g/l 27.96 + 4.12g/1 0.6
C-reactive protein (mg/1) 58.19 +6.09mg/1 66.51 + 12.5mg/1 0.5

Table 4. Assessment of nutritional parameters
Biliary obstruction Biliary and duodenal obstruction P
NRI 0.000
-Severe undernutrition 84 (76.3%) 90 (100%)
-Moderate undernutrition 26 (23.6%) 0 (0%)
Normal 0 (0%) 0 (0%)
Vomiting 0.000
-Dailies 18 (16.3%) 76 (84.4%)
-Occasional 71 (64.5%) 14 (15.5%)
-Absent 21(19.09%) 0 (0%)
Table 5. Assessment of nutritional parameters
Perihilar Periampullary

NRI 0.3
-Severe undernutrition 86 (93.4%) 99 (91.6%)
-Moderate undernutrition 6 (6.5%) 9 (8.3%)
Normal 0 (0%) 0 (0%)
Vomiting 0.8
-Dailies 36 (39.1%) 45 (41.6%)
-Occasional 47 (51.08%) 51 (47.2%)
-Absent 9 (9.78%) 12 (11.1%)

Occasional vomiting was reported by 64.5% of Group
1 and 15.5% of Group 2 patients, while 19.1% of pa-
tients in Group 1 reported no vomiting. As shown in
Table 5, comparison between patients with perihilar
and periampullary tumors revealed no statistically sig-
nificant difference in nutritional status based on the
Nutritional Risk Index (NRI) (p = 0.3). Severe under-
nutrition was predominant in both subgroups, affect-
ing 93.4% of patients with perihilar tumors and 91.6%
of those with periampullary tumors. Similarly, vom-
iting frequency did not differ significantly between
the groups, with daily vomiting reported in 39.1%

of perihilar cases and 41.6% of periampullary cases
(p = 0.8); rates of occasional and absent vomiting were
also comparable.

Discussion

Patients diagnosed with malignancies of the
hepatobiliary and pancreatic systems often present at
advanced stages of disease, with up to 80% showing lo-
cally advanced tumors and 50% exhibiting distant me-
tastases at the time of diagnosis (9,10). In this context,
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the development of double malignant obstruction;
comprising both biliary and duodenal stenosis is a se-
vere complication that profoundly affects patient sur-
vival, symptom burden, and most critically, nutritional
status. The study conducted at Ibn Sina University
Hospital in Rabat highlights the alarming prevalence
and severity of undernutrition in patients with malig-
nant biliary and duodenal obstruction. The Nutritional
Risk Index (NRI) , a validated and widely adopted
tool for nutritional assessment in oncology, has been
shown to predict malnutrition and poor outcomes in
cancer patients (11-13). The study found that 100%
of patients with double obstruction were severely
malnourished, as compared to 76.3% of those with
isolated biliary stenosis (p = 0.000). This observation
underscores the exacerbated catabolic state induced
by gastrointestinal obstruction, chronic inflammation,
and tumor-induced metabolic demand.

The significant decrease in BMI (15.95
2.05 kg/m?vs. 20.04 + 3.27 kg/m?) and serum albumin
(26.07 +3.01 g/L vs. 29.27 + 4.17 g/L)) observed in
patients with both malignant biliary and duodenal ob-
structions reflects a severe deterioration in nutritional
status. These findings are consistent with studies on ad-
vanced pancreatic and periampullary cancers, in which
hypoalbuminemia (< 3.5 g/dL) is associated with re-
duced overall survival, and low BMI (< 18.5 kg/m?)
correlates with poor prognosis and decreased treat-
ment efficacy (14-16). Additionally, vomiting, a major
contributor to reduced oral intake and nutrient ab-
sorption, was markedly more frequent in patients with
double obstruction (daily in 84.4% vs. 16.3% in iso-
lated biliary stenosis), highlighting the mechanical and
functional impact of duodenal narrowing. This further
explains the poor nutritional indicators observed in
this group. Combined biliary and duodenal obstruc-
tion commonly occurs in locally advanced pancreatic
head, ampullary, or perihilar cholangiocarcinomas,
which anatomically invade both the bile ducts and the
duodenum. This dual obstruction leads to cholestasis,
pancreatic enzyme insufficiency, nausea, vomiting, and
severe anorexia, markedly impairing nutrient absorp-
tion (17,18). Elevated CRP levels and hypoalbumine-
mia in our cohort reflect the systemic inflammatory
response induced by malignancy and obstruction,
which contributes to protein-energy wasting and

hypoalbuminemia (19,20). These findings emphasize
the importance of early and appropriate nutritional
support in patients with malignant gastrointestinal
obstruction. According to ESPEN guidelines, enteral
nutrition should be initiated when feasible, while par-
enteral nutrition is recommended when oral or enteral
routes are not possible due to obstruction (21,22). Ad-
ditionally, biliary stenting and endoscopic duodenal
stenting, particularly using a double stenting approach,
should be considered to relieve both biliary and duode-
nal obstruction, facilitate oral intake, and thereby im-
prove nutritional outcomes and quality of life (23,24).
Given the severity of undernutrition in patients with
double obstruction, routine nutritional screening using
tools like the Nutritional Risk Index (NRI) or simi-
lar should be integrated into management protocols
to allow for timely interventions (25). Additionally,
supplementation with pancreatic enzyme replacement
therapy (PERT) as well as trace elements and micro-
nutrients is recommended to address malabsorption
and deficiency states frequently seen in these patients
(26,27) Interestingly, the study did not find significant
differences in nutritional parameters when comparing
perihilar and periampullary tumors, except for biliru-
bin levels, which were higher in perihilar cases (223.66
+ 103.32 mg/L vs. 187.10 + 98.45 mg/L; p = 0.01).
This can be attributed to the more proximal nature of
perihilar obstructions, which tend to cause complete
bile flow blockage, leading to more severe jaundice.
However, the nutritional consequences remained severe
across both groups, further emphasizing the need for uni-
form nutritional strategies regardless of tumor origin.

This study highlights the severe nutritional dete-
rioration in patients with concurrent malignant biliary
and duodenal obstruction. Compared to those with
isolated biliary stenosis, these patients exhibit signifi-
cantlylowerbody weight, BMI, and serum albumin lev-
els. The frequency of daily vomiting is markedly higher
in the double obstruction group, further exacerbating
nutritional decline. All patients with double obstruc-
tion were classified as severely undernourished using

the Nutritional Risk Index. These findings emphasize
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that malnutrition is not merely a consequence of can-
cer but a critical comorbidity that influences prognosis
and treatment outcomes. Effective management must
include early nutritional screening and individualized
interventions. Endoscopic or surgical decompression,
combined with tailored enteral or parenteral nutrition,
is essential to restore and maintain nutritional balance.
Multidisciplinary collaboration is crucial in delivering
comprehensive care to these patients. The anatomical
location of the tumor (perihilar vs. periampullary) ap-
pears less relevant than the functional impact of ob-
struction on nutritional status.
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