
Introduction 

Lymphangioleiomyomatosis (LAM) is consid-
ered by WHO a low-grade destructive metastasiz-
ing neoplastic disease that generally arises in the 

lung (pLAM) and predominantly affect females (1). 
pLAM may be accompanied by symptoms such as 
a persistent cough, hemoptysis and chyloptysis and 
can be associated with the inherited syndrome “Tu-
berous sclerosis complex” (TSC) (2). Pulmonary le-
sional cells are characterized by biallelic mutations in 
the same gene of TSC called TSC2 (1). Occasionally, 
LAM can arise at the extrapulmonary sites (eLAM), 
such as the mediastinum, the retroperitoneum or the 
lymph nodes (3). Controversy exists in the literature 
regarding the relationship between eLAM, pLAM 
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and TSC (4). Several studies have reported eLAM 
in patients affected by pLAM, some of whom also 
had TSC. On the other hand, primary mediastinal 
or retroperitoneal eLAM have been identified as in-
dicator for following pLAM (5). In this background 
some Authors (6) supposed that a specific eLAM 
consisting of occult lymph node LAM detected dur-
ing surgical staging of pelvic cancer is not commonly 
associated with pLAM or TSC even if these patients 
should still be formally evaluated for both diseases 
(6). In this paper we review the Literature (with an 
additional case) about this rare condition suggesting 
its potential diagnostic management. 

Additional case

A 44-years old Caucasian premenopausal wom-
an diagnosed with cervical mucinous adenocarci-
noma underwent surgery for radical hysterectomy 
PIVER3 with bilateral oophorectomy and pelvic 
lymphadenectomy (23 nodes isolated). The carcino-
ma was poorly differentiated (G3) with a maximum 
diameter of 3,7 cm and deepest stromal infiltration 
of 1,3 cm, nodal metastasis were not observed; stage 
IB1 according to FIGO. Histological examination 
revealed that four lymph node showed a neoplastic 
proliferation of spindle cells arranged in short fasci-
cles “leiomyoma-like” occasionally swirling. Nuclear 
atypia, necrosis or mitotic activity were absent. Im-
munoistochemical revealed that spindle proliferating 
cells showed intense expression for smooth muscle 
actin (AML), focally for HMB45 and absent for 
MelanA. These characteristics were diagnostic for an 
incidental nodal eLAM (Fig. 1) (7,8). In adjuvant 
setting was performed external fields radiotherapy 
with VMAT technique, total 45 Gy in 25 fractions.  
After ten months follow-up, CT scan showed ra-
diological features of well-defined, uniformly thin-
walled cyst (maximum diameter 15 mm) that were 
diffusely distributed throughout both lungs (Fig. 2).  
According the European Respiratory Society guide-
lines (9) a lung biopsy was not necessary and pulmo-
nary “definite LAM” diagnosis was produced. Lung 
functional tests were within the normal range and 
the patient was asymptomatic (Fig. 2). A TSC based 
on clinical criteria was excluded according the inter-
national TSC consensus group (10). A surveillance 
program “wait and see” was proposed and the follow 

up available consists of 21 months comprehensive of  
oncological and gynecological follow up.

Literature review

Medical Literature databases (Pubmed and 
Google Scholar) were searched. Inclusion criteria 
were: case reports and case series published before 
july 1st, 2017, concerning patients with “pelvic carci-
noma” and/or “extrapulmonary lymphangioleyomy-
omatosis and/or tuberous sclerosis”. Moreover, refer-
ence lists of all articles were also searched to identify 
additional studies.

Discussion

Pulmonary lymphangioleiomyomatosis  (pLAM) 
is a disorder occurring almost exclusively in women, 
although rare cases have been reported in men with 
TSC. It was originally believed that lymphangioleio-
myomatosis occurred primarily in women of repro-
ductive age, but lymphangioleiomyomatosis is now 
increasingly recognized in postmenopausal women in 
whom there appear to be slower rate of disease pro-
gression. pLAM can occur sporadically or in women 
with TSC. Most women with sporadic LAM have 
renal angiomyolipoma, many have retroperitoneal 
and abdominal lymphadenopathy, and some have 
chylous pleural effusion (1). Most of extrapulmonary 
LAM (eLAM) occurred in lymph nodes along the 
lymphatic vessels of the mediastinum and the retro-
peritoneum with 3 major locations (decreasing fre-
quency order): i) the posterior mediastinum, ii) the 
upper retroperitoneal areas close to the abdominal 
aorta and iii) the pelvic cavity (3). 

It is thought that 25% to 30% of patients with 
pLAM will develop lymphatic abnormalities (lym-
phadenopathy or chilus ascites) visible on the ab-
dominal CT (4). The incidence may be even higher 
if we consider asymptomatic clinically occult eLAM 
as suggested by a study performing exhaustive his-
topathologic examination (including autopsy) of gy-
necologic organs (11). So far, Chu et al. (12) reported 
a cohort of 35 pLAM with retroperitoneal (77%) and 
pelvic lymphoadenopathy (11%) whereas Urban et 
al. (13) found a lower incidence (24%) of abdominal 
lymphadenopathy in their patients.  In a serie of 554 
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pLAM, 189 (34%) patients were affected by eLAM 
stratified in 177 out of 460 (38%) sporadically and 
only 12 out 94 (12,8%) associated with TSC (4). This 
difference was statistical significant (p<0,01) and 
showed as the eLAM is more probable in patients 
without TSC (94% of all cases; 177/189) (4). 

On the other hand, it’s unclear whether all pa-
tients affected by primary eLAM have undiagnosed 
pLAM or are at risk for developing it (6). In patients 
entirely without signs or symptoms of pLAM, some 
investigators have proposed that the presence of me-
diastinal and retroperitoneal nodal LAM may be a 
high risk indicator for the development of pLAM 

(3). In 11 out of 16 (69%) patients reported the di-
agnosis of clinically significant eLAM preceded that 
of pLAM, established usually within 2 years (5). This 
was attributable to the fact that the clinical mani-
festations of pLAM were absent or minimal in their 
patients and that the corresponding radiographic 
changes (early cystic lesions) are evident on high-
resolution CT but not on routine roentgenograms of 
the chest (3). Only three cases were associated with 
TS (19%) (5).

Recently, Rabban et al. (6) reported a specific 
serie of pelvic lymph node eLAM, detected inci-
dentally during cancer staging, in which the patients 

Fig. 1. Nodal and extranodal (star) incidental lymphangioleiomyomatosis detected during pelvic cancer staging (A) (10X; H&E). The lesional 
cells showed intense expression for smooth muscle actin (B) (10X;  AML). Histological examination revelead spindle cells arranged in short 
fascicles lacking of atypia, mitosis or necrosis (D) (100X, H&E). Endocervical adenocarcinoma well differentiated showing a solid poorly 
differentiated (arrow) area (C) (10X, H&E). The carcinoma consisted of neoplastic cells whith evident atypia and mitotic activity (E) (200X; 
H&E).
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don’t have or develop pLAM. In this scenario, the 
patient age can be used as a surrogate to predict the 
likelihood of pLAM. Because the natural history of 
pLAM is to progress to respiratory failure within 10 
years of diagnosis, and because the most of pLAM 
are diagnosed around the age of 35 years, it is un-
likely that neoplastic patients in their fifth decade 
or older without respiratory failure have pLAM or 
will develop it (6). To date, in Literature it has been 
reported (with current case) 30 pelvic nodal eLAM 
detected incidentally during cancer staging (Tab. 1) 
(2,6,14-16). The specific-organ cancer were uterine 
(19), ovarian (4) and bladder carcinoma (1). Six cases 
were squamous cervical cancer and only the current 
case an adenocarcinoma. (Fig. 1). The mean age at 
diagnosis was 55 years and around 30% of patients 
were postmenopausal. The probability to have or 
develop pLAM is 6,6% with only 2 cases diagnosed 
after e-LAM. These patients were asymptomatic and 
the presence of pLAM was not correlated with a spe-

cific hormonal status. In all cases a thoracic TC was 
performed within the first year after the diagnosis of 
nodal e-LAM and in the positive cases a lung biopsy 
was not necessary to diagnose the “definite LAM” 
(14). None case was associated with both pLAM and 
TSC. The report of a patient died for respiratory fail-
ure caused by late-onset symptomatic pLAM (83y) 
in which was diagnosed autoptically concomitant 
cervical carcinoma and nodal eLAM (11), suggests 
the necessity of a long surveillance.  

About the question whether TSC patients have 
an increased risk of developing malignant tumors, 
a systematic analysis of malignancies in TSC pa-
tients is still lacking. Between the TSC, the rate of 
patients that have developed cancer in their lives is 
6,25% against the prevalence percent of cancer in 
italian population of 4,4% (17). TSC patients do not 
seem to have an increased risk of developing malig-
nant tumors besides renal cancer but when malig-
nancies develop, age at cancer is younger than in the 

Fig. 2. Lung functional tests, within the normal range, reflect the absence of clinical syntoms (A,D). CT scan showed well defined, thin 
walled cyst (arrow) diffusely distribuited throughout both lungs. A lung biopsy was not necessary and pulmonary “definite LAM” was diag-
nosed (B,C).
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general population and malignant tumors are more 
frequently diagnosed in patients with mutations in 
TSC1 when compared to TSC2 and NM1 (17). In 
literature are reported six cases of pelvic carcinoma 
associated with TSC (Tab. 1) (6, 17-20). Three cases 
underwent to germinal test. One patient with en-
dometrioid carcinoma and pelvic nodal incidental 
eLAM reported TSC2 germiline mutation (6). The 
other two patients with TSC pelvic cancer, lacking of 
nodal eLAM, showed TSC1 mutation and  NM. In 
four patients with mental retardation the diagnosis 
of TSC was before the cancer whereas in two patient 
the TSC was diagnosed 4 and 5 years after (17). 

Because eLAM may precede both TSC and 
pLAM, and because only a minority of patients with 
eLAM seek evaluation for TSC or pLAM by clinical 
medical genetics service, in a pratical perspective, the 
pathologist should document the possibility, albeit 
low, of pLAM or TSC when staging pelvic lymph 
node LAM is diagnosed (6) as introduced in other 
inherited pathology (Universal Screening for Lynch 
syndrome) (21). In this scenario the role of patholo-
gist consist in the identification of lesions potentially 
caused by inherited genetic syndrome in order to en-

rol patient and relatives in specific screening program 
(22).

In conclusion, the retrospective probability to 
have pLAM in patients with pelvic nodal LAM de-
tected during cancer staging is 6,6% (4/30) lower 
than the probability to have eLAM in patients af-
fected by pLAM (25-30%). In both this association 
is more probable sporadically than associated with 
TSC. The association between cancer staging pelvic 
nodal eLAM and TSC is low (3%; 1/30) and report-
ed associated with TSC2 germinal mutation. The p-
LAM developed are asymptomatic with a behavior, 
regardless of hormonal status, similar to lesions diag-
nosed in postmenopausal althought further studies 
are mandatory to confirm it. The pathologist in all 
this cases should be suggest the possibility (low) of 
pLAM or TSC. The clinician should propose, with-
in two years, a pulmonary TC to detect eventually 
pLAM and a close follow up (4-6 years) for exclud-
ing clinically TSC criteria. The management should 
be included a bland long surveillance to evaluate po-
tential late-onset symptomatic pLAM. The routinely 
use of TSC germinal test is to avoid in this subset of 
eLAM. 

Table 1. Cases of pelvic carcinoma associated with eLAM and/or TSC reported in Literature.
In the table are reported the clinical features of patients affected by pelvic carcinoma in association with eLAM and/or TSC.

Authors (year) Cancer type eLAM pLAM TSC Hormonal 
    (Germinal status (Age)
    test)

Iwasa et al. (16) (2011) 2 uterine corpus carcinoma        3\3 0\3 0\3 pre (47); 
 1 cervical squamous carcinoma     post (70); 
     post (59)

Ruiz-Molina et al. (14) (2013) 1 uterine corpus carcinoma 1\1 1\1 (A) 0\1 post (72)

Song et al. (2)  (2014) 1 cervical squamous carcinoma 1\1 0\1 0\1 NA (46)

Suzuki et al. (15) (2016) 1 uterine corpus carcinoma 1\1 0\1 0\1 pre (47)

Remo et al. (2017) 1 cervical adenocarcinoma 1\1 1\1 (A) 0\1 pre (44)

Gyure et al. (20) (1995) 1 ovarian carcinoma and uterine  0\1 0\1 1\1 (B) pre (29)
 corpus carcinoma  

Wataga-kaneda et al. (19) (2013) 1 uterine cancer 0\1 NA 1\1 (B) NA

Rabban et al. (6) (2015) 15 uterine corpus carcinoma 23\23 0\23 1\23 (B)   pre - post
 4 ovarian carcinoma   (TSC2) (56)(31-79)
 3 cervical squamous carcinoma
 1 bladder carcinoma   

Jaffe et al. (18) (2015) 1 uterine corpus carcinoma 0\1 0\1 1\1 (B) pre (39)

Peron et al. (17) (2017) 2 cervical squamous carcinoma 0\2 0\2 2\2 (A)  (TSC1; NM) pre (44);
     pre (36)

eLAM= extrapulmonary lymphangioleiomyomatosis; pLAM= pulmonary lymphangioleiomyomatosis; TSC Tuberous sclerosis complex;
B= before cancer diagnosis; A=after cancer diagnosis; pre= premenopausal; post= postmenopausal; NA= not available
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