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Abstract 
Introduction: The incidence of carcinoid tumors of the digestive tract increased in the last 30 years. The aim of the study is to find clinical 
and morphologic correlations in cases with digestive carcinoid tumors. Materials and Methods: A retrospective study on 76 cases with 
digestive carcinoid tumors divided in five groups according to their location on the segments of the digestive tract. Results: The subgroup 
of colon carcinoid is analyzed and clinical-morphological correlations are obtained between the demographic data of the patients (age, 
gender and environment), tumor location, clinical expression and morphologic features. Conclusions: Due to the newly discovered 
techniques of investigation, the incidence of digestive carcinoid tumors has risen in association with other pathologies for which we make 
these investigations. 
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 Introduction 

The etiology of the carcinoid of the digestive tract is 
still unknown. It is considered that these tumors arise 
from a proliferation of the enterochromaffin cells, part 
of the APUD system. Because these cells have their 
embryological origin in the neural crest, the carcinoids 
are classified as tumors of the neuroendocrine diffuse 
system [1]. The majority of them present a low rate of 
growth and are either asymptomatic or could present 
some non-specific symptoms for a period varying from 
two to 20 years, rendering their discovery incidental  
or in a late stage. Rarely, this disease can become 
aggressive and could metastasize [2]. 

In most cases, the onset is sudden, revealed by a 
complication, and the histopathologic diagnosis is a 
surprise. 

All carcinoids can be considered to have malignant 
potential despite the fact that not all of them have an 
aggressive evolution [3, 4]. The site of origin and the 
size of the primary tumor are directly linked with the 
potential for metastazation. The lesions could be 
multiple according with the theory of the stem cells 
stimulation by a growth factor despite their location on 
the digestive tract [5]. The carcinoids are classified as 
well differentiated (benign, with unclear malignant 
potential and with a low grade of malignancy) and with 
low differentiation (with a high grade of malignancy) 
[6]. The differentiation between benign and malignant is 
almost impossible; the evolution towards malignancy is 
related to the invasion and size of the tumor [3]. 

A feature of the carcinoid tumors is the presence  
of a large metastasis originating from a small tumor 
apparently benign, expressing in 90% of the cases the 
carcinoid syndrome [7]. 

The spreading of the carcinoid cells occurs along  
the lymphatics in the digestive wall, mostly at the level 
of the small bowel. This is known as “the carcinoid 
diathesis of the bowel” [8]. 

The aim of our study was to investigate a larger 
number of cases with carcinoid tumor with different 
locations on the digestive tract in order to establish 
clinical and morphologic correlations. 

 Materials and Methods 

We performed a retrospective descriptive study on a 
series of cases registered in a period of ten years (1998–
2007) in the archives of pathology departments from 
“Fundeni” Clinical Institute, Emergency University 
Hospital of Bucharest and “Victor Babeş” Institute. 

Seventy-six cases were selected for the study and 
their medical charts and histopathologic reports were 
reviewed. 

All of those patients underwent surgery for an acute 
or chronic abdominal syndrome and carcinoid tumors 
were diagnosed after histopathologic examination of the 
surgically removed samples. 

Confidentiality of the patients and other rights 
according to the Helsinki Declaration were respected. 

The cases were divided in five groups according to 
the site of the tumor: stomach (group 1), small bowel 
(group 2), large bowel (group 3), liver and biliary tract 
(group 4), pancreas (group 5). 

 Results 

The distribution of the cases depending on the 
location is shown in Table 1. The 76 patients were 
42 men and 34 women, with ages between 12 and 
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84 years. The average age was 52 years and 6 months 
with a standard deviation of 16.74. 

Table 1 – Topographic distribution of the cases 
Group Location No. of cases 

1. Stomach 12 
duodenum 3 
ileum 4 2. Small bowel 
undetermined 6 

13 

ileo-cecal valve 3 
appendix 14 
caecum 2 
ascending colon 6 
transverse colon 2 
sigmoid 2 
rectosigmoid junction 2 

3. Large bowel 
(colon) 

rectum 3 

34 

liver 4 
4. Liver and billiary 

tract gallbladder 1 
5 

5. Pancreas 12 
TOTAL 76 

 
Figure 1 – Appendicular carcinoid with island pattern 

in a woman of 18-year-old (HE stain, ob. ×10). 

Large bowel locations included: caecum, appendix, 
ileocecal valve, ascending colon, transverse colon, 
sigmoid, rectosigmoid junction and rectum. 

In the subgroup of appendicular carcinoid (14 cases) 
the sex ratio was 1.33 in favor of men and the average 
age was 36 years and 5 months. 

The peak incidence in women was between 21–30 
years and in men between 61–70 years. Most of the 
patients (92.85%) came from the urban environment. 

In women, most of the cases, 83.33%, were well 
differentiated (G1). In men, 50% of the cases were 
moderately differentiated (G2), 87.5% showing a 
trabecular pattern (Figures 1–3). 

The carcinoid of large bowel (group 3) excluding the 
appendix, comprised 34 cases and presented a sex ratio 
of 1.6/1 (18 men and 16 women) and an average age of 

52 years and 3 months, with a standard deviation  
of 20.04, range between 14–84 years and a mean of  
56 years. 

 
Figure 2 – Appendicular carcinoid with island pattern 

showing the invasion of the muscular layer (HE 
stain, ob. ×20). 

 
Figure 3 – Appendicular carcinoid with island pattern 

(IHC chromo, ob. ×10). 

 
Figure 4 – Carcinoid of the caecum with pseudo-
tubular pattern in a woman of 55-year-old (HE stain, 
ob. ×10). 

At the moment of diagnosis 11 cases were in stage I 
(32.35%) with a majority from the urban environment 
(90.9%) and 12 cases were in stage III (35.29%) with a 



Study of clinical-morphological correlations in carcinoid tumors of the colon 

 

391

majority from the urban environment too (58.33%) 
(Figure 5). 

 
Figure 5 – Distribution of cases in group depending 
on stage, environment and gender. 

 
Figure 6 – Carcinoid of ascending colon in a woman 
of 60-year-old with diffuse inflammation and desmo-
plasic reaction (HE stain, ob. ×10). 

Twenty-four cases (14 men and 10 women) were 
between 41–80-year-old. Male cases were predominant 
in the 6th decade; female cases were predominant in the 
5th decade. 

 
Figure 7 – Carcinoid of sigmoid with glandular 
pattern on a background of chronic inflammation in 
a man of 44-year-old (HE stain, ob. ×20). 

Fourteen cases (41.11%) showed moderate different-
iation (G2). Among them, 10 cases (71.42%) were 
observed in men. 

The pseudoglandular architectural pattern, tubular or 
rosette (type C) was observed in 19 cases (12 men and 
seven women). 

At usual histopathologic examination of paraffin 
included samples, carcinoids of the caecum showed a 
pseudotubular pattern (Figure 4). Carcinoids of the 
ascending colon presented a diffuse inflammation and a 

desmoplastic reaction (Figures 5 and 6). 
Carcinoids located in the sigmoid revealed a glan-

dular pattern in a background of chronic inflammation 
(Figure 7) or a glandular pattern with mitoses and desmo-
plastic periglandular reaction (Figure 8). 

 
Figure 8 – Carcinoid of sigmoid with glandular 
pattern, mitosis and a desmoplastic periglandular 
reaction (HE stain, ob. ×40). 

Immunohistochemical staining (Figures 9 and 10) 
indicated a carcinoid with island pattern.  

 
Figure 9 – Carcinoid with island pattern (IHC NSE, 
ob. ×40). 

 
Figure 10 – Carcinoid with island pattern (IHC 
PCNA, ob. ×40). 

Tumors that penetrated the walls of the large intestine 
reaching the serosa, without invading the neighboring 
structures, were observed in 12 cases with equal men/ 
women ratio and with a majority of the cases coming 
from a rural environment. 
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Tumors with invasion beyond the bowel wall in the 
adjacent structures were observed in 10 cases (six men 
and four women), with and equal urban/rural ratio. 

From the 76 cases of carcinoid, 21 (27.63%) had 
metastases in another viscera, the majority of them –  
19 (90.47%) located in the liver. Forty-eight cases 
(63.15%) had metastases in the lymph nodes. 

The highest number of cases with liver metastases 
was observed in the group of large bowel carcinoid – 
seven out of 34 (20.58%). In this group, the percentage 
of lymph node metastasis was 55.88% (Table 2). 

Table 2 – Cases with metastases at the time of 
diagnosis 

Group Location Metastasis 
(M) 

Metastasis lymph 
node (N) 

Total
cases

1. Stomach 3 8 12 
2. Small intestine 6 11 13 
3. Large intestine 7 19 34 
4. Billiary tract 1 2 5 
5. Pancreas 4 8 12 

Total 21 48 76 

 Discussion 

The carcinoid of the large bowel represents approxi-
mately 6% of all neuroendocrine gastrointestinal tumors 
[9]. 

The group studied was formed of 76 patients 
diagnosed with carcinoid of the digestive tube. The 
repartition on gender showed a men/women ratio of 
1.2/1; this confirms other studies that mention an 
approximately equal distribution on gender of the 
digestive carcinoid [2]. 

The embryonic midgut contains the part of the 
intestine irrigated by the superior mesenteric artery 
whose terminal branch is at the level of the duct. From 
the post vitellin segment of the intestinal ansa the 
terminal part of the ileum (60–80 cm), caecum and 
appendix, the ascending colon and two thirds of the 
transverse colon develop.  

Thus, the carcinoid with the location at the level of 
the embryonic hindgut will develop in the descending 
colon, sigmoid and rectum [10]. 

The age of the patients is between 9 and 83 years 
with an average of 64–66 years. The incidence in the 
large bowel is 0.07–0.31 cases/100 000 inhabitants  
per year. The tumors are equally present in men and 
women [11]. 

The carcinoid can appear as a complication of 
ulcerative colitis [12]. This tumor associates in 3–15% 
of the cases a second tumor that can be an adeno-
carcinoma or another carcinoid tumor [13, 14]. 

The distribution of carcinoid in the segments of  
the large intestine is: caecum (48%), ascending colon 
(16%), transverse colon (6%), descending colon (11%) 
and sigmoid (13%) [2]. 

The prognosis of the colorectal carcinoid is poor; the 
5-year survival rate is only 33–42% [15]. 

The majority of gastrointestinal carcinoids are situa-
ted in a range of 90 cm proximally or distally from the 
ileocecal valve, 50–85% being located in the appendix. 
Of all appendix tumors, 50% are carcinoids [16]. 

The majority of carcinoid cases in group 3 were 
observed in the appendix, representing 18.4% of the 
cases, compared to 30–40% in the literature. 

In our study, we found cases of appendicular carci-
noid in young women. The peak of incidence was in  
the 3rd decade, as opposed to the literature where the 
appendicular carcinoid in women develops at an older 
age [4]. 

This type of tumor rarely develops metastases (one 
at 300 000 cases of appendicular carcinoid). Due to 
tumoral growth, the appendix becomes obstructed and 
appendicitis occurs, leading to emergency surgery [17] 
in an earlier stage. In the case of metastasis, these are 
located in the regional mesenteric lymph nodes and in 
the liver. The localization of the metastasis in the liver 
is clinically followed by the carcinoid syndrome. 

The carcinoids of the appendix have the best 
prognosis from all gastrointestinal carcinoids due to  
the early discovery. The 5-year survival rate was 99% in 
some cases [9]. 

The carcinoid of rectum (10–20% of the neuroendo-
crine gastrointestinal tumors) is of small dimensions 
with polypoid aspect, situated at a distance of 4–20 cm 
above the dentate line on the anterior or lateral rectal 
wall [8]. 

The rectum carcinoid represents 0.7–1.3% from all 
rectal tumors. The incidence at postmortem examination 
is <0.04% but it is probably underestimated because the 
rectum it is rarely carefully examined at the autopsy 
[19]. For the rectal localization, it was observed an even 
distribution in men and women [20]. The age of disco-
very is the 5th and 7th decade of life. Although recto-
rrhagia is a revelatory sign, the majority is discovered 
incidentally during an endoscopic examination. Because 
at this level the cells do not produce serotonin, the 
carcinoid syndrome is not present in these patients [8]. 

The 5-year survival rate for the rectal carcinoid  
is around 83% [20]. Usually these tumors are benign 
and rarely develop metastases. The acid phosphatase 
specific for the prostate (PSAP) is found in 80–100% of 
the rectum carcinoids [21]. 

The tumors situated in the ascending colon are 
immunohistochemically positive for synaptophysin but 
can also present cells that can become positive for 
serotonin and somatostatin. 

Carcinoid tumors of the large bowel could be multi-
centric [22]. 

 Conclusions 

The carcinoid of the digestive tract is a rare 
pathology but its incidence is on a constant increase. 
The most frequent location is represented by the large 
bowel and the appendix. Appendicular carcinoid has the 
best prognosis due to its early discovery. Most of the 
cases are discovered in a metastatic stage of the disease, 
usually in the liver. 
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