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Carcinoids of the Rectum: An Evaluation of 1271 Reported Cases 
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Abstract: The present study was conducted to evaluate the 
current status of rectal carcinoids from multiple systemic as- 
pects, based on extensive information provided by 1271 cases 
cited in 465 international articles published since 1912. Each 
case report was carefully read, computerized, and analyzed by 
the gut-pancreatic endocrinoma analysis system (Niigata Reg- 
istry). To avoid case duplication, cases without individual 
identification, such as the age and sex ufthe patient, and those 
with identical clinical and laboratory data and institutes of 
source, were excluded. Where appropriate, selected cases 
from an overall gastrointestinal (GI) series consisting of 4461 
cases similarly documented in the same Registry were re- 
ferred to fur comparison. The representative characteristics of 
rectal carcinoids consisted of a male preponderance, small- 
sized tumors of ltlmm or less at detection, predominant 
submucosal invasion with a relatively high incidence of 
metastases, a high incidence of hematogenous spread, a pre- 
dominant histology of the B-type growth pattern, a low rate of 
silver reactivity, the infrequent association of careinoid syn- 
drome, and a relatively high rate of mortality within 5 years 
after removal of the lesions. 

Key Words: rectal carcinoid, statistics, mctastasis, immuno- 
histochcmistry, size distribution 

Introduct ion 

Rectal carcinoids, a relatively rare malignancy in the 
U.S. and Western European countries, ~ are being found 
with increasing frequency in Japan. 2 The largest 
individual-case series of rectal carcinoids to date are 
those of the May{} Clinic Groups 3,4 dealing with 147 and 
133 cases, respectively, while the largest three collected- 
case series are represented by those listing 939, 706, and 
592 cases, 5 7 respectively. These latter three series have 
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dealt with several aspects and characteristics of rectal 
carcinoids. In view of the rapidly developing research 
activities in the field of recent endocr inoma investiga- 
tions, the present study was conducted to evaluate and 
analyze the current status of rectal carcinoids from mul- 
tiple systemic aspects based on extensive information 
obtained from a statistically reliable number  of cases 
that until now have been unavailable. 

Materials  and Methods  

The present study included 1271 cases of rectal 
carcinoids cited in 465 of a total 800 articles on rectal 
carcinoids individually collected as widely as possible 
from the international literature, covering approxi- 
mately 30 countries and dating back to 1912 ~ (Table 1). 
Each case was carefully read, computerized,  and ana- 
lyzed by the gut-pancreatic endocr inoma analysis sys- 
tem (Niigata Registry) 2. To aw}id case duplication, 
cases without individual identification, such as the age 
and sex of the patient, and those with identical clinical 
and laboratory data and institute of source, were ex- 
cluded. Consequently,  those reported in groups or as 
single cases without individual identification were ex- 
cluded from the present series. Where  appropriate ,  se- 
lected cases from the overall gastrointestinal (GI)  series 
consisting of 4461 cases similarly documented in the 
Niigata Registry were referred to for comparat ive 
purposes. Statistical significance was calculated by the 
chi-squared test. 

Results  

Chronological Changes in Case Reports 

The number  of cases published in the last 15 years has 
increased twofold over those reported before 1980. This 
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Fig. 1. The chronological changes in 
the number of reported cases of rec- 
tal carcinoids indicate that the recent 
rapid increase in the entire series 
is in parallel to the Japanese series. 
Fifteen cases reported in 1995 were 
excluded 

Table 1. Cases of rectal carcinoids collected from the world 
literature 

Areas/countries No. of cases 

No. of cases I 271 * 
Japan 815 
U.S./Western Eu,-opean countries 405 
Eastern European countries 10 
Asian and African countries 41 

After 1980 871 
Before 198() 400 

* Citcct in 465 articles 

Table 2. Male to female ratio and age distribution (n = 1 271) 

Male to femalc ratio 1.6:79(//481 
Overall (31 carcinoids 1.3:2484/1 977 1-P < 0.(11 

Age distribution 1(I-85 
Average age: overall 51.3 

Male 51.4 
Female 51.1 

GI, gastrointestinal 

is shown in Fig. 1, which d e m o n s t r a t e s  an abrup t ,  r ap id  
chrono log ica l  increase  in the  n u m b e r  of  r e p o r t e d  cases 
of  rec ta l  ca rc ino ids  dur ing  the last 15 years .  This  in- 
c rease  can a lmos t  exclus ively  be a t t r i bu t ed  to the  in- 
c rease  in the  J a p a n e s e  series.  

Male to Female Ratio (Tab le  2) 

A significant d i f fe rence  in the  male  to female  ra t io  was 
ev iden t  be tween  the rectal  ca rc ino id  series  and  the 

overa l l  G I ser ies  (P  < 0.01). In the  r e p o r t e d  large series,  
the  male  to female  ra t io  showed  a wide range  be tween  
0.7 and 2.7 '),H~ with an overa l l  male  p r e p o n d e r a n c e J  

Age Distribution (Table  2) 

In the p resen t  s tudy,  the age d i s t r ibu t ion  r anged  be- 
tween 10 and 82 years ,  with an ave rage  age of  51.3, 
showing no s ta t is t ical ly  s igni l icant  d i f ference .  Most  
large ser ies  of  rectal  ca rc ino ids  ind ica ted  an ave rage  age 
ranging  be tween  46 and 52 years  -'..>,~ while  the series  
r e p o r t e d  by Bates  r evea led  an a p p a r e n t  d i f fe rence  in 
sex in the  peak  age decade ,  be ing  the 6th l'or men and 
the 5th for women .  ~=,L~ 

Clinical Manff'estations (Tab le  3) 

Me lena  and anal  b leed ing  were  the r e p r e s e n t a t i v e  clini- 
cal man i fe s t a t ions  as r e p o r t e d  in o the r  series,  with vary-  
ing inc idences .  = Ana l  b l eed ing  was r e c o r d e d  in 116 

Table 3. Clinical manifestations (n - 1 271) 

No. of cases Per cent 

Not recorded 396 31.2 
Recorded 875 68.8 

Asymptomatic 145 16.6 
Symptomatic 730 83.4 

Melena/anal bleeding 288 39.5 
Abdominal pain 139 19.0 
Constipation 125 17.1 
Diarrhea 85 11.6 
Weight loss 50 6.8 
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Table 4. Preoperative diagnoses and surgical procedures (n = 1271) 

No. of cases Per cent 

Preoperative diagnosis 
Correct/suspicious 674 53.0 

Before 1980 183/400 45.8 ]_p < 0.01 
After 1980 491/871 56.4 

Surgical procedures 
Not recorded 73 5.7 
No surgical procedures 41 3.2 
Laparotomy without removal of lesions 62 4.9 
Lesions removed* 1 095 86.2 

Abdominoperineal(Miles) 130 11.9 
Abdominal/(low-) anterior 55 5.0 
Local 365 33.3 

Transan al 131 35.9 
Transsacral 15 4.1 
Not specified 219 60.0 

Polypectomy/identical prec. 379 34.6 
Without further prec. 335 88.4 

Prec. not specified 271 24.7 

Prec., surgical procedures 
* Procedures were duplicated in a small number of cases 

J. Soga: Rectal Carcinoids 

Table 5. Sites of the lesions, size distribution, and depth of invasion 

No. of cases 

Sites of the lesions (n = 1 271) 
Distance* evaluated 667 

Anorcctal region 18 
-4(1 mm 93 
-80 415 
-120 120 

121 21 
Size distribution (n - 1(175) 

Tumor size Incidence 
- l ( Imm 710 

11-20 200 
21 -30  70 
31-50 49 
51-70 3 I 
71-100 8 

101- 7 
Depth of invasion (n = 776) 

Depth Incidence 
Intramucosal 16 
Submucosal 592 
To muscular layer 79 
Transmural 5 I 
lnvasive to neighboring structures 38 

Per cent 

52.5 
2.7 

13.9 ]-P < 0.01 
< 0.01 

62"2~ P < 0.01 
18.0 
3.1 ]-f '  < 0.01 

66.0 ,, I-," < o.ol 
18.0 
6.5-~ <0.01 

4.6 
2.9 
0.7 
(1.7 

2.1 l - P  < 0.01 
76.3 ]__-n < 0.01 
10.2 jr" 
6.6 
4.9 

* l)isiance (mill) from anorcctal line 

pat ients ;  however ,  in 25 with h e m o r r h o i d s  it was diffi- 
cult  to dec ide  whe the r  the anal  b l eed ing  was def in i te ly  
r e l a t ed  to the  carc inoids ,  only  to the  h e m o r r h o i d s ,  or  to 
both .  As  a m a t t e r  of  fact, a s y m p t o m a t i c  ca rc ino ids  were  
inc identa l ly  found  in 97 pa t ien ts  with hemor rho i d s .  In- 
tes t inal  obs t ruc t ion  was e n c o u n t e r e d  in 10 pa t i en t s  who 
suf fered  a b d o m i n a l  pain  and cons t ipa t ion .  

Preoperative Diagnosis (Tab le  4) 

The  p r e o p e r a t i v e  d iagnos is  of  ca rc ino ids  was con f i rmed  
in most  cases  by h is to logica l  e x a m i n a t i o n  of  the  b iopsy  
or  p o l y p e c t o m y  spec imens .  Thus ,  over  half  the  cases  in 
the  ser ies  were  d i a g n o s e d  p r eope ra t i ve ly .  In  a few cases,  
e x p e r i e n c e d  endoscop i s t s  were  a lmos t  c o m p l e t e l y  confi-  
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dent of the diagnosis based on the color and configura- 
tion of the lesions imitating a submucosal tumor. It is 
apparent that in the years since 1980, the diagnostic 
accuracy of carcinoids has improved in accordance with 
the popularization of endoscopic examinations. 
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Size Distribution (Table 5) 

Most rectal carcinoids belonged to the category of small 
lesions of 20mm or less. Smaller lesions of 10mm or less 
comprised about two-thirds of the series. 

Surgical Procedures (Table 4) 

For small submucosal lesions of 10ram or less, 
endoscopic polypectomy or an identical endoscopic 
procedure was often carried out without the need for 
further surgery. 

Sites of  Lesions (Table 5) 

The site where rectal carcinoids were most frequently 
detected (P < 0.01) was in the middle portion of the 
rectum between 4 and 8 cm from the anorectal junction. 

Depth of  lnvasion (Table 5) 

Approximately 76% of the cases had a depth of inva- 
sion extending into the submucosal layer, with a statisti- 
cally significant difference from the other groups (P < 
0.01). It has been proven in animal experiments 14 that 
gastric carcinoids originate in the lower portion of the 
glands and spread out into the neighboring stroma of 
the lower mucosal layer. The muscularis mucosae is 
quite rapidly invaded down into the submucosal layer 
where a nodule larger than the original site in the mu- 
cosa is formed, imitating a submucosal tumor in 

Table 6. Metastases 

No. of cases Per cent 

Overall evaluation (n = 1 271) 
Metastases 287/1 271 22.6 ]_ p < 0.(11 
Overall GI series 1 385/4461 31.0 

Site of involvement (n = 287) 
Lymph nodes 173 60.3 ]_ NS 
Liver 167 58.2 
Bone 27 9.4 
Mesentery/omentum/peritoneum 24 8.4 
Lung 23 8.0 

Tumor-size and metastases (n = 1/)75) 
Tumor-size Metastases 

-10mm 391/710 5.5 ]_p < 0.01 
11-20 60/200 30.0 ]__p < 0.01 
21-30 49/70 70.0 
31-50 40/49 81.6 
51- 38/46 82.6 
Total 226/1 075 21.6 

Depth of invasion and metastases (n = 776) 
Depth of invasion Metastases 
Intramucosal 0/16 0 }-P < 0.01 
Submucosal 69/592 11.7 ]_p < 0.01 
To muscular layer 45/79 57.0 ]_p < 0.01 
Transmural 37/51 72.5 
lnvasive to neighboring structures 36/38 94.7 
Total 187/776 24.1 

Lesions with submucosal invasion: size and metastases (n = 519) 
Tumor-size Metastases 

-5 mm 2/153 
6-10 24/247 

11-15 10/62 
16-20 7/29 
21- 15/28 

NS, no statistical significance demonstrated 

16.1 ~-P < 0.05 
24.1 ~_p < 0.05 
53.6 J -  



116 J. Soga: Rectal Carcinoids 

endoscop ic  a p p e a r a n c e .  This  is cons ide red  the typical  
invas ion pa t t e rn  of  gas t ro in tes t ina l  carcinoids .  In hu- 
man  spec imens ,  such fea tu res  a re  f requen t ly  encoun-  
te red ,  pa r t i cu la r ly  in ser ial  sec t ions  of  the  lesion.  

Metastases (Tab le  6) 

The  overa l l  inc idence  of  me tas t a ses  f rom recta l  car-  
c inoids  was 22.6%, which was s igni t icant ly  lower  than  
tha t  f rom overa l l  GI  ca rc ino ids  (P  < 0.01). H e m a t o g -  

enous  metas tases ,  r e p r e s e n t e d  by those  found  in the  
l iver,  i nd ica t ed  a high va lue  of  58.2%, which was a lmos t  
ident ica l  to l y m p h o g e n o u s  spread .  Me ta s t a se s  in re la-  
t ion to t u m o r  size and dep th  of  invas ion were  par t icu-  
lar ly  e m p h a s i z e d  in the  lesions of  2 0 m m  or  less and  
those  with submuc osa l  invasion.  Smal l  ca rc ino ids  with 
the  mos t  f r equen t ly  d e t e c t e d  sizes ranging  b e t w e e n  6 
and  l O m m  and  with the  most  p r e d o m i n a n t  dep th  of  
submucosa l  invas ion showed  an u n e x p e c t e d l y  high inci- 
dence  of  me tas t a ses  of  a p p r o x i m a t e l y  10%. 

Table 7. Histologic, histochemical, immunohistochemical, and electron microscopic 
evaluations 

No. of cases Per cent 

Histologic types ~5 (n = 344) 
A: nodular 35 10.2 
B: trabecular 124 36.0 
C: tubular/glandular 12 3.5 
D: poorly differentiated 7 2.0 
E: mixed 166 48.3 

Lesions (n = 299) including: 
A pattern 118 39.5 
B pattern 227 75.9 ] -P  < 0.01 
C pattern 69 23.1 ] -P  < 0.01 
D pattern 18 6.0 

Silver impregnations (n - 676) 
Recorded 676/1 271 53.3 ]_p < 0.01 

After 1980 532/871 61.1 
Grimclius argyrophilia 324/5(/0 64.8 

Overall (;1 carcinoids 1095/1 365 80.2 1-I' < 0.01 
Argcnlaflin coil type 59/392 15.1 

Overall ( i l  carcinoids 177/892 19.8 ]- / '  < 0.05 
Argyrophil cell typc 196/392 50.0 

Overall (;I carcinoids 508/892 57.0 ]-1' < 0.05 
Nonreactive cell type 137/392 34.9 

Overall (;1 carcinoids 207/892 23.2 ]-P < 0.01 

Imnmnohistochcnfistry (H = 209) 
Recorded 209/I 271 16.4 1-- "~ < 0.0 I 

After 1980 2119/871 24.0 , t  
Rectal series Overall (;I 

NSE 47/6(I 78.3 219/276 79.3 NS 
CEA 18/27 66.7 92/144 63.9 NS 
PP 66/106 62.3 89/312 28.5 P < 0.0 I 
Chromogranin 28/46 60.9 143/185 77.3 P < 0.05 
Serotonin 54/120 45.0 231/420 55.0 NS 
Glucagon 48/111 43.2 78/399 19.5 P < 0.01 
Somatostatin 50/131 38.2 200/506 39.5 NS 

M ultisecretors 
G 1 hormones 68/209 32.5 

Electron microscopic ewduation (11 - 1 271) 
Obscrvation attempted 

After 1980 
Endocrine granules (n = 147): 

Round 
Round and pleomorphic 
Pleomorphic 
No characteristics described 

184/870 21.1 P < 0.01 

148/1 271 11.6 ] -NS 
108/871 12.4 

87 59.2 
8 5.4 

18 12.2 
34 23.1 

NSE, ncuron-specilic cnolasc; CEA, carcinocnlbryonic antigen; PP, pancreatic polypeptide 
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Histologic Growth Patterns (Table 7) 

Histologic types A through E ~5 representing the histo- 
logic growth patterns t~' were applied for this analysis. A 
significant predominance of the E type was evident, 
while the B pattern as a constituent component  was 
found to be the most frequent of the other three pat- 
terns (P < 0.01). 

Silver Impregnations (Table 7) 

In rectal carcinoids the positivity of silver impregna- 
tions was generally low compared with the overall GI 
series. This might be reflected in the significantly lower 
value of Grimelius argyrophilia of 64.8% in rectal 
carcinoids (P < 0.01) than in the overall GI series. 
Consequently , a low incidence (P < I).05) of two cell 
types, namely the argentaffin cell, and argyrophil cell 
varieties, and a relatively high incidence (P < 0.01) of 
the nonreactive cell variety, were shown to be charac- 
teristic of rectal carcinoids. 2 

lmmunohistochemistry (Table 7) 

All of the 209 cases in which immunohistochemical 
analysis was recorded had been published after 1980. In 
the present series of rectal carcinoids, pancreatic 
polypeptide (PP) and glucagon exhibited a positive inci- 
dence significantly higher (P < 0.01) than that in the 
overall GI series, while chromogranin was less fre- 
quently (P < 0.05) positive than in the overall GI series. 
Approximately one-third of the rectal carcinoids were 
l:ound to secrete two or more types of G I hormones. 

Electron Microscopic Evahtation (Table 7) 

Surprisingly, an electron microscopic search for car- 
einoid granules in neoplastic cells showed only a slight 
increase in frequency after 1980, compared with the 
entire period of carcinoid research. It seemed likely that 
despite the significant increase in rectal carcinoid cases 
over recent years, most were too small to be submitted 
for electron microscopic analysis. Granules of an endo- 
crine type were detected in 147 cases, among which 
pleomorphic granules with possible serotonin content 

were described in 17.7%, exhibiting an almost identical 
value of argentaffin cell type in 15.1%. 

Carcinoid Syndrome (Table 8) 

It has been well established that the carcinoid syndrome 
is rarely encountered in rectal carcinoids compared with 
carcinoids of most other organs. In fact, only 9 (0.7%) 
cases of carcinoid syndrome were recorded in the 
present rectal carcinoid series. In the representative 
collective series 2s',v the incidence of carcinoid syndrome 
ranged between 0.2% and 0.5%, being even lower than 
in the present series. 

Elevated Serotonin Activity (Table 8) 

It has been pointed out that serotonin activity, repre- 
sented by serotonin in the blood and its product 5- 
hydroxyindolacetic acid in the urine, in the presence of 
carcinoids was low in the general population but signifi- 
cantly high in a series of cases of carcinoid syndrome. 2 
This was not proven in the present series due to the lack 
of a statistically sufficient number of cases of carcinoid 
syndrome. 

Association of Synchronous Malignancies (Table 9) 

Of a total 108 cases of patients with associated synchro- 
nous malignancies, 34 had rectal carcinomas, revealing 
a significantly high incidence compared to cokm carci- 
nomas (P < 0.05) and gastric carcinomas (P < 0.01). 

Postoperative Outcomes (Table 10, Fig. 2) 

Of 158 patients effectively followed up for 5 years or 
more, excluding those who died within 30 days of sur- 
gery and those who reportedly died from causes other 
than carcinoids, there were 105 5-year survivors, com- 
prising 66.5%, with the remaining 33.5(/~ representing 
those who died within 5 years. Figure 2 shows an overall 
5-year survival rate of 81.5% (A) and a comparative 
evaluation of 5-year survival rates between two groups 
of patients without (B) and with (C) metastases. Al- 
though the postoperative survival of patients with 

Table 8. Cases of carcmoid syndrome 

No. of cases Per cent 

Carcinoid syndrome (n = 1 271) 9/1 271 0.7 
Overall GI carcinoids 242/4461 5.4 ]-P < 0.01 

Elevated serotonin activity 01 = 261) 
Overall rectal carcinoids 32/261 12.3 
With the carcinoid syndrome 4/6 66.7 
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Table 9. Association of synchronous malignancies (n = 1 27/) 

No. of cases Per cent 

Synchronous malignancies 102 8.0 
Lesions 107* 

Rectal carcinoma 34 33.3 
Early 4 11.8 

Colon carcinoma 17 16.7 
Early 1 5.9 

Gastric carcinoma 15 14.7 
Early 5 33.3 

Uterine carcinoma 6 5.9 
Perianal skin carcinoma 5 4.9 
Pancreatic carcinoma 3 2.9 
Others 27 26.5 

* Triple malignancies were found in five patients 

T a b l e  10. Postoperative outcome (n = 488) 

No. of patients Per cent 

Alive but followed up <5 years 330 67.6 
Able to be effectively analyzed 158 32.4 
5-year survivors 105 66.5 
Died within 5 years* 53 33.5 

* Excluding patients who died within 30 days following removal of 
lesions and those who died from causes reportedly other than 
carcinoids 

carcinoids may in general be influenced by various fac- 
tors including histologic growth patternsJ ~.~ as with 
other malignancies, it seemed apparent that precise in- 
formation was difficult to obtain because most of the 
patients with minute lesions were not followed up for a 
sufficient period of time. 

D i s c u s s i o n  

In accordance with the rapid popularization of endo- 
scopic examination of the rectum, an increasing number 
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Table 11. Representative characteristic features of rectal 
carcinoids 

Male preponderance 1.6 
Small lesions 10mm or less 66.0% 
Submucosal invasion 76.3% 
Submucosal invasion with 11.7% 

metastases 
Hematogenous (hepatic) 

spread 
B-type growth pattern 
Low rate of silver reactivity 

(negative Grimelius 
argyrophilia) 

Low incidence of the carcinoid 0.7% 
syndrome 

Deaths within 5 years after 33.5% 
removal of lesions 

58.2% of 287metastases 
(13.1% of all 1 271 cases) 

75.9% 
35.2% 

of small lesions including carcinoids have been detected 
in their early states, and are being safely and effectively 
treated by minor surgical procedures such as 
endoscopic polypectomy. Such progress in detection 
and minor surgery has resulted in a decreasing number 
of advanced cases of carcinoids presenting with hor- 
monal manifestations or the carcinoid syndrome. Thus, 
the status of carcinoids is changing dramatically in many 
aspects with progress in the research of carcinoids and 
related endocrinomas. 

The representative characteristics of rectal carcinoids 
as demonstrated in the present study and summarized 
in Table I I, were: (a) a male preponderance, (b) small 
tumors of 10mm or less at detection, (c) predominant 
submucosal invasion with a relatively high incidence of 
metastases, (d) a high incidence of hematogenous 
spread, (e) a predominance of the B-type growth pat- 
tern, (f) a low rate of silver reactivity, (g) the infrequent 
association of carcinoid syndrome, and (h) a seemingly 
high rate of deaths within 5 years after removal of the 
lesions. 
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Fig. 2. Reported 5-year-survival rates 
in patients with rectal carcinoids, as 
calculated by the Kaplan-Meier 
method. The reported cases of rectal 
carcinoids able to be effectively ana- 
lyzed (A; n = 488) were divided into 
two groups: those without (B; n = 
353) and with (C; n = 135) 
metastases. A statistically significant 
difference was evident between the 
latter two groups 20 4@ ~ (MONTHS) 
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