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Background A 59-year-old woman with strong family history of early-age colorectal cancer was found to have synchronous 
tubular adenomas of the duodenum and transverse colon during surveillance endoscopy 12 years after 
undergoing right colectomy and adjuvant chemotherapy for stage II colon adenocarcinoma. The duodenal lesion 
was endoscopically unresectable due to central depression, and the transverse colon adenoma was unresectable 
because it was confluent with the previous ileocolic anastomosis.  Given the synchronous unresectable lesions in 
the setting of an Amsterdam positive kindred, the patient underwent simultaneous pancreaticoduodenectomy 
and completion total abdominal colectomy with ileorectal anastomosis. Histopathologic analysis of the 
specimens revealed T4N0 poorly differentiated MLH1 deficient duodenal adenocarcinoma with pancreatic 
invasion and tubular adenoma of the colon with high grade dysplasia.  Following adjuvant chemotherapy, there is 
no evidence of recurrent cancer after two years of surveillance. 

Summary While the crude overall risk for small bowel and periampullary tumors remains low, clinicians must maintain 
awareness of a relatively increased risk of extracolonic tumors in Lynch syndrome (LS) patients.

Conclusion LS patients have an increased risk for developing small bowel cancer (SBC) when compared to the general 
population. However, given the low incidence of these tumors and uncertain efficacy of contemporary screening 
modalities, surveillance of the small bowel has not been recommended. The current case report exemplifies the 
challenges associated with waiting for patients to develop symptoms to develop before investigating for SBC.
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Case Description
A 59-year-old woman with a strong family history of col-
orectal cancer underwent a right hemicolectomy with ile-
ocolic anastomosis for T3N0M0 colon adenocarcinoma. 
At the time of her colectomy, it was known that her father 
and paternal grandfather had been diagnosed with colon 
cancer in their third and second decade of life, respectively. 
She had previously undergone hysterectomy with bilat-
eral salpingo-oophorectomy for unspecified endometrial 
dysplasia at age 38. She was diagnosed with hereditary 
nonpolyposis colorectal cancer syndrome (HNPCC) via 
Amsterdam criteria, but a formal genetic evaluation and 
diagnosis was not made at the time. The patient completed 
a four-cycle course of adjuvant 5-fluorouracil and leucovo-
rin and was surveyed with imaging for the first five postop-
erative years and endoscopy every 1–2 years.  Twelve years 
after her colectomy, surveillance colonoscopy revealed an 
approximately 4 cm sessile colonic polyp that was conflu-
ent with the ileocolic anastomosis (Figure 1). 

Surveillance esophagogastroduodenoscopy (EGD) noted 
a new 8 mm nodule with central depression immediately 
proximal to the major ampulla (Figure 2). 

Biopsies of the colonic and duodenal lesions revealed 
tubular adenomas without high grade dysplasia. Upon 
referral to an advanced interventional endoscopist, the 
colonic lesion was felt to be endoscopically unresectable 
due to involvement of the ileocolic anastomosis, while the 
duodenal lesion was unresectable due to worrisome cen-
tral depression and periampullary proximity. Pre-opera-
tive staging abdominopelvic magnetic resonance imaging 
(MRI) and serum carcinoembryonic antigen (CEA) levels 
were unremarkable.

The patient was symptom-free from both lesions and in 
a good state of health. Following extensive discussions 
between the patient and her care teams, synchronous com-
pletion total abdominal colectomy with ileorectal anas-
tomosis and pancreaticoduodenectomy were performed. 
The patient’s postoperative course was complicated by a 
pancreatic leak requiring image-guided percutaneous drain 
placement. Following drain placement she convalesced 
and was discharged home on postoperative day 13. The 
percutaneous drain was eventually removed as an outpa-
tient on postoperative day 28. 

Histopathologic analysis of the pancreaticoduodenectomy 
specimen revealed a 1.5 cm T4 moderately to poorly dif-
ferentiated adenocarcinoma with pancreatic and peripan-
creatic fat invasion and all 9 lymph nodes were negative for 
metastases (Figure 3). The total abdominal colon specimen 
revealed a 3 x 3 cm tubular adenoma with high-grade dys-
plasia. All surgical margins were widely negative.  

Figure 1. Sessile colonic polyp adjacent to ileocolic anastomosis

Figure 2. Duodenal nodular mass
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Immunohistochemistry (IHC) analysis of DNA mismatch 
repair genes (MMR) revealed MLH1 deficiency with wild-
type BRAF confirming the genetic basis of Lynch syndrome 
(LS). Given the findings of T4 duodenal adenocarcinoma, 
the patient completed a six-month course of adjuvant 
FOLFOX at the recommendation of a multi-disciplinary 
management conference. Eventual germline sequencing 
confirmed MLH1 deficiency for the patient and her family.

The patient is currently undergoing serial annual imag-
ing, upper and lower endoscopy, and CEA surveillance. 
The patient denies difficulty ingesting solids and liquids 
and typically has three to four loose bowel movements 
daily without fecal incontinence. She consumes pancreat-
ic enzyme supplements. Endoscopic, imaging, and CEA 
surveillance to date has revealed no evidence of disease 
recurrence or metachronous neoplasia at two years since 
surgery.

Discussion
LS accounts for 2 to 4 percent of colorectal cancers and is 
the most common hereditary colorectal cancer syndrome.1 
LS arises from an autosomal dominant germline mutation 
in one of the DNA MMR genes: MLH1 (50 percent), 
MSH2 (40 percent), MSH6 (7 to 10 percent), PMS2 (<5 
percent); or the EPCAM gene (1 to 3 percent).2 The term 
hereditary nonpolyposis colorectal cancer (HNPCC) histor-
ically referred to patients meeting Amsterdam I or II cri-
teria, while the term Lynch syndrome refers to those with 
a specifically identified genetic defect. Though variation 
is predicated upon the specific genetic defect, LS conveys 
a 10 to 74 percent lifetime risk of developing colorectal 
adenocarcinoma as well as endometrial cancer (14 to 71 
percent), gastric cancer (0.2 to 13 percent), ovarian cancer 
(4 to 20 percent), hepatobiliary cancers (0.02 to 4 per-
cent), urinary tract cancer (0.2 to 25 percent), SBC (0.4 to 
12 percent), brain and central nervous system cancers (1 
to 4 percent), sebaceous neoplasms (1 to 9 percent), and 
pancreatic cancer (0.4 to 4 percent).3  IHC tumor testing, 
which can be performed on both preoperative endoscopic 
biopsies, surgical resection specimens, and even pre-ma-
lignant adenomas, clarifies if the tumor arises from MMR 
deficiency, while blood-based testing confirms a germline 
mutation in the suspected patient and kindred.  Intensive 
surveillance programs have been advocated for LS patients 
following diagnosis given the high rates of associated can-
cers. 

Colonoscopy is currently recommended starting at age 
20–25 (or two to five years before the earliest diagnosed 
cancer in the patient’s kindred) and performed in one- to 
two-year intervals thereafter for patients with LS.1,3 The 
most frequent extracolonic manifestation of LS is endome-
trial cancer and guidelines for endometrial surveillance call 
for endometrial biopsy and transvaginal ultrasound annu-
ally, starting at age 30–35.3 While surveillance regimens 
for Lynch-related colorectal cancers is well established, 
the efficacy of screening for extracolonic malignancies is 
controversial, likely arising from relatively low and variable 
rates of incidence.  The benefit of screening for less com-
mon extracolonic LS malignancies, such as SBC, remains 
unclear.4,5 One review of 210 cases of LS found four cases of 
SBC (2 percent) representing a 100-fold relative risk when 
compared to the general population.6 However, a second 
review of 360 cases found no cases of SBC, questioning the 
role for screening.7 A further review of the literature shows 
the relative risk for SBC in patients with Lynch syndrome 

Figure 3. Pancreaticoduodenectomy specimen (probe placed through the 
major ampulla)
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has been reported to range from 25 to 291, while the life-
time cumulative risk appears to range from 1 to 4 per-
cent.8-10 This lifetime risk represents a greater than 100 fold 
increased risk when compared to the general population. 

Age is a risk factor for LS-related SBC with an increase in 
risk starting at age 40 and increasing 10 fold by the age of 
60. Lynch syndrome patients usually present 10 years earli-
er with SBC, when compared to those without Lynch syn-
drome. Moreover, SBC may be the initial manifestation of 
Lynch syndrome estimated 30 to 70 percent of patients.10 
A review of several case series, totaling 199 cases, found 
that 43 percent of SBC developed in the duodenum, while 
37 percent were in the jejunum and 20 percent in the ile-
um.11 This distribution mirrors SBC in the general pop-
ulation, where the duodenum is the most common site 
of tumor development.12 Since SBC is typically located in 
the duodenum or ileum, a 2013 consensus conference of 
European LS experts suggested the distal duodenum and 
terminal ileum be evaluated when endoscopy is performed 
for LS patients, although the group specifically recom-
mended against dedicated small bowel and gastric endos-
copy for the sole purpose of surveillance.6 The European 
recommendations vary from an American guideline call-
ing for “consideration” of upper endoscopic surveillance 
beginning at age 30–35 and repeating every two to three 
years based on patient risk factors.3

The patient presented in this case report was surveyed 
annually with lower and upper endoscopies following her 
initial surgery. Fortunately, her duodenal tumor was within 
reach of the endoscopy, allowing for diagnosis. Following 
the diagnosis of synchronous duodenal and colonic lesions, 
the decision was made to proceed with a combined pancre-
aticoduodenectomy and completion total abdominal col-
ectomy. A staged procedure may have delayed resection of 
potential malignancy as well hindered a second stage oper-
ation with reoperative adhesions. Few cases of combined 
pancreaticoduodenectomy and completion total abdomi-
nal colectomy for LS have been reported in the literature 
since most patients present with metachronous SBC.13

Given the paucity and inconsistent data surrounding LS 
associated SBC, the benefits and ideal modality of surveil-
lance is uncertain. Accordingly, current societal surveil-
lance recommendations encourage providers to “consider” 
upper endoscopy screening for gastric and proximal small 
bowel adenocarcinoma in LS but do not offer steadfast 
surveillance recommendations. The development of new 
imaging and endoscopy modalities may make evaluation 

of the small bowel feasible for this patient population. Vid-
eo capsule endoscopy (VCE) appears to be helpful in the 
diagnosis of SBC in both the general population and in 
LS patients.14-17 One study comparing VCE to CT entero-
clysis, found that of 35 asymptomatic LS patients, three 
(9 percent) had SBC while computed tomography (CT) 
missed two of the three cancers. All three cases were diag-
nosed by VCE while CT enteroclysis missed two cases.18 
While VCE appears promising, further studies are needed 
to delineate sensitivity, specificity, and cost effectiveness 
of screening programs. Until the overall efficacy of small 
bowel screening is clarified, surveillance for SBC in LS 
should continue to be centered on patients who develop 
symptoms concerning for small bowel pathology.

Conclusion
LS patients have an increased risk for developing SBC 
when compared to the general population. However, given 
the low incidence of these tumors and uncertain efficacy 
of contemporary screening modalities, surveillance of the 
small bowel has not been recommended. The current case 
report exemplifies the challenges associated with waiting 
for patients to develop symptoms to develop before inves-
tigating for SBC.

Lessons Learned
Practitioners should maintain suspicion for extracolonic 
malignancies in patients with LS. 
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