ORIGINAL ARTICLE

Gut and Liver, Vol. 4, No. 3, September 2010, pp. 373-377

Efficacy and Long-Term Outcome of Endoscopic Treatment of
Sporadic Nonampullary Duodenal Adenoma
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Background/Aims: Endoscopic resection has proven
to be a safe and effective alternative to surgery for
duodenal adenomas. However, few data are available
on the adequacy of resection and long-term out-
comes. This study evaluated the efficacy and long-
term endoscopic findings in a cohort of Korean pa-
tients who underwent endoscopic mucosal resection
(EMR) of sporadic duodenal adenomas. Methods:
Seventeen patients with nonampullary duodenal ad-
enomas without familial polyposis syndrome and who
were treated by EMR between January 2001 and
December 2007 were evaluated retrospectively. Their
management, follow-up, and outcomes were reviewed.
Results: In total, seventeen lesions were removed
from EMR in 17 patients (mean age, 59.3 years; 6
women, 11 men). The mean size of the tumors was
15.1 mm (median, 13 mm, range, 8-27 mm). Of these
17 adenomas, 16 adenomas were tubulous and 1 was
tubulovillous. The EMR was performed successfully in
all 17 patients in a single session. After a median fol-
low-up period of 29 months (range, 13-72 months), all
patients remained in remission. One patient had bleed-
ing at the site of the EMR. There were no perfo-
rations after the EMR. Conclusions: EMR for sporadic
duodenal adenomas seemed to be a safe and effec-
tive treatment modality. (Gut Liver 2010;4:373-377)
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INTRODUCTION

Although duodenal adenomas are common in patients
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with familial adenomatous polyposis,'” sporadic duodenal
adenomas are rare. In a large retrospective endoscopic
series from Germany, only 6.9% of 378 duodenal polyps
identified in the course of more than 25,000 esophagogas-
troduodenoscopy (EGD) procedures were adenomatous.*
One prospective study from Denmark reported that 0.4%
of 584 patients had duodenal adenomas.” With the in-
creasing widespread use of endoscopy, these tumors are
being diagnosed more frequently. These lesions are of
particular interest because of the adenoma-carcinoma se-
quence accepted as the progression of colorectal tumors,
which has also been postulated to be associated with that
of the small bowel.*” Since 30-85% of duodenal ad-
enomas undergo malignant transformation, surgical or en-
doscopic excision is mandatory.”"> However, the optimal
approach to management of these lesions remains to be
determined. The standard treatment for duodenal ad-
enomas has been either local excision or pancreaticoduo-
denectomy.”"
serving operation, it has been associated with high re-
currence rates.”’” By contrast, pancreaticoduodenectomy
is a very effective treatment. However, it may be asso-
ciated with perioperative morbidity, mortality, and
long-term complications affecting the quality of life.”"* In
the early 1970s, the first endoscopic resection of a duode-
nal adenoma was performed.'* Since then several studies
have reported endoscopic resection as a safe and effective
alternative to surgery in patients with benign duodenal
adenomas and for those that were poor surgical
candidates.”>'>" However, data on the adequacy of the
resection and long-term outcomes are limited.

This study evaluated the efficacy and long-term endos-

Although local excision is an organ-pre-
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copy findings in a cohort of Korean patients that under-
went endoscopic excision of sporadic nonampullary duo-
denal adenomas.

MATERIALS AND METHODS
1. Patients

From January 2001 to December 2007, 17 nonampull-
ary duodenal adenomas in 17 patients were treated by en-
doscopic mucosal resection (EMR) at two teaching hospi-
tals (Uijeongbu St. Mary’s Hospital and St. Vincent’s
Hospital). All lesions were histopathologically diagnosed
by preoperative endoscopic biopsy specimens. These ad-
enomas were identified during EGD performed due to
symptoms unrelated to adenomas in all of the patients.
Patients were excluded if they had polyposis syndromes
or if the lesion was in major or minor papilla. The diame-
ter of polyp was estimated in relation to the opened biop-
sy forceps. Endoscopic ultrasonography (EUS) was rarely
used. Instead, resectability was evaluated at the time of
the EMR. This study was performed in accordance with
guidelines of the Institutional Review Board, which ap-
proved the study. All the participants provided written in-
formed consent before the procedure.

2. EMR technique

Midazolam was administered intravenously for sedation,
and the cadiorespiratory functions was monitored. The
EMR procedure was performed using a single-channel
gastroduodenoscope (GIF XQ240, Q240 and Q260;
Olympus, Tokyo, Japan). The relationship between the le-
sion and the papilla was routinely assessed, using a
side-viewing instrument if necessary. Before the resection,
normal saline solution in combination with dilute epi-
nephrine (1 in 10,000) was injected into the submucosa
near the tumor through the needle forceps until the tu-

mor was completely elevated, as part of an artificial
wound. For lesions extending over a fold, the distal part
of the tumor was injected first to maintain visualization
of the lesion. The tumor was then captured with a snare
device and removed by electrocoagulation with a blended
current (Fig. 1). Two different electrosurgical generators
were used during the study. Prior to 2005, a Olympus
UES-10 (Olympus), with a blended current of 60 watts
cut and 30 watts coagulation, was used in nine cases.
After 2005, an ERBE electrosurgical unit (VIO 300;
ERBE, Tibingen, Germany) set to Endocut Q, Effect 3,
delivering a cut duration of 2 milliseconds and a cut in-
terval of 1,200 milliseconds was used. The techniques
were individualized based on the morphology and the lo-
cation of the lesions. The lesions that could not be re-
sected, as a whole, underwent a series of resections
(piecemeal technique). Occasionally, argon plasma coagu-
lation (APC2; ERBE) was used to eradicate residual ad-
enoma tissue. To control bleeding during the EMR or to
prevent possible bleeding from visible vessels in the artifi-
cial ulcer, immediately after the procedure, either an in-
jection of 1:10000 epinephrine solution, clipping with he-
moclips (HX-600-135, 135 S hemoclip; Olympus, Tokyo,
Japan), monopolar electrocoagulation, or argon plasma co-
agulation were used. After the endoscopic intervention,
the patients were monitored for 48 hours to rule out any
complications resulting from the procedure. Delayed
bleeding was defined as clinical evidence of bleeding, as
evidenced by melena within 0-30 days after EMR and a
need for endoscopic treatment. When delayed bleeding
occurred, the patient underwent repeat endoscopy. If mac-
roscopic or histological evidence of residual adenomatous
tissue was detected in the resected area, at the next con-
trol endoscopy (within 3 months), a second mucosal re-
section was performed. Complete resection of the ad-
enoma was defined as no residual adenomatous tissue

Fig. 1. Endoscopic images of the endoscopic mucosal resection (EMR) procedure. (A) Adenoma in the second part of the

duodenum. (B) EMR procedure. (C) The site after the EMR.
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observed.
3. Histological analysis

All tissues were retrieved, and pinned on a corkboard
for pathological assessment. In cases with piecemeal-re-
sected lesions, the dominant part was pinned on the
corkboard and the remaining pieces were analyzed separ-
ately. All specimens were reviewed by pathologists that
specialized in GI pathology. The adenoma was classified
as low- or high-grade according to the Vienna classi-
fication.”® A complete resection was considered to have a
lesion-free margin when both the lateral and basal tissues
were free of the lesion.

4. Follow-up assessment

Patients that had a complete resection with endoscopi-
cally clear margins were scheduled for follow up within
six months and then annually. At subsequent endos-
copies, “remission” of the adenoma was defined as a nor-
mal endoscopic appearance with no visible residual ad-
enomatous tissue and negative results from biopsy speci-
mens; a “recurrence” was defined as macroscopic or his-
tological evidence of the lesion.

RESULTS

Seventeen patients were included in this retrospective
study. The demographic characteristics are presented in
Table 1. There were 11 men and six women with a mean
age of 59.3 years. Eight of the seventeen patients (47%)
underwent gastroscopy for mass screening of gastric

cancer. Six patients presented with abdominal discomfort,
two presented with anemia, and one with weight loss.
Five of the adenomas (29%) were found in the first
part of the duodenum, and 12 (71%) in the second part
of the duodenum. In all cases, the macroscopic appear-
ance of the tumor was an elevated type without
ulcerations. The mean size of the tumors was 15.1 mm
(median, 13 mm; range, 8-27 mm). EMR was performed
on 17 lesions; 14 en bloc resections (mean size, 13.1 mm)
and three piecemeal (mean size, 24.7 mm) resections.
The completeness of the resection was first evaluated by
histological analysis and was stated to be complete 12
EMR procedures (71%) and indeterminate in 5 (29%), ei-
ther due to coagulation necrosis (12%) or because spatial
reconstruction was not performed after piecemeal re-
section (17%). Sixteen adenomas were tubulous and one
was tubulovillous. The degree of dysplasia was low-grade
in 10 cases, moderate in three cases and high-grade in
four cases. None of the resected specimens showed any
evidence of carcinoma. The EMR was performed success-
fully in all 17 patients during a single session. Additional
argon plasma coagulation was used for residual ad-
enomatous tissue in three patients whose lesions were
treated by piecemeal resection. There were neither perfo-
rations nor clinically significant immediate bleeding. One
case with early bleeding developed within 48 hours after
the procedure and was successfully treated with combina-
tion therapy of epinephrine injection and hemoclipping.
Even if three patients complained of abdominal pain or
discomfort after the procedure, they had no local abdomi-
nal tenderness or radiographic evidence of free air in the

Table 1. The Clinical and Pathological Characteristics of 17 Duodenal Adenomas Treated by Endoscopic Mucosal Resection

Patient  Age, Sex Location Size, Tumor type Degree .Of Residual Complication — Recurrence Follow-up,
No. yr dysplasia adenoma mo
1 59 M 1st 14 Tubular Moderate No No No 43
2 76 F 1st 12 Tubular Low No No No 65
3 64 F 2nd 18 Tubulovillous Low No No No 14
4 49 M 2nd 15 Tubular Low No No No 29
5 54 F 2nd 18 Tubular High No No No 35
6 39 M 2nd 11 Tubular Low No No No 20
7 59 F 1st 8 Tubular Low No No No 28
8 74 F 1st 10 Tubular Low No No No 20
9 41 M 2nd 13 Tubular Moderate No No No 33
10 60 M 2nd 27 Tubular High No No No 13
11 67 M 2nd 24 Tubular High No No No 21
12 68 M 2nd 12 Tubular Low No No No 19
13 63 M 2nd 12 Tubular Low No No No 72
14 48 M 1st 16 Tubular High No No No 53
15 73 M 2nd 23 Tubular Low No No No 13
16 48 M 2nd 11 Tubular Low No No No 49
17 66 F 2nd 13 Tubular Moderate No No No 72
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abdomen. No blood transfusions were required.

All 17 patients underwent at least one follow-up endos-
copy after the lesion was resected. The first follow-up en-
doscopy did not show any residual adenomatous tissue ei-
ther macroscopically or histologically on the biopsies tak-
en at the resection sites. After a median endoscopic fol-
low-up of 29 months (range, 13-72 months), all patients
remained in remission. Among these patients, 12 are still
under surveillance, five had no signs of recurrence and
decided not to continue with follow-up.

DISCUSSION

The results of this study demonstrate the safety and
long-term efficacy of EMR of sporadic nonampullary duo-
denal adenomas. EMR is an effective alternative to open
surgery for patients with superficial neoplastic lesions of
the gastrointestinal tract not amenable to endoscopic re-
section with standard electrocautery techniques.'® EMR
has the advantage over open surgery in that it provides
the benefits of less invasiveness, shorter hospitalized

. 21,22
time, and lower costs.

Sporadic duodenal adenomas
are uncommon, and their endoscopic resection has tradi-
tionally been considered as of high risk due to the thin
1.2 Therefore, there have been only a few
studies on duodenal EMR over a small number of
patients.">*"

In the present study, the standard inject-and-cut EMR

duodenal wal

technique was used to treat the duodenal adenomas. The
largest tumor resected by this method was 27 mm in
diameter. During the initial treatment phase, remnant ad-
enomatous tissue at the site of the EMR was observed in
three patients (17.6%) whose lesions were resected by
the piecemeal technique. Adjuvant ablative therapies such
as the use of APC or electrocoagulation might be used to
destroy residual or recurrent adenomatous tissue not re-
moved during primary snare resection attempts.'>**
this study, all three patients with remnant adenomatous
tissue were subsequently treated with APC, and at a me-
dian follow-up of 29 months they had no evidence of

In

remnant adenomas. Alexander et al."’ described 23 pa-
tients with large duodenal adenomas treated with EMR;
an EMR was performed on 21 lesions, including eight en
bloc resections and 13 piecemeal resections with remnant
tissue found in 23.8% of cases. Although they have
shown that patients with minor residual adenomas were
treated successfully with additional snare resection and/or
APC, piecemeal resection might be associated with higher
rates of residual tumor or recurrence. In addition, the
precise histopathological assessment of piecemeal re-
sections could not be determined. These results suggest

that en bloc EMR is more effective in preventing
recurrence. Another means of minimizing adenoma re-
currence or residual tumor application of the new tech-
nologies such as narrowband imaging or high-magnifica-
tion chromoendoscopy at the time of EMR to examine
the resected margin. By using high-magnification chro-
moendoscopy after EMR of colonic flat lesions more than
2 c¢m, Hurlstone et al.?® showed a reduction of local neo-
plastic recurrence from 8.7% to 0.5%. Further long-term
follow-up studies specifically examining this technique in
the duodenum are required. Recurrence from piecemeal
resection can perhaps be eliminated by using endoscopic
submucosal dissection (ESD). A Japanese group has per-
formed ESD in nine superficial duodenal neoplasms;* the
ESD required a long operation time and was associated
with a high risk for complications such as perforation and
delayed bleeding. ESD for duodenal lesions is technically
difficult because the duodenum is anatomically fixed to
the retroperitoneum. In addition, abundant blood vessels
in the submucosal layer and a thin muscle layer are
thought to be related to a serious risk for bleeding and
perforation. Further development of techniques and in-
struments are needed for safe and successful ESD proce-
dures in the duodenum.

The recognized complications of EMR include bleeding,
pain, perforation, and stricture formation. Bleeding is the
most common complication and usually occurs during or
within 24 hours of the procedure. Early bleeding in the
duodenum has been reported in up to 33% of patients,
and it is the most common complication associated with
this procedure.'® The reported frequency of bleeding dur-
ing an EMR for a duodenal adenoma range from 4% to
33%."**" In the present study, early bleeding occurred
in 6% of the cases and was treated accordingly with epi-
nephrine injection and the use of clips. In addition, perfo-
ration or delayed bleeding rarely occurred during the re-
moval of duodenal adenomas in this study. The frequency
of delayed bleeding can be reduced by prevention meas-
ures such as APC or clipping. Primary closure of the re-
sected area by clips is preferable to APC because it does
not increase tissue injury after EMR. Moreover, primary
closure might also treat perforation in difficult cases.
These efficacies need to be confirmed in a prospective
and randomized study. Also, closure of the resected area
is probably not possible for very large adenomas. One
limitation of this study was the retrospective design with
the potential for both the underreporting of complications
and selection bias. The selection bias was minimized by
including all patients with large, sessile, sporadic non-
ampullary duodenal adenomas identified within the data-
base over the study period.
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In conclusion, the results of this study showed that the
majority of lesions in the duodenum can be resected us-
ing the standard EMR technique. This treatment method
helps to reduce the need for open surgery and offers an

acceptable complication rate that can be managed by
endoscopy. Careful endoscopic follow-up is necessary to
treat recurrent or residual lesions.
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