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Background: After colorectal cancer.and desmoid tumors, duode-
nal adenocarcinoma is the next leading cause of death in familial
adenomatous polyposis (FAP) patients, but it has not been thor-
oughly investigated.

Patients and Methods: To investigate the clinical course of duode-
nal neoplasia, including adenoma and cuncer, we investigated 77
Japanese FAP patients treated at the National Cuancer Center
Hospital, Tokyo, Japan. We evaluated the elinicopathelogic fea-
tures, Spigelman severity score, and management of duodenal
neoplasms. Data were #cguired from a prospectively enrolled
database.

Results: Fifty-one (66%) of the 77 FAP patients had duodenal
neaplasia during this observational period, and 47 of 51 patients
had extra-ampulla duodenal neoplasia; 42 (58%) had duodénal
neoplasms (extrz-ampulla), 4 had duodenal adenomas with high-
grade dysplasia (HGD), and 1 had invasive carcinoma, Among the
45 patients (extra-ampulla) with duodenal adenoma with HGD or
low-grade dysplasia, 8 (18%) patients were treated using endo-
scopic reseclion (ER). During the short observation period, ER
wus performed only in HGD cases. None of the patients died from
duodenal neoplasia. In total, during the surveillance period, duo-
denal HGD was detected in 5 (63%) of & patients graded as Spi-
gelman stage IV; HGD was not detected in stage 0 (n=33), I
(n=0), I {n=12), or Il {n = 20) patients.

Conclusions: Short-interval endoscopic surveillance and appro-
priate ER may help prevent duwodenal invasive carcinoma, In
addition, there was little development of invasive tarcinoma during
the follow-up. The Spigelman classification is beneficial for the risk
assessment of duodenal neoplasia in Japanese FAP patients.
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amilial adenomatous polyposis (FAP) is an autosomal

dominant disease, characterized by multiple colorectal
adenomatous polyps (polyposis), is caused by truncatm%
mutations in the adenomatous polyposis coli (4PC) gene,
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and is responsible for <1% of all colorectal cancers
(CRCs). Colorectal adenomalous polyposis normally
appears in approximately 85% of FAP patients at 20 years
of age; if these lesions are not treated, the prevalence rates
of CRC of FAP at 40 years of age and over a lifetime are
almost 50% and 100%, respectively. Because of the high
penetration of CRC, prophylactic total colectomy is rec-
ommended as a standard treatment to reduce the mortality
rate.2 In many FAP patients, extracolonic neoplastic lesions
are also present, especially gastric and duodenal neoplasms,
desmoid, thyroid, and brain tumeors, osteomas, and epi-
dermoid cysts, CRC accounts for 61% to 69% of deaths in
FAP patients; after CRC and desmoid tumors, the third
most common cause of mortality is duodenal carcinoma
(including ampuliary carcinoma), accounting for approx-
imately 3% of all deaths in these patients,>~>

The standardization of prophylactic total colectomy in

‘FAP patients has led to decreased CRC-related mortality.

However, the clinical progression and treatment of non-
ampullary duodenal neoplasms, including adenomas and
cancers, have been rarely investigated in FAP patients. In
western countries, the Spigelman classification is used for
the clinical staging of duodenal neoplasms. The Spigelman °
disease stage should be used to determine the esoph-
agogastroduodenoscopy (EGD) surveillance interval and
treatment. Although the growth of duodenal dysplasia is
slow and highly nonsymptomatic,® periodic EGD surveil-
lance and appropriate, timely treatment are necessary. The
EGD surveillance interval is recommended to be every 4 to
5 years for stage 0 lesions, 2 to 5 years for stage ! lesions, 2
to 3 years for sta%e II lesions, and 6 months to.2 years for
stage III lesions.’® For patients with stage IV lesions;
advanced, atypical adenomas; or high-density polyposis,
surgical assessment or EGD surveillance every 6 to 12
months is recommended. Given this context, the aim of our
study was to investigate the clinical features of duodenal
neoplasia in Japanese FAP patients at our institution.

PATIENTS AND METHODS

This study involved FAP patients diagnosed by both
colonoscopy and EGD between 1997 and 2014 at the
National Cancer Center Hospital, Tokyo, Japan. A medical
dmgnosw of FAP was dependent on clinical findings or
genetic analysis.? Clinical findings were characterized by the
presence of approximately 100 or more adenomas dis-
tributed throughout the colon and rectum or the presence
of 100 or fewer multiple adenomas in addition to a family
history of FAP.
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We retrospectively investigated the clinicopathologic
features, endoscopic findings, clinical outcomes, manage-
ment, and Spigelman classification of the duodenal neo-
plasms.® A histopathologic examination was performed in
_accordance with the recommendations of the Vienna clas-
sification'%; all specimens were reviewed by at least 2
pathologists with expertise in- gastrointestinal pathology.
We converted pathologic data from Japanese to western
criteria; for example, a noninvasive carcinoma in Japanese
criteria is referred to as an adenoma with high-grade dys-
plasia (HGD), and invasive cancer in Japanese criteria is
referred to as a submucosal carcinoma.

We recommended annual EGD surveillance for FAP
patients, in principle, and this procedure was routinely
performed by 10 experienced endoscopists using forward-
viewing endoscopes (Olympus Medical Systems, Tokyo,
Japan). Usually, EGD was performed using white-light
imaging, and chromoendoscopy was conducted using nar-
row-band imaging; side-viewing EGD was additionally
used when it was difficult to observe the-ampulla. In addi-
tion, we performed biopsies on neoplastic lesions > [0 mm
in size or on those that had morphologically changed since
the last EGD. We treated all cases of biopsy-confirmed
HGD or carcinoma, regardless of their size. Although some
studies have described the treatment of all adenomas,
regardless of size, we chose to only observe single lesions
<10mm in size; any lesion > l0mm was subjected to
endoscopic resection (ER). In cases of multiple neoplasms,
those . < 10mm were observed, those 10 to 19mm were
considered for possible ER, and those =20mm were defi-
nitely indicated for ER. Ampullary tumors < 10 mm in size
were observed without biopsy. ER of duodenal adenomas
included polypectomy, endoscopic mucosal resection
(EMR), or endoscopic submucosal dissection; however,
endoscopic submucosal dissection in the duodenum carries
a high risk of perforation, and comparatively small lesions
are often discovered during surveiilance. Therefore, EMR
was (and is) the primary ER method at our institution.

RESULTS .

QOverall, 77 FAP patients (50 men and 27 women) with
a mean age of 40 £ 14 years were examined during the
study period. Regarding the colorectal adenomatous polyp
(polyposis) phenotypes, 9 cases (12%) showed the profuse
type, which is described as having a “dense, carpet-like”
appearance, and 68 cases (88%) showed the classical type,
involving adenomatous polyps that are not covered with
normal mucosa. Most of the patients underwent surgical
treatment of the colorectum, including 65 patients (84%)
who had total colectomies and 3 patients who underwent
other colectomy procedures (abdominoperineal resection,
right hemicolectomy, or sigmoidectomy); only 9 patients
were not treated surgically. The mean age of the patients at
the time of surgery was 32 £ 10 (range, 18 to 61) years,
following a median observational period of 8.5 (range, 0 to
17) years. We verified each patient’s family history at his or
her initial consultation and at the time of admission for the
surgical treatment andfor ER. Fifty-six patients (73%) had
4 familial history of CRC or FAP; a definitive FAP familial
history was confirmed in 41 (53%) of these patients
(Table 1}.

Ducdenal neoplasia was observed in 51 (66%) of the
77 FAP patients; 27 (53%) had neoplasms detected at the
baseline EGD, and 24 (47%) had neoplasms detected
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TABLE 1. Characteristics of the 77 FAP Patients

Parameters Value
Age at first EGD (mean £ SD) (y) 40+ 14
Male/female (n) 50/27
FAP phenotype (profuse/classical) (n) 9/68
Colectomy (1)

Total colectomy 65

Other 3

None 9
Age at the time of surgery (mean + 5D} (y) 32+ 10
Family history of FAP (present/absent or unknown) 41/36
Duodenal neoplasm (present/absent) 51426
Median observation period in years (range) 8.5 (0-17)

EGD indicates esophagogastroduadenoscopy; FAP, familial adenoma-
Lous polyposis.

during surveillance EGD with 4 lesions localized only to the
ampullary region. Each ampullary neoplasm of the 4 cases
was adenomatous in the biopsy. Thus, in this study, we
focused on nonampullary duodenal neoplasms. Specifically,
we investigated 47 cases of duodenal lesions, excluding the
4 cases of neoplasms localized to the ampullary region only.
We excluded these 4 cases because we focused on non-
ampullary duodenal neoplasms (Table 3),

Clinical Background of FAP Patients With
Duodenal Neoplasia

The patienis included 35 men and 12 women; the mean
patient age at the time of the first EGD was 38 £ 13 years.
EGDs were performed a median of 12 times (range, 1 to
40); 2 patients were examined only once. EGDs were gen-
erally performed at 6- to 12-month intervals [biannually for
L} patients, annually for 33 patients, and less frequently
(= 18 mo-apart} for 1 patient], but-the examination interval
did not exceed 24 months for any patient. The median
observation period was 10.0 (range, 0 to 17) years, and the
mean age at the time of a duodenal neoplasm diagnosis was
40 = 14 years; the mean age at the time of duodenal HGD
(HGD) or invasive cancer diagnosis was 43 & 14 years
(Table 2).

TABLE 2. Clinical Background of FAP Patients With Duodenal
Lesions (47 Cases)

Parameters Value
Age at the first EGD (mean + 8D) (y) 38 £ 13
- Male/female (n} : ) 35/12
FAP phenotype (profuse/classical) (i) _6/41
Median number of EGDs (range) 12 (1-40)
Endoscopy interval (n) {mo)
11
12 33
=18 1
Median observational period (range) (v) 10.0 (0-17)
Age at the time of diagnosis (mean & SD) (y)
For duodenai lesions 40+ 14
For duodenal carcinoma or HGD 43 £ 14

EGD indicates esophagogastroduodenoscopy; FAI;, familial adenoma-
tous polyposis; HGD, high-grade dysplasia,
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TABLE 3., - Endoscopic Findings in Familial Adenomatous
Polyp0515 Patients With Extra-ampullary Duodenal Lesions
(47 Cases)

Parameters

Yalue

Histologic type (dysplastic lesion/fcancer) (n) 46/1*
Single/multiple lesions (n) 7/40

Tumor size [median (range)] (mm) 3 (2-30)
Main lesion macroscopic type (n)t
Protruded (0-1, 0-11a) 33
Depressed (0-1Ic) : 12
Mixed (0-IIa + TIc) 2
Location of lesion (n)

. Bulb . 1
Second portion . 40
Bulb and second portion 6

Ampullary tumors (present/absent) (n) 17430

*One case of simultaneous onset of cancer und adenoma.
tAccording to the Paris classification. !

Endoscopic Findings of Duodenal Neoplasms in
FAP Patients

Thirty-nine patients were diagnosed with adenoma
during their first examination, with | patient experiencing
simultaneous onset of invasive -cancer and adenoma. The
lesions of 7 patients were .detected during follow-up
examinations. Seven patients (15%) developed single
lesions, and 40 (85%) developed multiple lesions. The
median size of the largest tumor was 8 mm (range, 2 to
30mm), and these tumors were classified according to the
Puris classification'! as type 0 to [ {1 case (2%)], type 0 to
a [32 (68%))], type 0 to llc [12 (26%)], or type O to
I1a + TIc [2 (4%)]. The lesions were located only in the
duodenal bulb (1 case, 2%) or second portion of the duo-
denum, including the ampulla (40 cases, 85%). In 6 patients
(13%), multiple lesions were observed throughout the
duodenum; the coexistence of tiny ampullary tumors was
observed in 17 cases (36%). No relationship -was found
between the incidence of duodenal carcinoma and the sur-
veillance interval (Table' 3).

Duodenal Neoplasm Treatment Outcomes

In this investigation, EMR was performed on 7
patients with low-grade dysplasia and 2 patients with
HGD. In 1 patient, with both invasive carcinoma and
multiple adenomas, pyloric-ring-preserving pancreatico-
duodenectomy was performed. EMR was performed on 16
lesions in 9 patients. Fourteen lesions were treated with en
bloc resection; 2 lesions required multiple resections. One
patient had postoperative bleeding that occurred 2 days
after EMR.

Treatment Progression and Long-term
Endoscopic Surveillance Follow-up

Among the 46 adenoma patients, except | invasive
cancer case, ¢ lesions were initially treated by EMR because
of their size (mean, 14 + §mun; range, 5 to 30mm), mac-
roscopic type, or patient request; the remaining 37 received
follow-up observations (Fig. 1). Two of the ¢ EMR-treated
patients were found to have metachronous HGD in the
second portion of the duodenum after 2 and 3 vears,
respectively, from the baseline EGD (a different location
than for the first EMR) and underwent a subsequent EMR;
however, 1 of the 2 patients with HGD died because of
rectal cancer and its liver metastasis. For the remaining 7

Copyright © 2016 Wolters Khuwer Health, Inc. All rights reserved.
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patients, recurrence of duodenal neoplasms requiring
treatment was not observed. In the 37 patients undergoing
follow-up observations, 3 were found to have HGD after 1,
8, and 9 years, respectively, from the baseline EGD. These 3
patients were diagnosed with Spigelman classification stage
IV lesions during the first EGD; | underwent EMR, and the
other 2 opted for continued observation for personal rea-
sons (pregnancy or religious conviction) (Fig. 1, Table 4).

During the long-term follow-up investigation, 6 of the
77 FAP patients died (median observation period, 8.5y).
During the investigation of 47 patients with duodenal
neoplasia (imedian observational period, 10y; range, 0 to
17y). the survival rate was 96% (45 patients); | death
resulted from invasive rectal carcinoma with liver meta-
stasis, and 1 death was related to the treatment and
occurred during chemétherupy for small intestinal carci-
noma. None of the deaths resulted from ducdenal neo-
plasm, and localized recurrence was not observed in the 9
EMR-treated patients.

Investigation of the Spigelman Classification

In this study, we had only 41 cases for which histologic
findings were obtained by biopsy or resection of the duo-
denal neoplasm during the observational period. Other
patients who had not undergone a biopsy received a mini-
mum dysplasia and histology score of 1 point. Of the
patients with dysplasia, the distribution of Spigelman stages
at the initial diagnosis was stage 0 (33 cases), stage 1 (0
cases), stage 1 (12 cases), stage 111 (20 cases), and stage IV
(8 cases). Seven of 33 cases diagnosed as stage 0 at the
initial EGD showed worsened (stage 1I) Spigelman scores
during the follow-up period. In stage I to III cases, cancer
was not detected during the EGD surveillance period;
however, HGD was confirmed in 4 of the § stage 1V
patients. t

DISCUSSION

In 2 studies, duodenal neoplasms were present in 30%
to 90% of FAP patients,%7 with the occurrence of dysplasia
increasing after the age of 40 years®; the lifetime penetrance
of duodenal neoplasms dpprodches 100%.7% In our study
of 77 FAP patients, 51 (66%) were confirmed to have
duodenal neoplasms, consistent with the reported rate. The
incidence of upper gastrointestiual carcinoma in FAP
patients is reported to be 4. 5%,% and the relative risk of
duodenal carcinoma, compared with the general pop-
ulation, has been reported to be 330.8.!2 In this study, 5
cases of ducdenal HGD were detected within a median
observational period of 8.5 years. The median period
between HGD detection and the first EGD was 8.5 (range,
0 to 11.9) years.

Previously published studies have suggested that the
number of duodenal neoplasms tends to lﬂCerSG during the
average 3- to 6-year follow-up period,!*"!5 and our inves-
tigation revealed 4 cases of HGD during a similar follow-up
period. HGD occurred in 4 cases at 1, 8, 8, and 12 years
after the initial diagnosis. However, none of the patients
died because of duodenal neoplasia during the follow-up,
indicating that periodic examination and appropriate
treatment might prevent duodenal HGD from becoming
invasive cancer. Moreover, although 2 patients opted not to
undergo treatment after being diagnosed with duodenal
HGD, the lesions did not worsen, and both patients sur-
vived over a 1927-day (5.3-year) or 1467-day (4.0-year)
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FIGURE 1. Treatment and follow-up of the 41 patients with duodenal neoplasia.! Two patients‘declined treatment because of preg-
nancy. or religious conviction. EMR indicates endoscopic mucosal resection,

postdiagnosis observation period. Thus, the current results
suggest the necessity of short-term EGD surveillance
intervals and treatment. However, a comparative inves-
tigation of endoscopic treatment versus surgical treatment
for duodenal neoplastic lesions in FAP patients has not
been conducted, and the timing of disease-appropriate
treatment remains undetermined.

The growth of duedenal adenomas is slow, although
periodic EGD surveillance and treatment are necessary.

TABLE 4. Investigation of Patients With Duodenal Lesions
(n=47)

Parameters Value
Localized relapse (EMR, 9 cases) 0
Survival [n (%)) 45 (96)
Cause of death [n (%)]
Rectal cancer 1(2)
Treatment-related death* 1(2)
Median observation period (range) (v) 10 (0-17)

*Cerebral infarction during chemotherapy for small-intestine carcinoma,
EMR indicates endoscopic mucosal resection.

4 | www.jcge.com.

According ' to the Spigelman classification of duodenal
neoplasia,” small, stage I/l polyps are usually treated by
ER. If there are a large number of polyps, ER or duode-
nectomy zlone is insufficient. Moreover, several compli-
cations are associated with complete ER of stage II/III
disease, leading to a 50% to 100% relapse rate.!$ Stage 1V
lesions have a 7% to 36% chance of becoming cancer-
ous®!7; therefore, pancreaticodnodenectomy or pancreas-
preserving duodenectomy is indicated. Groves et all’
investigated 114 FAP patients and confirmed duodenal
carcinoma in 6 patients; 4 of the 6 carcinoma patients were -
diagnosed with stage IV disease at their first examination.
In addition, the frequencies of duodenal carcinoma onset at
Spigelman stages II, I, and IV have been reported to be
2.3%, 2.4%, and -36,4%, respectively.!” In our inves-
tigation, we found that of 8 patients diagnosed with stage
IV disease, 4 (50%) subsequently developed HGD.
Although the number of patients was small, these results
suggest the usefulness of the Spigelman classification.
Because FAP is associated with a characteristic poly-
posis phenotype, the disease may be diagnosed clinically;
hence, confirmatory genetic analysis is rarely performed.
Because genetic testing for the 4PC mutation is not
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currently covered under the Japanese national health
insurance program, it is only performed in research settings.
However, genctic testing needs to be conducted in the
future to evaluate genotype-phenotype correlations for
duodenal neoplasms. )

A major limitation of this study is its retrospective
nature, Other drawbacks include disparities in the surveil-
lance duration and some selection bias because some FAP
patients do not undergo surveillance EGD. In addition, the
lack of biopsies of tiny lesions, particularly those < 10mm
in size, prevented pathologic assessments of those lesions.
Finally, the observation period was not sufficiently long to
analyze the natural history of duodenal adenomatosis in
FAP.

In conclusion, we did not observe any deaths related to
duodenal neoplasia in our study, indicating that periodic
EGD surveillance and appropriate treatment, based on
EGD findings, may prevent duodenal neoplasia from
becoming a poor prognostic factor in FAP patients. This
retrospective study demonstrated the prevalence of duode-
nal neoplasms and their approximate clinical course in
Japanese FAP patients; the prognosis for duodenal neo-
plasm patients was comparatively good. In addition, our
results suggest that the Spigelman disease severity classi-
fication is useful during follow-up observations of duodenal
adenomas. Even when neoplasms do not exist in the
ampullary region, surveillance for the development of
neoplasms in other portions of the duodenum is required
according to the Spigelman classification. However, further
surveillance and prospective studies are required.
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