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Abstract. Gastroenteropancreatic neuroendocrine tumors 
(GEPNET) are rare tumors that may be sporadic or develop as 
part of multiple endocrine neoplasia type 1 syndrome (MEN1). 
The aim of the present study was to report the experience of a 
Brazilian multidisciplinary outpatient neuroendocrine tumor 
clinic regarding the clinical diagnosis of MEN1 in a cohort of 
GEPNET patients. Patient data, including clinical characteristics 
and the lag time from the onset of symptoms to diagnosis of the 
first tumor, and further lag time until the diagnosis of MEN1, 
were retrospectively reviewed. Among 44 GEPNET patients, 6 
had a clinical diagnosis of MEN1. Primary hyperparathyroidism 
and GEPNET were present in all patients in the cohort, and pitu‑
itary neuroendocrine tumors were present in 33.3%. The median 
time interval from the onset of initial symptoms to the diagnosis 
of the first tumor was 42 months (range, 0‑204 months). The 
median time interval between the diagnosis of the first tumor and 
the diagnosis of MEN1 was 22 months (range, 1‑109 months). 
The prolonged lag time between the onset of initial symptoms 

and MEN1 diagnosis may result in substantial morbidity and loss 
of opportune interventions for the patients. Therefore, greater 
efforts should be made to shorten these times and improve the 
care of patients with MEN1.

Introduction

Multiple endocrine neoplasia type 1 (MEN1) is a rare 
hereditary disease that predisposes patients to diverse types of 
endocrine neoplasms/hyperplasias. MEN1 is clinically defined 
as the presence of at least two out of three neoplasms: Primary 
hyperparathyroidism (PHPT), gastroenteropancreatic neuroen‑
docrine tumor (GEPNET), and pituitary neuroendocrine tumor 
(PitNET) (1). PHPT and PitNET, albeit benign disorders, are 
associated with disabling symptoms and local/systemic compli‑
cations, whereas GEPNET are malignant tumors, the outcome 
of which is frequently fatal (2). According to the literature, 
non‑functional pancreatic neuroendocrine tumors (NFPNET) 
and duodenal gastrinomas are the most common GEPNET in 
MEN1 (1). Early diagnosis and the size of GEPNET are prog‑
nostic factors in patients with MEN1 (2).

In patients with sporadic GEPNET, a diagnostic delay of up 
to 96 months was recently reported, which may adversely affect 
the patient outcome (3). Furthermore, in patients with MEN1, the 
diagnostic delay was reported to be as long as 9.6 years for index 
cases (4) and up to 3.5 years for family members (5).

The aim of the present study was to report our experience 
with the clinical characteristics of MEN1 and the lag time 
between the onset of the earliest symptoms and the initial diag‑
nosis of the first tumor. The time interval between the diagnosis 
of the first tumor and the clinical diagnosis of MEN1 was also 
reported. The study population consisted of patients from our 
multidisciplinary outpatient neuroendocrine tumor clinic at the 
Clementino Fraga Filho University Hospital, Federal University 
of Rio de Janeiro.

Patients and methods

Patients. This is a retrospective review of clinical data 
obtained from all patients who had a clinical diagnosis of 
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MEN1 after 2014, in accordance with the international MEN1 
guidelines, and were followed up at our multidisciplinary 
outpatient neuroendocrine tumor clinic (1). Some of the 
patients were previously being followed up by other clinics in 
the same hospital prior to being referred to our clinic. Written 
informed consent was obtained from all patients in the study, 
along with their permission for the review and publication of 
the disease‑related data.

Diagnosis. The tumor diagnosis was pathologically confirmed. 
Information on the duration of symptoms was extracted from 
the data files and confirmed by personal interviews with 
the patients. The date of diagnosis of the first tumor was 
considered as the date of the histopathological confirmation of 
the tumor. The date of MEN1 diagnosis was established when 
the second tumor was histopathologically confirmed. The 
functional status of the tumors was determined by biochemical 
investigations and the corresponding clinical manifestations.

Hyperparathyroidism was confirmed by persistently 
elevated parathyroid hormone and calcium levels. Additional 
information regarding the presence of nephrolithiasis and 
bone mineral density (BMD) was also collected.

The presence of a pancreatic neuroendocrine tumor 
(PNET) was established by magnetic resonance imaging 
(MRI) or upper gastrointestinal endoscopic ultrasound and 
was confirmed by histopathological examination. Gastrinomas 
were diagnosed by taking into account the clinical symptoms, 
biochemical analysis, endoscopic findings, and histopathology. 
Similarly, pituitary neuroendocrine tumors (PitNET) were 
confirmed by clinical symptoms, biochemical analysis and 
MRI of the sella turcica.

The presence of adrenal tumors was assessed by abdominal 
imaging and biochemical analysis; lipomas and facial angiofi‑
bromas were clinically diagnosed.

Statistical analysis. Measures of central tendency were 
employed for analysis of continuous variables and descrip‑
tive statistics for categorical variables. Time was measured in 
months.

Results

Patient characteristics. A total of 6 patients with MEN1 
were identified among 44 patients with GEPNET (13.6%). 
The median age at initial diagnosis was 47 years (range, 
29‑66 years). The median age at MEN1 diagnosis was 53 years 
(range, 31‑66 years). A total of 66.6% of the patients were 
women, and all patients had PHPT.

Nephrolithiasis was present in 66.6% of the patients, and 
the same frequency was observed for low BMD. A total of 
2 patients suffered from brown bone tumor secondary to 
PHPT. All patients but 1 were treated with parathyroidectomy.

Among the 6 MEN1 patients with GEPNET, there were 
5 patients with gastrinomas, 4 in the duodenum and 1 in the 
cystic duct (6), and 5 patients with NFPNET; in 4 patients 
there was a coexistence of duodenal gastrinoma and NFPNET; 
3 patients presented with a GEPNET as their first MEN1‑related 
tumor. The treatment consisted of surgery, peptide radionu‑
clide radiotherapy, somatostatin analogues and proton pump 
inhibitors, either alone, in combination, or sequentially. One 
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NFPNET patient had metastatic liver disease and another 
patient had regional portal lymph node metastases.

A total of 2 patients presented with PitNET as their first 
MEN1‑related tumor; one of these 2 patients had acromegaly 
and the other one had a macroprolactinoma. The patients 
were treated with surgery plus pegvisomant and cabergoline, 
respectively. The other patients had no serum or imaging 
evidence of PitNET.

The distribution of others MEN1 characteristics, such as 
adrenal tumors, lipomas and facial angiofibromas, is reported 
in Table I.

Diagnosis. The median time from the onset of initial symptoms 
to the first tumor diagnosis was 42 months (range, 0‑204 months) 
and the median time from the first tumor diagnosis to MEN1 
diagnosis was 22 months (range, 1‑109 months) (Table I). The 
median age at MEN1 diagnosis and the time interval between 
the initial tumor diagnosis and MEN1 diagnosis both varied 
depending on the type of initial tumor diagnosis. A patient 
with an initial diagnosis of PHPT was 64 years old at MEN1 
diagnosis, and the time interval from PHPT to MEN1 diagnosis 
was 57 months. In a group of 3 patients in whom the initial diag‑
nosis was a GEPNET, the median age at MEN1 diagnosis was 
63 years (range, 32‑66 years) and the time interval between the 
initial GEPNET diagnosis and MEN1 diagnosis was 9 months 
(range, 1‑20 months). The median age at MEN1 diagnosis for 
the 2 patients with PitNET was 37 years (range, 31‑43 years) 
and the median lag time from the initial PitNET diagnosis to 
MEN1 diagnosis was 28.5 months (range, 25‑32 months).

The treatment approach and the outcomes of the patients 
with MEN1 are summarized in Table II. At the time of the last 
assessment, all 6 patients with MEN1 were alive.

Discussion

This series‑based study was undertaken to address the signifi‑
cant delay in the diagnosis of the rare MEN1 syndrome, which 

results in potential complications, thus causing high morbidity 
and mortality. Only a limited number of studies in the litera‑
ture have addressed this issue to date (4,5,7‑13). According to 
the findings of the present study, the median age at the initial 
diagnosis of the first tumor and at MEN1 diagnosis was mark‑
edly high, which is surprising considering the academic nature 
of our hospital. This may be due to the low level of awareness 
of this rare disease among physicians, thus leading to the 
notable delay in diagnosis.

The patients in this study were older when compared to 
other studies, with a greater female proportion compared with 
that reported in other studies (4,7‑13). However, the higher 
female proportion observed in the present study should be 
interpreted with caution, considering the small sample size.

Furthermore, as regards the wide differences observed in 
the time interval between the initial diagnosis of the first tumor 
and the MEN1 diagnosis for the different types of first tumors, 
they must be carefully interpreted. Although the sample size 
was small, these findings should be further discussed. The 
longest time interval was observed in the case of a patient 
who presented with PHPT. In that case, the initial tumor 
remained undiagnosed for >4 years and, after the diagnosis of 
PHPT, there was an additional long interval before a MEN1 
diagnosis was made. This long delay may be attributed to the 
non‑specific nature of the symptoms, combined with low suspi‑
cion of MEN1 among health professionals, particularly with 
respect to cases with PHPT. Another contributing factor may 
be the difficulties faced by physicians due to the issues with the 
public health system in Brazil, ranging from irregular supply 
of biochemical tests, lack of easy access to nuclear medicine, 
and inadequate access to good‑quality imaging. A shorter time 
interval was observed when the first tumor diagnosis was a 
PitNET, possibly because these patients are usually followed by 
endocrinologists, who are more familiar with MEN1. However, 
one of our patients who presented with acromegaly remained 
undiagnosed with primary amenorrhea for 17 years (Table I). 
The shortest interval was for patients with GEPNET as the 

Table II. Management of patients with MEN1.

Case 
no. PHPT NET PitNET Other tumors Outcome

1 Surgery Distal pancreatectomy Octreotide LAR Observationc Alive, all diseases controlled
   30 mg/month plus
   pegvisomant 10 mg
   3 days per week
2 Surgerya 1˚‑Somatuline 120 mg/month ‑ Observationc Alive, relapse of forearm 
  2˚‑Lutetium 200 mCi    graft site
3 Surgeryb Lanreotide 120 mg/month Cabergoline 0.5 mg/day ‑ Alive, progressive PNET
  Waiting for lutetium therapy   and PHPT
4 Surgery Duodenopancreatectomy ‑ ‑ Alive, all diseases controlled
5 Observation Duodenopancreatectomy ‑ Observationc Alive, all diseases controlled
6 Surgery Cholecystectomy ‑ ‑ Alive, all diseases controlled

aRelapse of forearm graft site. bSubtotal parathyroidectomy. cAdrenal tumor. PitNET, pituitary neuroendocrine tumor; PHPT, primary hyper‑
parathyroidism; MEN1, multiple endocrine neoplasia type 1; PNET, pancreatic neuroendocrine tumor; NET, neuroendocrine tumor; LAR, 
long‑acting release.
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first tumor diagnosis. This may be attributed to the multidisci‑
plinary nature of our team and routine clinical screening of all 
patients in our outpatient neuroendocrine tumor (NET) clinic.

All 44 patients included in the current study presented with 
GEPNET, which reflects the study population. The patients 
were referred after a diagnosis of a NET from any other clinic 
of our hospital or from other institutions. The frequency of 
MEN1 among our GEPNET patients was 13.6%, which is 
consistent with the results from a proposed predicting model 
from The Netherlands and Sweden (14).

Moreover, the high frequency of PHPT was as expected. 
Previous Brazilian MEN1 studies have reported similar 
results (8,9), which are also similar to those observed 
in studies from Japan (4,7), The Netherlands (12), and 
France/Belgium (13) (Table III). The high frequency of 
nephrolithiasis, low BMD, and the high percentage of cases 
diagnosed in patients aged >50 years (50%) in the present 
study, reflect the late diagnosis of this disorder and consolidate 
the natural history of MEN‑related PHPT, which has been 
previously reported (11,15‑18).

In this case study, PitNET diagnosis frequency was 33.3%, 
which is similar to that reported in diverse studies with bigger 
sample sizes. The frequency of PitNET in MEN1 is greatly 
variable (4,7‑13,19). The frequency observed in the present study 
must be interpreted with caution due to the small sample size. 
Furthermore, a longer follow‑up is required to re‑evaluate this 
frequency.

The long delay before a diagnosis of MEN1 is established 
has been previously reported in studies from countries including 
Brazil (8,9), Japan (4,7), The Netherlands (12), United States (10), 
Greece (11), and France/Belgium (13). These data are summa‑
rized in Table III.

The delay in the diagnosis of an index case may have a serious 
impact on patient morbidity and prognosis. Undiagnosed PHPT 
may evolve into a brown tumor and low BMD, with subsequent 
bone pain and increased risk of fractures. Nephrolithiasis, which 
is another common manifestation, may cause pain, increased 
risk of urinary tract infection, and renal dysfunction (15‑18).

Prolactinomas and somatotropinomas (acromegaly) are the 
most common PitNET tumors in the MEN1 context, and they 
may be associated with visual field defects, cardiovascular 
morbidity and mortality, notably acromegaly. These manifes‑
tations are time‑dependent and directly associated with late 
diagnosis (13). Moreover, prolactinomas may also present with 
hypogonadism secondary to increased levels of prolactin, which 
may further impair bone health already compromised by PHPT 
in MEN1 patients.

In general, due to the rarity of acromegaly and the lack of 
awareness in the general population as well as healthcare profes‑
sionals themselves, the diagnosis is frequently made after years 
of active disease, thus increasing the risk of coexisting compli‑
cations. These complications are mainly cardiovascular and 
oncological (20). Therefore, increased awareness of acromegaly 
amongst healthcare professionals is of utmost importance in 
order to improve patient outcomes.

Metastatic disease is the most significant factor responsible 
for poor survival among PNET patients. The risk of metastasis 
increases in direct association with the size of a PNET tumor (2). 
In non‑functional tumors, even with localized disease, patients 
may suffer from symptoms due to compression of adjoining 
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organs secondary to enlarging tumors. In patients with functional 
PNET, hypersecretion of insulin may be a life‑threatening condi‑
tion, while gastrinoma patients may present with a long history 
of severe peptic disease that may persist for >7 years (6). The 
diagnosis of MEN1 is crucial for ensuring appropriate manage‑
ment of PNET and gastrinomas. The prognosis and treatment are 
different depending on whether the tumor is sporadic or part of 
a genetic predisposition syndrome, such as MEN1. The surgical 
treatment of GEPNET as part of MEN1 have particularities 
regarding the type, timing and extent of the procedures (21).

Another important concern is the delay in the diagnosis of 
family members. All first‑degree relatives of an index case must 
be screened for MEN1 (1). A Dutch study based on a national 
database of MEN1 patients reported a long lag time between the 
index case diagnosis and the diagnosis of family members. The 
authors reported that, 20% of the GEPNET in family members 
were metastatic and 10 MEN1‑related deaths occurred before 
diagnosis could be made in 247 family members from 58 fami‑
lies with MEN1. However, the lag time for diagnosis of family 
members has decreased over the last few decades (22).

The limitations of the present study are the small sample 
size and the retrospective design. The aim was to highlight 
the lag time for MEN1 diagnosis and the resultant substantial 
morbidity in these patients. We hope this can alert the physicians 
involved in the care of GEPNET patients of the possibility of 
MEN1. Another limitation of the present study is the lack of 
genetic confirmation. Genetic tests are not easily available in the 
Brazilian public health system (23). However, some Brazilian 
cohort studies have reportedly utilized genetic testing, initially 
performed by Sanger sequencing (8,9,17,24‑26) and, more 
recently, by multiplex ligation‑dependent probe amplification 
and Sanger sequencing and/or next‑generation sequencing 
(NGS). This is certainly a positive change in the situation in 
the last decade in Brazil (27,28). However, genetic evaluation of 
these patients along with screening of their first‑degree relatives 
are currently conducted. Efforts are also made to raise aware‑
ness with regard to NET and MEN1 in the medical community 
through teaching, discussion, and practical skills training.

In conclusion, the diagnostic delay is largely physician‑
dependent, since these patients usually seek medical assistance 
for years before diagnosis. Physicians involved in the care 
of GEPNET patients should be aware of the possibility of 
MEN1. In addition, they should be prepared for screening and 
making appropriate treatment available to the patients as well 
as their first‑degree relatives. This may help towards shorter 
delay in diagnosis, prevention of morbidity, timely appropriate 
management, and improved prognosis.
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