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Enteric Adenoma and Adenocarcinoma M.J. Cooper, M.S., F.R.C.S. and R.C.N. Williamson, M.A., M.D., M.Chir., F.R.C.S. University Department of Surgery, Bristol Royal Infirmary, Bristol, United Kingdom The small bowel comprises 75% of the length of the gastrointestinal tract but is a rare site of neoplasia. An unselected retrospective review of Bristol patients between 1969 and 1983 revealed only 25 small bowel carcinomas: an incidence of 1 per 450,000 of population per annum. Distribution was 10 duodenal, 6 jejunal, and 9 ileal carcinomas; 5 patients had other associated diseases. Twentyone of the 25 patients underwent a surgical resection, of whom 17 survived (operative mortaUty 19%). Survival was 60% at 1 year and 40% at 2 years; no patient has survived 5 years although 3 remain a|ive and wel|. A further 5 patients were found to have benign adenomas in the absence of malignancy" 3 duodenal and 2 jejunal. Duodenal lesions were treated endoscopically while the jejunal adenomas were removed by enterotomy. There were no complications of treatment.



The small intestine is the site of less than 2% of ail primary gastrointestinal malignancies [I, 2], and only one-third of these are adenocarcinomas [2-5]. The rarity of these lesions means that they will only be seen occasionally by individual surgeons. Their clinical presentation is often vague, they are diagnosed late, and the prognosis is correspondingly poor. Adenomas of the small intestine are uncommon, comprising some 12% of ail benign small bowel neoplasms [6]. Villous adenomas have been even more rarely reported: Perzin and Bridge found only 51 in nearly 400,000 surgical pathology specimens [7]. This is almost certainly an underestimation since these tumors are usually asymptomatic, but the rising frequency of endoscopy will undoubtedly increase the yield of duodenal polyps. The



premalignant potential of some of these polyps is now well documented; many villous adenomas of the duodenum show malignant change at the time of resection [7-9]. The first report of a small bowel adenocarcinoma was by Hamburger in 1746 [10], and collective reviews of both benign [11] and malignant [12] neoplasms appeared before 1900. They remain something of an enigma, however, and most reports encompass the whole spectrum of neoplasia rather than one cell type. This review will report the local incidence and correlate our experience with that described in the published literature. Methods



The records of all patients with symptomatic adenomas and primary adenocarcinomas of the small intestine who presented to the Bristol hospitals between 1969 and 1983 were retrospectively reviewed. Ail lesions were histologically confirmed. We have excluded lesions of the ampulla of Vater, pancreas, and ileocecal valve; no incidental autopsy material has been included. Details of clinical presentation, investigation, treatment and histological grading were recorded. AIl patients were followedup until death or are known t o b e alive and well. In a colonic carcinogenesis experiment, 88 maie Sprague-Dawley rats (weighing 150 g at outset) had tumors induced by 10 weekly subcutaneous injections of azoxymethane to a total dose of 150 mg/kg. All animais were sacrificed at 35 weeks or when emaciated, and the yield of both small and large bowel tumors was recorded. Results



Reprint requests: Professor R.C.N. Williamson, Department of Surgery, Bristol Royal Infirmary, Bristol BS2 8HW, United Kingdom.



Population A search of Hospital Activity Analysis and pathology records revealed 5 patients with adenomas and
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Symptoms and Signs DI
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BRISTOL PATIENTS 1969-1983



RATS GIVEN AZOXYMETHANE



Fig. l. Distribution of small bowel adenocarcinomas in humans compared with rats given azoxymethane. 25 patients with adenocarcinomas presenting during the 15-year period. The Bristol clinical area comprises the catchment districts of the Bristol Royal Infirmary, Southmead Hospital, and Frenchay Hospital, serving a population of 750,000; the annual incidence is thus 1 case per 450,000 population. Among the 25 patients with adenocarcinomas there were 9 males and 16 females, with a mean age of 66 years (range 34-83 years); there was no apparent sex or age difference in the site of the tumor. Patients with symptomatic adenomas were even scarcer. Four of the 5 were women, and the mean age was 57 years (range 37-85 years). Two patients with duodenal carcinomas also had adenomatous polyps, one entirely benign and the other a villous adenoma undergoing malignant change.



Distribution The duodenum runs from the pylorus to the ligament of Treitz and is approximately 25 cm long. The rest of the small intestine is divided 40% as jejunum and 60% as ileum. The distribution of carcinomas (Fig. 1) was 10 duodenal (40%), 6jejunal (24%), and 9 ileal (36%). The relatively high incidence of ileal tumors compared to other series [3-5, 13, 14] probably reflects underlying conditions which were present in 4 of the 9 patients and will be discussed later. Of the 5 adenomas, 3 arose in the duodenum and 2 in the jejunum.



Pain was the predominant feature of adenocarcinomas for 16 patients (64%) and was associated with vomiting in 10 (40%). The history was often vague, and symptoms had been present for a mean of 9 months (range 0-36 months) before diagnosis. Three of 10 patients with duodenal carcinoma presented with obstructivejaundice, while a fourth had fluctuating icterus. Four patients were anemic from chronic occult blood loss. All 6 patients with jejunal carcinomas had symptoms of small bowel obstruction, and 1 patient with coexisting Crohn's enteritis developed a perforation during the period of investigation. Weight loss was a consistent feature of ileal carcinoma, and 2 patients had severe diarrhea; I patient presented with anemia and pyrexia of unknown origin. Abdominal signs were absent in 10 of the 25 carcinoma patients. Seven patients had a palpable mass, l hepatomegaly, and anotber a distended gallbladder. Two patients developed perforation and generalized peritonitis before diagnosis, and another 2 had obvious signs of small bowel obstruction. A further patient presented with ascites and the last patient with localized tenderness. Two patients with duodenal adenomas presented with pain and nausea, and the third developed hematemesis and melena. Both jejunal adenomas were found at laparotomy for gallstones, which were probably the cause of the symptoms.



Investigation Two patients who presented with peritonitis secondary to a perforation and 2 with acute intestinal obstruction required urgent laparotomy, In the early part of the series, 2 jaundiced patients also underwent surgery with limited investigation. For the remainder, barium meal examination was positive in 8 of l l patients, although rarely diagnostic of an adenocarcinoma. In 2 patients, barium followthrough revealed an ileal lesion, but neither was reported as a carcinoma. Only 1 patient had an intubated small bowel meal, and this correctly diagnosed a jejunal carcinoma. Two barium enemas were misleading. Endoscopy was used in the latter part of the series and demonstrated 6 duodenal lesions, 4 carcinomas, and 2 adenomas. Biopsy provided histological diagnosis of the 4 duodenal carcinomas, but invasion of the stalk was missed in I villous adenoma. Two patients with obstructive jaundice underwent ultrasound scan and percutaneous transhepatic cholangiography to determine the nature and site of the obstruction.
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Treatment One patient with a duodenal carcinoma was considered too iU for operation, and another was only suitable for a bypass. The remaining 8 duodenal cancers were resected, 3 by local excision and end-to-end anastomosis and 5 by pancreatoduodenectomy. Ail 6 jejunal cancers and 7 of the 9 ileal cancers were resected with an end-to-end anastomosis; the other 2 patients had very extensive ileal neoplasms, for which only bypass was feasible. The 2 jejunal adenomas were removed by enterotomy. Ail 3 solitary duodenal adenomas were treated endoscopically; 2 were biopsied and the third was removed with a snare.



Histological Findings Of 10 duodenal carcinomas, 5 were poorly differentiated and 3 were well differentiated. Transgression of the bowel wall with local invasion was the rule (90%), and nodal metastases were present in 6. Three of the 6 jejunal carcinomas and 4 of the 9 ileal carcinomas were poorly differentiated. All 15 tumors had transgressed the bowel wall, and lymph node metastases were present in at least 8 of these cases.



Outcome Seven duodenal carcinomas were apparently completely resected. There was 1 postoperative death due to anastomotic dehiscence after pancreatoduodenectomy in a woman of 81 years. Five patients survived the first year, 4 following pancreatoduodenectomy and 1 after local excision. Two of these were alive at 2 years, but they both died of recurrence during the third year. The 2 patients without resection both died at 3 months. Only 3 of the 6 patients undergoing jejunal resection survived the postoperative period (30 days), the deaths resulting from emergency operations on debilitated patients. Only 1 of the survivors was alive at 1 year, and he remains alive with no sign of recurrence 2.5 years after resection. There were no postoperative deaths from ileal resection, and 6 patients survived the first year. One patient died after 4 years, and 2 others are alive 4 and 4.5 years after resection; median survival is 2.5 years. Overall, therefore, 21 of the 25 patients with adenocarcinoma underwent a surgical resection, of whom 17 survived (operative mortality 19%). The 1-year survival was 60% and the 2-year survival was 40%. So far there have been no 5-year survivors, although 3 patients are alive and apparently free from recurrence. There were no complications of treating the adenomas, and all 5 patients remain alive and well. No recurrence has been detected.
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Associated Diseases Six patients (24%) had other diseases that may have predisposed to small bowel malignancy; 4 of the 6 had ileal lesions. Case 1. A 47-year-old maie presenting with anemia, weight loss, and colic was found to have a duodenal carcinoma and multiple duodenal adenomas. In the past, he had undergone a total colectomy for polyposis coli 25 years previously. He had none of the extraintestinal features of Gardner's syndrome, but had developed pulmonary sarcoidosis 6 years previously. He died of cancer 2 months after local resection. Case 2. A 45-year-old female developed subacute intestinal obstruction 5 years after a proximal jejunal resection for Crohn's disease. She had required an anterior gastroenterostomy at this rime and had subsequently been treated with azathioprine. Although the obstructive symptoms settled, 1 month later she developed peritonitis from perforation of a carcinomatous ulcer of the jejunum. The ulcer was resected, but anastomotic failure led to her death 3 weeks later. The Crohn's disease adjacent to the cancer was apparently quiescent. Case 3. A 43-year-old female presented as an emergency with a 2 week history of right-sided abdominal pain and weight loss; she had a tender abdominal mass. A barium enema demonstrated extrinsic compression of the sigmoid colon. At laparotomy she was found to have Crohn's disease of the terminal ileum, and an ileocecal resection was performed. Histological examination confirmed the diagnosis of Crohn's disease but also revealed an adenocarcinoma 3 cm from the ileocecal valve (Fig. 2). The tumor had not penetrated the bowel wall, and she is free of recurrence 4 years later. Case 4. A 66-year-old maie presented with a 3month history of abdominal colic and vomiting. On investigation he was found to have active pulmonary tuberculosis, the disease having first been diagnosed 18 years previously. Following a short course of antitubercular therapy, laparotomy revealed a mid-ileal stricture with peritoneal deposits. The clinical diagnosis was of abdominal tuberculosis, but histological examination of the resected stricture revealed an adenocarcinoma with no evidence of tuberculosis in the specimen. He died of carcinomatosis 6 months later. Case 5. A 75-year-old female with an 8-month history of abdominal colic and 20-kg weight loss developed a mass in the right iliac fossa. Barium enema was normal, but barium meal suggested compression of the ileum and possible lymphoma. At operation a stenosing lesion 90 cm proximal to the ileocecal valve was resected. Histological examination revealed a localized adenocarcinoma in a
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Discussion



Fig. 2. Photomicrographs of the specimen from c~ise 3. A. The features of Crohn's disease are shown with a deep fissure and surrounding inflammation~ a typical granuloma can be seen in the inset. B. An adjacent section shows a remnant of the mucosal st~rface with the adenocarcinoma infiltrating through the bowel wall.



segment of tuberculous ileitis. She receiv• appropriate chemotherapy for tuberculosis and is alive, well, and free of recurrence 4.5 years ~ater. Case 6. A 50-year-old female developed weakness, weight loss, and anemia. Two years of intensive investigation led to a diagnosis of red cell aplasia, glomerulonephritis, and a multisystem immune disorder. Eventually, a laparotomy was performed for continuing occult blood loss and she was found to have an ileal carcinoma. She died of metastatic disease 2 years later.



Animal Experimentation The 88 rats developed 135 small bowel adenocarcinomas (Fig. 1). Eighty-eight (65%) were located in the duodenum, 43 (32%) in the jejunum, and 4 (3%) in the ileum. A total of 540 colorecta! neoplasms were identified, i.e., 4 large bowel tumors for every small bowel tumor.



This review highlights the rarity of small intestinal adenocarcinomas, since only 25 neoplasms became clinically apparent during a 15-year period. The annual incidence of 1 per 450,000 of population means that a general surgeon in the United Kingdom will see only 1 case every 8-10 years on the average. Enteric carcinomas have been reported to be more common in males [10, 15]; we found the reverse, and other recent series found no difference [13]. The age at presentation (median 66 years) is in general agreement with the published series [13, 15]. It is remarkable that the small bowel, which comprises 75% of the length and 90% of the surface area of the gastrointestinal tract, should be so resistant to neoplasia. Our annual incidence of 0.2 cases per 100,000 of population contrasts with an incidence of 51.2 per 100,000 for gastric carcinoma and 87.5 per 100,000 for colorectal carcinoma in the saine population [16]. Several theories have been propounded to explain this observation: (a) rapid transit of intestinal contents reducing exposure time to luminal carcinogens [17]; (b) the relatively alkaline pli in contrast to the stomach [10]; (c) high levels of hydroxylases that might detoxify carcinogens [18]; (d) the relative sterility of enteric contents [19]; (e) liquid contents that might be less abrasive than solid food or feces [17]; (f) rapid cell turnover which limits the exposure of individual cells to luminal carcinogens or co-carcinogens [20]; and (g) some type of immunological protective mechanism, reflecting perhaps the high concentration of immunoglobulin A (IgA) present in small bowel mucosa [21]. None of these theories has been proven; the evidence is at best circumstantial and in some cases conflicting. Some of the factors described above might be expected to have a greater protective effect on the duodenum than the ileum, since exposure is less per unit length and there are higher concentrations of hydroxylating enzymes at this level [18]. Ileal protection might well be immunological in origin [5]. Two of our patients (cases 3 and 5) had associated ileal disease, which could have suppressed a local immune mechanism, a third (case 6) had a generalized immune deficiency, and a fourth (case 2) had received azathioprine. Patients receiving immunosuppressive therapy and those deficient in IgA have been found to have a higher incidence of small bowel carcinoma [5]. Some reports suggest that up to 25% of patients with small bowel carcinoma may develop another tumor elsewhere in the body [13, 21]. Only I o f o u r patients developed a second neoplasm (carcinoma of body of uterus), but the small number of survi-
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vors might explain this observation. The resistance of the small bowel to cancer remains a fascinating mystery, the elucidation of which should shed light on the causation of cancer in the neighboring organs. The duodenum is the favored site for small bowel carcinoma [13, 14]; the j ejunum and ileum produce many fewer carcinomas per unit length. Our figures are consistent with the typical distribution of enteric carcinomas----40% duodenal, 35% jejunal, and 25% ileal--particularly if we discount those with predisposing lesions. Azoxymethane-induced carcinomas in rats mimic both the histological patterns of human small bowel carcinomas and their anatomical distribution [14, 22]. We have previously drawn attention to the similarity in distribution between human and experimental carcinomas of the small intestine, comparing patients in the United States with a different strain (Fischer) of rat [14]. This distribution does not reflect biliary excretion of the carcinogen, since the ileum remains resistant to cancer even after diversion of the bile to mid-small bowel [22]. Over 70 cases of adenocarcinoma in Crohn's disease have been reported [23-25] since the original description in 1956 [26]. These tumors generally affect the ileum (75% of cases) and are reported to complicate long-standing (>15 years) granulomatous enteritis [27]. Both our patients with Crohn's cancer were younger than the median age of the series (43 and 45 versus 66 years), but neither could be considered to have long-standing disease. Indeed, one of our patients was not known to have Crohn's disease until laparotomy, and a recent review has suggested that the diagnosis is often only made on histological examination and may indeed frequently be missed [25]. Crohn's carcinoma usually carries a dismal prognosis [24], but our 1 postoperative survivor is alive and free of overt recurrence at 4 years. Neither of our patients had a bypassed loop, although about one-third of Crohn's carcinomas have occurred in this excluded segment of bowel [28]. Whether tuberculous ileitis can promote carcinogenesis is unknown; the association does not appear to have been reported previously. Since small bowel tuberculosis has become extremely uncommon in the United Kingdom, the chance of a patient developing a rare cancer in exactly the same segment would seem unlikely t o b e coincidental, however. Besides 1 patient with carcinoma affecting a segment of tuberculous ileitis, we encountered a second with pulmonary tuberculosis whose laparotomy findings were misdiagnosed as tuberculosis. Adenomatous disease of the small intestine is uncommonly reported, since the lesions tend to be small and clinically silent. Their exact pattern of
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distribution is not clear but probably mimics that of carcinomas. Certainly, most villous adenomas affect the duodenum [7-9]. Whether tubular adenomas can undergo malignant transformation is unknown, but villous adenomas have a high potential for malignant change [8, 9]; Brunner's gland adenomas probably do not, but these may not represent true adenomas [29]. Local resection suffices for ail except the villous type of adenoma. One of our patients underwent pancreatoduodenectomy for a tubulovillous adenoma of the duodenum with malignant change. Another had undergone a total colectomy 25 years previously for a carcinoma of the colon arising in polyposis coli and now developed a similar combination of lesions in the duodenum: a solitary carcinoma and multiple adenomas. In a recent Finnish study [30], duodenal adenomas were found in nearly 50% of patients with familial polyposis, and some 50 cases of duodenal carcinoma have been described in this disease [30]. Clearly, patients with familial polyposis should be screened for gastroduodenal adenomas. The rarity of epithelial neoplasms of the smaU bowel combines with their imprecise symptomatology to result in late presentation. Doubtless many of these tumors are slow-growing; 3 patients in the present series had had vague complaints for 3 years. Diagnosis was delayed in several cases until perforation or obstruction had occurred. Ail but 2 patients had transmural progression of the disease, yet 88% were considered resectable. Barium examinations only diagnosed carcinoma in 3 of the 14 patients studied. Endoscopy should improve diagnosis in the duodenum [31], but routine duodenoscopy seldom extends beyond the second part. Endoscopy obviously permits biopsy and removal of small polypoid iesions [31]. The best investigation below this level is an intubated small bowel meal, which should detect 75% of ail lesions [13]. Wherever possible surgical resection is the treatment of choice for adenocarcinoma of the small bowel. Resection was feasible in 21 of 25 patients, although in 5 cases it was known to be incomplete; half the remaining 16 had nodal metastases at the time of resection. The mortality rate among the older patients was high, reflecting the advanced state of the disease at presentation. We have no 5-year survivors, but 3 patients (12%) are still alive at a minimum of 2.5 years after operation and may be cured. Most series report a 5-year survivai rate of less than 25% for patients with small bowel carcinoma [1, 2, 5, 14]. This figure is only likely to improve with earlier diagnosis. Two of our long-term survivors had tumors that developed in a small bowel segment of preexisting disease. Greater clinical
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awareness and prompt use of the intubated small bowel meal might increase the early diagnostic yield.
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L'intestin grœ repr› 75% de la longueur du tractus gastro-intestinal, cependant il est rarement le siš d'une formation tumorale. De 1969 ” 1983 une revue r› sans s› des malades observ› pendant cette p› a permis de retrouver 25 cancers du grœ ce qui repr› 1 cas de cancer par an pour 450,000 personnes. Ces tumeurs malignes siš respectivement au niveau du duod› 10 cas; du j› 6 cas; de l'il› 9 cas. Vingt-et-un des malades furent trait› par une r› 17 surv› ” l'intervention (mortalit› op› 19%). La survie ” 1 an fut de 60%, ” 2 ans de 40%, aucun malade ne surv› plus de 5 ans bien que 3 op›233 soient actuellement vivants et en bonne sant› Cinq autres malades › porteurs d'une tumeur b› 3 ad› duod› et 3 ad~nomes j› Les ad› duod› furent trait› par r› endoscopique et les ad› j› par r› chirurgicale sans aucune complication.



Resumen



EI intestino delgado comprende el 75% de la longitud y el 90% de la superficie del tracto gastrointestinal, pero es un lugar infrecuente de neoplasia. U n a revisi6n general y retrospectiva de los pacientes de los hospitales de la ciudad de Bristol (Gran Bretafia) entre 1969 y 1983 revel6 s61o 25 carcinomas del intestino delgado, 1o cual significa una incidencia anual de 1 por 450,000 personas, o sea 0.2 por 100,000, comparada con 51.2/100,000 para carcinoma g~strico y 87.5/100,000 para carcinoma colorrectal en la misma poblaci6n. L a distribuci6n de estos carcinomas sefial6 10 duodenales, 6 yeyunales y 9 ileales; 5 pacientes presentaron otras enfermedades asociadas. Veintiuno de los 25 pacientes fueron sometidos a resecci6n quirt~rgica, con 17 sobrevivientes (mortalidad operatoria 19%). L a supervivencia fue de 60% a 1 afio, y de 40% a 2 afios; ningt~n paciente ha sobrevivido 5 afios, aunque 3 permanecen vivos y aparentemente libres de recun'encia. Otros 5 pacientes presentaron adenomas benignos: 3 duodenales y 2 yeyunales. Las lesiones duodenales fueron tratadas endosc6picamente, en tanto que los adenomas yeyunales fueron resecados mediante enterotomfa. No se presentaron complicaciones como resultado del tratamiento.
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