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ABSTRACT

    In this paper, 4 cases of rectal cancer possibly induced by radiotherapy for cervical 

cancer are reported, with special reference to radiation-carcinogenesis relationship. For 

detecting radiation-induced rectal cancer, we reviewed 34, 783 cases with tumor or tumor 

-like lesion registered to the Nagasaki Tumor Registry Committee . As a result, we found 

4 cases reported here from 296 female cases of rectal cancer, the rate being 1.35%. The 

latent period ranged from 10 to 27 years, the mean being 19.5 years. In all of these 4 cases,
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   tumors were located in the anterior wall of the rectum 3-6 cm from the anal verge. 

 Macroscopically, they were Borrmann II-III type. Microscopically, they were well differ-

   entiated adenocarcinoma, some of which revealed mucinous carcinoma in parts. The rectal 

   wall of three resected cases showed fibrosis of the submucosa and surrounding tissue, where 

   the blood vessels showed sclerosis and hyalinization, due to previous irradiation.

INTRODUCTION

     Carcinogenesis as a late effect of radiotherapy is the most important issue. 

Radiotherapy is often performed for cervical cancer before and after surgery or indepen-

dently. Cancer of the rectum", cancer of the bladder2), cancer of the uterine body3), 

sarcoma4), etc., have been known generally, though rare, as cancers induced by irradiation 

for cervical cancer. Among those, cancer of the rectum is most frequent by the 

literature.5)6) Accumulation and analysis of cases of rectal cancer after radiation therapy 

seem to indicate as to how such patients should be followed up in their courses. CASTRO 

et al') analysed 26 cases of colorectal cancer following irradiation for cervical and uterine 

cancers in 1973. KARAKI et al') summarized 74 cases of radiation induced colorectal cancer 

previously reported abroad including Castro's 26 cases. However, there are a few reports 

describing detailed clinicopathological findings in each case. The purpose of this paper is 

to report 4 cases of rebtal cancer possibly induced by radiotherapy for cervical cancer, 

especially concerning radiation-carcinogenesis relationship.

MATERIALS AND METHODS

     For the purpose of detecting rectal cancer induced by radiotherapy for cervical 

cancer, we reviewed 34, 783 cases with tumor or tumor-like lesion registered to the 

Nagasaki Tumor Registry Committee during eight years from 1973 to 1980 covering the 

central and southern areas of Nagasaki Prefecture. The criteria used for selection of 

radiation induced rectal cancer cases were 1) past history of radiation therapy for cervical 

cancer, 2) evidence of rectal cancer and 3) relatively long latent period. Cases with 

possible recurrence and/or metastasis of cervical cancer were discarded. For the detected 

cases, histological specimens were prepared from paraffin blocks and reexamined micros-

copically by several staining methods. As classification of the tumor by macroscopic 

appearance, Borrmann's classification which is usually applied to gastric cancer, was used.
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As to microscopic diagnosis and degree of invasion of carcinoma, general rules for clinical 

and pathological studies on cancer of colon, rectum and anus by Japanese Research Society 

for Cancers of Colon and Rectum were applied.8) 

RESULTS 

In 34, 783 cases registered, 720 cases of rectal cancer including 296 female cases were 

selected. Among these female cases, 4 cases of probable radiation induced rectal cancer 

were detected. The rate of radiation-induced rectal cancer to all rectal cancer of female' 

was 1.35%. A summary of these 4 cases is given in Table 1. The latent period ranged 

from 10 to 27 years, the mean being 19.5years. The age at diagnosis or of operation for 

rectal cancer ranged from 56 to 72, the mean being 65.5 years. 

Table 1. Rectal cancer following irradiation for cervrcal carcmoma 

(Nagasaki Tumor Tissue Resistry 1973-1980) 

Cervical carcinoma Rectal cancer 
Radiation Macroscopic Histologic Latent 

A e Operatlon thera t e t e Tlil]e eriod( ) Onset Do se S m tom Lo c at io n 

l 69 ( + ) (+ ) 19 53 27 
External 

2 56 ( + ) In t ern al 19 56 19 
5'87 5mg . h 19 53 

3 72 ( -) 22 Radium 

X-r ay 4 . 89Gy 
4 65 Radium 7 2 OOmg . h 1963 1 O (~) 

1980 Constlpatlon ant 4 5cm Borr 111 pap-tub 

Difficully of 
19 7 5 def ecat ion ant . 6cm pap-tub Borr II 

1975 Vaginal tumor ant. ? Borr 11 pap-tub(b. ) 

1973 Anal bleedlng ant .3cm pap-tub-muc Borr 111 

ant anterlor wall, pap:papillary, tub:tubular, muc:mucinous 

CASES 

Case 1 69 year-old female 

In 1953, hysterectomy was performed under a diagnosis of cervical cancer and this 

was followed by radiotherapy. The dose and method of irradiation are unknown. 

Thereafter, vesico-vaginal fistulas developed and the patient needed diapers. Since then, 

there was a trend of constipation. In June 1980, constipation was aggravated and the stool 

was confined in size. Digital palpation disclosed a circumferential papillary tumor at the 

site approximately 4-5cm from the anal verge. A diagnosis of adenocarcinoma was made 

by biopsy and proctectomy was performed. The rectum was severely adhered to the 

vagina and bladder wall. The Borrmann-III tumor measuring 8.0 x 7.0cm was located 

almost circumferentially at the anterior wall of the lower rectum. Histologically, the 
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tumor was moderately differentiated adenocarcinoma, consisting of well differentiated 

parts with papillary and glandular proliferation of large atypical cylindrical epithelium, 

moderately differentiated parts with formation of small glands by cubic-cylindrical epith-

elium, and poorly differentiated parts forming cell masses (Fig. l). Invasion pattern was 

INF a, Iyo vo, aw( - ) ow( - ) ew( + ). Fibrosis of the submucosal tissue around the 

tumor was seen and the vessels showed fibrous or hyalinous thickening. 

Case 2 56-year old female 

In 1956, simple hysterectomy was performed under a diaguosis of cervical cancer 

stage 111. After the operation, external and intravaginal irradiation was performed, but 

the dose and method of irradiation are unknown. Around this time, she received treat-

ment for anal fistula. After the radiotherapy, stool was confined in size. Since 1962, 

bloody stool was noted occasionally but it was considered as hemorrhoids. In September 

1975, the patient was examined for difficulty in defecation. Endoscopy disclosed a caulifl-

ower-shaped tumor at the right anterior wall 6cm from the anal verge. A diagnosis of 

adenocarcinoma was made by biopsy. Proctectomy was performed. A Borrmann II 

tumor measuring 2.4 x 1.9cm was present in a region, 5.5cm from the anal verge. His-

tologically, it was well differentiated adenocarcinoma with papillary or glandular prolifer-

ation of hyperchromatic atypical large cylindrical epithelium. Part of the tumor revealed 

the appearance of mucous adenocarcinoma forming dilatation and degenerative necrosis of 

the gland due to excessive production of mucin (Fig. 2). Fibrosis was observed in the 

deeper part of the tumor and fibrous and hyalinous thickening of blood vessels was 

occasionally seen (Fig. 3). 

~~ 

' 

~~~_' 

Fig. 1. Case 1. This case showed well, moderately and poorly differ 

entiated adenocarcinoma, in which well differentiated part is 

predominant. (H. E. 130 x) 
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Case 2. Mucinous adenocarcinoma with dilatation and degener-

ation of glands due to excessive production of mucin was seen in 

part though well differentiated adenocarcinoma composed of 

papillary and glandular proliferation of atypical cylindrical 

epithelia was predominant in this case. (H. E. 25 x) 

Fig. 3. Case 2. In the deeper part of the rectum, blood vessels showed 

fibrous thickening and hyalinization surrounded by fibrosis. 

(Elastic stain. 250 x) 

Case 3 72-year old female 

In 1953, radiotherapy with radium 5,874mg. hr was performed under a diagnosis of 

cervical cancer stage IV. The clinical course thereafter was satisfactory. However, 

yellowish discharge developed since 1975 and a protrusive lesion appeared at the posterior 

vaginal wall in February 1976. A soft turnor was found circumferentially at the anterior 

wall by rectal examination and was diagnosed as adenocarcinoma by biopsy. The general 
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condition was aggravated thereafter and the patient died in May 1976. Autopsy was not 

performed. Biopsy specimens showed well differentiated adenocarcinoma with papillary 

or glandular proliferation of hyperchromatic atypical cylindrical epithelium in necrotic 

tissue . 

Case 4 65 year-old female 

In April 1963, the patient received intravaginal irradiation with radium 7,200mg. hr 

and deep irradiation with x-ray 306 rad x 16 times (total 48.96 Gy) under a diagnosis of 

cervical cancer. The progress thereafter was satisfactory except for infrequent anal 

hemorrhage. In November 1973, the patient noticed anal hemorrhage. She had no 

diarrhea nor tenesmus. A tumor was found at the anterior wall 3cm from the anal verge by 

rectal examination. A diagnosis of adenocarcinoma was made by biopsy and proctectomy 

was performed. The rectum was fibrously adhered with the uterus. Recurrence of 

uterine cancer was not noted. The resected specimen showed a Borrmann-III tumorous 

lesion measuring 2.5 x 2.2cm at the anterior wall 3cm from the anal verge. A part of tumor 

showed a smooth surfaced polypoid lesion. In the rectal mucosa near the tumor, scattered 

lesions of irregular-shaped shallow ulcer were seen (Fig. 4). Histologically, the tumor was 

Fig. 4. Case 4. Irregularly shaped carcinomatous lesion. Borrmann-III, 

is present on the anterior wall of the rectum, measuring 2.5 x 2. 

O cm at 3 cm from anal verge. A smooth surfaced polypoid lesion 

is seen in a part of the tumorous lesion. In the rectal mucosa 

near the tumorous lesion, some scattered shallow ulcerative 

lesions are seen. 
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well differentiated adenocarcinoma wherein the atypical cylindrical epithelium formed 

irregular shaped glands and/or papillary proliferation. In a polypoid lesion, the appear-

ance of mucinous carcinoma in which tumor cells floated in mucin lake was seen (Fig. 5). 

Submucosal edema and fibrosis were presented in the lower half of the resected specimen. 

In the ulcerative lesion, the regenerative mucosa was formed (Fig. 6). Some blood vessels 

in the rectal wall near the tumor showed fibrous thickening and hyalinization which were 

tortuous and embedded in increased elastic fibers (Fig. 6, 7). 

Fig. 5. Case 4. Histologically, this case is also well differentiated 

adenocarcinoma. Infiltrating tubular carcinomatous lesion and 

mucinous carcinomatous lesion with mucin lake and floating 

malignant cells (in upper right) are seen. (H. E. 25 x) 

Fig. 6. Case 4. In the ulcerative lesion, regenerative mucosa is formed. 

The muscularis mucosa is thickened. In the submucosa, fi-

brously thickened blood vessels are seen. (Elastic stain. 25 x) 
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Fig．7． Case　4．Blood　vessels　are　thickened．An　artery　shows
hyalinous　intimal　thickening　with　disruption　of　intemal　elastic

lumina．A　small　vein　shows　fibrous　thickening　surrounded　by

proliferating　elastic　fibers．（Elastic　stain．250x）

鵜，1
　蘇鰍

DISCUSSION

　　　　　Cervical　cancer　as　well　as　breast　cancer　and　cancer　of　head　and　neck　is　a　malignant

tumor　that　has　been　a　common　target　of　radiotherapy．Two　cases　of　rectal　cancer　were

first　reported　by　SLAuGHTER　and　SouTHwIcKg）．　In1973，CAsTRoα‘zl1）collected26cases　of

colorectal　cancer　that　developed　after　radiotherapy　for　uterine　or　cervical　cancer　and

reviewed　these　cases　from　various　aspects．In　Japan，290malignant　tumor　cases　following

radiotherapy　were　collected　by　a　nationwide　questionnaire　survey　by　SAKAIαα1．5）Of　the

140primary　malignant　cases　among　the　collected　cases，uterine　caner　reportedly　was　most

frequent　being　noted　in59cases（42．1％）．Recto－sigmoid　colon　cancer　as　an　induced　cancer

was　seen　in100f59cases．MAEHARA61α16）reported　that，of　the19possibly　radiation

induced　tumor　cases，cervical　cancer　as　primary　malignancy　was　in10cases　and　among

these　rectal　cancer　as　induced　cancer　was　most　frequent　being　seen　in4cases．NlsHllo）

reported52cases　of　radiation－proctocolitis　probably　related　to　carcinogenesis　in142cases

collected　by　a　questiomaire　survey　of　non－tumorous　disorders　related　to　development　of

COlOreCtal　CanCer．

　　　　　SEYDELI1）reported　that　colorectal　cancer　developed　in3cases　of354cervical　cancer

5－year　survival　individuals，the　incidence　being　O。85％。　PALMER　and　SPRATT12）observed　the
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occurrence of rectal canber in 2 cases among 471 cervical cancer cases who received 

radiotherapy and survived 10 years or more and considered that the incidence was not 

different from the expected value. DlcKSoNl3) reported that, among 923 cases who survived 

5 years or more following radium irradiation for cervical cancer, death from rectal cancer 

was seen in 12 cases versus the expected value of 4.35 and 13 cases of colon cancer versus 

the expected value of 9.94, showing some increase from the expected value. SANDLER14) 

also emphasized high risk of colorectal cancer and recommended sufficient observation of 

the progress. In our previous screening of multiple cancer from among 13,000 autopsy 

cases in Nagasaki University and related hospitals,15) we found only one case of induced 

rectal cancer among 3 cases of combined cervical cancer and rectal cancer.16) The four 

cases in this study were extracted from 296 female cases of rectal cancer in 34,783 

registered specimens, the rate being 1.35%. 

The mean latent period from radiotherapy to the detection of induced cancer ranged 

from 5 to 30 years and was 10 years or more in 69.2% according to CASTRO et al.1) In 10 

cases of rectal cancer following radiotherapy studied by SAKAI et al5) ranged from 10 to 24 

years, the mean being 18.6 years. In MAEHARA et al's 4 cases, it was from 21 to 25 years 

with the mean of 23 years.6) In our 4 cases, the latent period ranged from 10 years to 27 

years, the mean being 19.5 years. 

The site of rectal cancer was the anterior wall, 3-6cm from the anal verge in all the 

four cases. The anterior wall of rectum is connected to the vaginal wall through the 

rectovaginal septum and in contact with the uterus beyond the recto-uterine pouch. Thus, 

when the cervix uteri is treated by high- dose irradiation, the anterior wall among other 

regions in the rectum would be exposed to a higher dose. In radiation proctitis, the 

anterior wall is the most affected region in the rectum.17) Although there has been no 

report with attention to the location of tumor in collection of rectal cancer cases following 

radiotherapy for cervical cancer, most of case reports of rectal cancer with indication of 

site have shown that the sites in most cases were anterior wall 3-7cm from the anus.18)19) 

In terms of histological images, CASTRol) paid attention to the rate of mucous cancer 

as high as 58% in comparison with about 10% in ordinary rectal cancer. He further 

considered that 92.8% of cases with mucous cancer had radiation induced proctocolitis in 

view of the clinical symptoms and histological findings, and emphasized the relationship 

between mucous cancer and radiation induced proctocolitis. However, there have been 

few scientists except Castro who paid attention to mucous adenocarcinoma. In our cases, 

1 case underwent only biopsy and 3 cases proctectomy. In the case of biopsy, all we could 

say was well differentiated adenocarcinoma. In 3 cases with surgical specimens, his-
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~tological findings were well or moderately differentiated adenocarcinoma with papillo 

-tubular proliferation, and there was no case wherein mucous cancer was predominant. In 

case 4, an area of mucous cancer was seen in part of the tumor. 

As a histological characteristic of radiation induced cancer, changes by irradiation 

in the surrounding area of tumor can be given. Many of case reports of rectal cancer 

describe the changes of the interstitium.18)19)20) Various changes from the mucosa to the 

serosa have been known in late radiation enteropathy.21)22) We also observed such changes 

as fibrosis and sclerosis of vessels in our cases. 

We could find no dysplastic changes in the colorectal mucosa related to car 

cinogenesis in these resected cases except atrophy, architectural changes and cystic 

dilatation of glands.23) It is recommended that the study of carcinogenesis of the 

radiation induced colorectal cancer should be performed from various morphological 

aspects. 
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