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A B S T R A C T

Background & Aims

MUTYH-associated polyposis (MAP) is similar to familial adenomatous polyposis (FAP), in that 

it increases the risk for duodenal adenomas and cancer. Almost all patients with FAP develop 

duodenal adenomas and 5% develop duodenal cancer. Little is known about the prevalence of 

duodenal adenomas and cancer in patients with MAP, but current surveillance recommendations 

are the same for patients with FAP—they should begin surveillance when they are 25 years old. 

We aimed to assess the prevalence, extent, and progression of duodenal adenomas in patients 

with MAP and evaluate upper gastrointestinal tract surveillance recommendations.

Methods

In a retrospective study, we collected data on all patients (n=92) with MAP undergoing 

surveillance esophagogastroduodenoscopy from registries at St Mark’s Hospital (London, UK) 

and the Academic Medical Center (Amsterdam, The Netherlands) from 2002 through 2014. We 

collected information on adenoma development, age at adenoma detection, interventions, 

and disease progression.

Results

Duodenal adenomas were detected in 31 patients (34%), at a median age of 50 years. When 

duodenal polyposis first was detected, it was Spigelman stages I or II in 84% of patients; 

most had few small polyps, without high-grade dysplasia or villous features. Subsequent 

esophagogastroduodenoscopy evaluation of 18 of these patients found that 14 (78%) had 

Spigelman stages 0 to II disease (median follow-up period, 7.8 y). Disease progressed in stage in 

6 patients, over 9.5 years, because of lesion size or villous features (2 reached stage IV disease). 

Adenomas were down-staged in 8 patients after biopsy or polypectomy analyses, and were 

unchanged for 3 patients.

Conclusions

In a data analysis from 92 patients with MAP, duodenal polyposis seemed to develop less 

frequently than in patients with FAP, and developed at a later age. Increasing lesion size 

and villous change appear to promote adenoma progression, rather than polyp number or 

dysplasia. It may be time to consider a new staging system for patients with MAP, to better 

determine disease severity and surveillance strategies.



1 0 9

7

D u o D e n a l  p o l y p o s i s  i n  M a p

I N T R O d u C T I O N

MUTYH-associated polyposis (MAP) is an autosomal-recessive condition first described in 

2002.1 Similar to the dominantly inherited syndrome of familial adenomatous polyposis (FAP), 

MAP predisposes to colorectal adenoma formation and cancer development. Half of the cases 

phenotypically resemble classic FAP, whereas the remainder are similar to attenuated FAP, 

presenting with fewer colorectal adenomas at a later age. Duodenal polyposis is reported less 

frequently in MAP compared with FAP, occurring in approximately 30% and 90% of affected 

individuals, respectively.2-6 However, data are sparse and most studies have been retrospective 

in nature, involving small cohorts of patients. The true prevalence of duodenal polyposis in MAP 

therefore is difficult to determine. Despite duodenal polyposis appearing to occur less frequently 

in MAP compared with FAP, the duodenal cancer risk is apparently similar but numbers reported 

have been small. A large MAP patient series by Vogt et al4 reported 2 duodenal cancers arising 

in a cohort of 150 patients (1%). They estimated the lifetime risk of developing cancer to be in 

the order of 4%. In FAP, the risk is reported to be approximately 5%.7-10 

Current surveillance recommendations for the duodenum in MAP follow those for FAP.11 

Esophagoduodenoscopy (EGD) surveillance commences typically at approximately 25 years of 

age, continuing at intervals determined by the Spigelman stage (Table 1).12 Upper gastrointestinal 

(UGI) tract surveillance in FAP also should include staging of the ampulla using a side-viewing 

Table 1. Spigelman staging system and recommended EGD surveillance intervals12

Points allocated

1 2 3

Number of polyps 1–4 5–20 >20

Polyp size, mm 1–4 5–10 >10

Histologic type Tubular Tubulovillous Villous

Degree of dysplasia Mild Moderatea Severe

Total points Spigelman stage Recommended follow-up interval

0 0 5 years

1–4 I 5 years

5–6 II 3 years

7–8 III Annually, and consider endoscopic therapy

9–12 IV 6-12 months and consider endoscopic or 
surgical therapy

aAt AMC moderate dysplasia is considered, along with mild, low-grade dysplasia (scoring 1 point)
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scope (Table 2). The rationale for using the same surveillance in MAP is questionable given 

the lower prevalence of duodenal polyposis, although surveillance is recommended because 

duodenal cancers do occur in association with MAP.13, 14 There is currently no MAP-specific 

endoscopic surveillance program and few studies have looked at outcomes from UGI tract 

surveillance in the context of MAP. This study aimed to elucidate the prevalence, extent, 

and progression of duodenal polyposis in MAP over time and also evaluate current UGI tract 

surveillance in MAP.

Table 2. Staging of the ampulla and recommended surveillance intervals13,14 

Normal ampulla Minor polyposis Major polyposis

Ampulla size N/A < 1cm > 1cm

Villous histology N/A None Present

Degree of dysplasia N/A Mild Moderate or severe

Recommended surveillance Every 5 years Every 3 years Annual

M E T h O d S

This was a 2-center, retrospective cohort study from prospectively collected data held at 2 large 

polyposis registries: St Mark’s Hospital (London, UK) and Academic Medical Center (AMC) 

(Amsterdam, The Netherlands). After institutional research and development approvals, all 

MAP patients undergoing follow-up evaluation and UGI tract surveillance at either center 

between 2002 and 2014 were identified from the registry databases. 

Data collected included patient demographic details, MAP genetic mutation, and UGI tract 

surveillance. UGI tract endoscopic surveillance included the use of a forward- and/or side-viewing 

endoscope to fully assess the duodenum and ampulla according to local policy. Narrow-band 

imaging, chromoendoscopy, and Buscopan (Boehringer Ingelheim Limited, Ingelheim am Rhein, 

Germany) were used at the discretion of the endoscopist. The ampulla underwent a biopsy only if 

it appeared abnormal macroscopically. Only genetically confirmed MAP cases that had undergone 

UGI tract surveillance were included in the study. Patients without genetic confirmation of MAP 

were excluded. Patients developing duodenal adenomas were studied in further detail. 

Case notes, endoscopy, and histology reports were retrieved and analyzed. These were used 

to determine polyp number, size, and histology to obtain Spigelman stage and enable staging 

of the ampulla after UGI tract endoscopic surveillance. Histologically confirmed adenomas 

were reported as tubular, tubulovillous, or villous, with grade of dysplasia. At St Mark’s Hospital 
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dysplasia was reported as mild, moderate, or severe according to the original Spigelman 

classification and at the Academic Medical Center it was reported as low grade (mild and 

moderate combined) or high grade, according to the Vienna classification.15 The primary 

outcome measure was the occurrence of at least one histologically confirmed duodenal 

adenoma. In patients showing duodenal adenomas, all prior endoscopy and histology reports 

were obtained to determine age at duodenal adenoma detection. Duodenal adenomas were 

discovered for a proportion of patients at their first baseline EGD, whereas for other patients 

this occurred at a subsequent endoscopy. 

Secondary outcomes recorded included age at duodenal polyposis detection, time to advance 

in Spigelman stage, polyp characteristics (histology and distribution), and therapeutic 

interventions. Currently there are no definitive criteria for undertaking polypectomy. At both 

study centers polypectomy is recommended for lesions measuring more than 1 cm in size. 

Endoscopic mucosal resection (EMR) sometimes may be used for smaller polyps containing 

severe dysplasia if there is an otherwise low burden of disease. When EMR is not possible, argon 

plasma coagulation ablation has been used as an alternative treatment strategy. 

Statistical analysis of demographic data was performed using either a Mann–Whitney U test 

or the Fisher exact test with GraphPad Prism 6 computer software (GraphPad, San Diego, CA). 

A P value less than .05 was considered significant.

R E S u L T S

A total of 92 patients (67 from St Mark’s Hospital and 25 from the Academic Medical Center) 

with genetically confirmed MAP, who all had undergone UGI tract surveillance, were identified 

from both databases. Although a MAP mutation had been confirmed, in 1 case the location of 

the mutation was not known to the study center because genetic analysis had been performed 

elsewhere. Data were combined from the 2 centers for the purposes of analysis but each 

contribution is broken down in Table 3. Thirty-one of 92 (34%) patients showed duodenal 

adenomas and 61 (66%) did not (Table 3). There was no significant difference overall in gender 

distribution (55% and 52% female in the group showing duodenal adenomas and the group that 

did not, respectively) or genetic mutation shown. Almost a third of all individuals in the cohort 

were related, with 32 people from 14 different families.

There was no significant difference in the age at baseline EGD between patients who showed 

adenomas and those who did not (48 and 52 y, respectively). The median age at duodenal 

adenoma detection was 50 years (range, 32-77 y). In 20 of 31 (65%) individuals, this was 

diagnosed at their baseline EGD, in the remaining 11 this was diagnosed at a median of 6 years 

(range, 3.5-16) after a normal baseline EGD. 
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Table 3. Patient demographics and adenoma group characteristics

Patients showing duodenal 
adenomas,

n (%)

Patients without duodenal 
adenomas,

n (%)

P value

Sex SMH AMC SMH AMC

Male

Female

Total

13 (57)

10 (43)

23 (74)

1 (13)

7 (87)

8 (26)

19 (43)

25 (57)

44 (72)

10 (59)

7 (41)

17 (28)

Combined data

Male

Female

Total

14 (45)

17 (55)

31 (34)

29 (48)

32 (52)

61 (66)

1.0a

Genetics SMH AMC SMH AMC

Homozygote

Compound heterozygote

Incomplete data

16 (70)

  7 (30)

7 (87)

1 (13)

34 (77)

10 (23)

7 (41)

9 (53)

1(6)

Combined data

Homozygote

Compound heterozygote

23 (74)

 8 (26)

41 (67)

19 (31) 0.63a

Age at baseline EGD, 
y (range) 

SMH AMC SMH AMC

46

(26-66)

49

(38-71)

53

(24-68)

56

(29-74)

Combined data

48 (26-71) 52 (25-71) 0.79b

First adenoma detected at EGD

SMH AMC Combined data

Age, y (range) 50 (32-66) 50 (38-77) 50 (32-77)

Adenoma at baseline EGD

Yes

No

Time to occur, y (range)

Median age detected

14 (61)

9 (39)

6 (3-16)

50 (42-60)

6 (75)

2 (25)

5 (4-6)

65 (53-77)

20 (65)

11 (35)

6 (3-16)

52 (42-77)
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Staging of duodenal disease at diagnosis 

At the time when duodenal  adenomas first were detected, 84% (26 of 31) of individuals were 

Spigelman stages I or II, and no stage IV duodenal polyposis was detected (Table 3). Interestingly, 

the majority of polyps were small, few in number, and tubular adenomas with low-grade 

dysplasia at histology: 93% had only 1 to 4 polyps (median, 2 polyps), 65% had polyps 5 mm or 

smaller in size (median, 4 mm), 74% had tubular adenomas, and for 87% of patients this was mild/

low-grade dysplasia. No severe/high-grade dysplasia or villous adenomas were seen at the time 

adenomas first were detected, although data were incomplete for one individual. All adenomas 

First adenoma detected at EGD

SMH AMC Combined data

SPG stage, n (%)

0

I

II

III

IV

Duodenal/ampulla cancer

0

12 (52)

8 (35)

3 (13)

0

2

0

2 (25)

4 (50)

2 (25)

0

0

N/A

14 (45)

12 (39)

5 (16)

0

2 (2)

Adenoma 

Number (range)

Size, mm (range)

Histology, n (%)

TA

TVA

Incomplete data

Dysplasia, n (%)

Mild

Moderate

Incomplete data

2 (1-20)

4 (1-12)

20

3

20

3

1 (1-4)

4 (2-11)

3

4

1

7

0

1

2 (1-20)

4 (1-12)

23 (74)

7 (23)

1 (3)

27 (87)

3 (10)

1 (3)

Ampulla adenomatous 1 1 2 (minor disease)

NOTE. Values are medians. 
SMH, St Mark’s Hospital (United Kingdom); AMC, Academic Medical Center (The Netherlands); SPG, Spigelman; 
TA, tubular adenoma; TVA, tubulovillous adenoma
aFisher exact test
bMann Whitney U test

Table 3. (continued)
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were located in D2 and in some cases there were additional D1 polyps, but there were no isolated 

D1 or D3 lesions. There was relative sparing of the ampulla with endoscopic adenomatous change 

found in only 2 cases, which was minor disease in both instances after histologic analysis. 

Surveillance

In those patients who did not show duodenal adenomas, 32 of 61 (52%) patients had at least 1 

surveillance EGD subsequent to a normal baseline EGD, after a median interval time of 5.5 years 

(range, 4 months to 16 years). In 3 cases EGD was performed less than 3 years after a previously 

normal investigation. It was not apparent why these patients underwent a premature 

surveillance endoscopy. Eighteen of 31 (58%) patients had a surveillance EGD after duodenal 

adenomas were detected (Table 4). In those patients with a duodenal adenoma the median 

follow-up interval was 8.2 years (range, 1-16 y). 

Table 4. Follow-up EGD after adenoma detection

SMH, n (%) AMC, n (%) Combined data

Follow-up EGD

No

Yes

9 (39)

14 (61)

4 (50)

4 (50)

13/31 (42)

18/31 (58)

Outcomes and median follow-up evaluation 
(range)

SPG stage progressed

SPG down-staged

SPG unchanged

Incomplete data

 

4 (29)

8.4 y

7 (50)

4.7 y

3 (21)

7.8 y

 

2 (50)

11.3 y

1 (25)

1.4 y

0

1 (25)

 

6 (33)

9.5 (5.0-12.6)

8 (44)

3.9 (0.8-8.6)

3 (17)

7.8 (6.4-8.4)

1 (6)

Endoscopic intervention

Cold snare

APC ablation 

EMR

Median age (range)

Surgical intervention

Duodenectomy

1 (20)

2 (40)

2 (40)

60 (39-62)

0

0

1 (33)

2 (67)

50 (38-61)

2

8/31 (26%)

1(13)

3 (37)

4 (50)

55 (38-62)

2 (58 and 60 y)

AMC, Academic Medical Center; APC, argon plasma coagulation; SMH, St Mark’s Hospital.
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Lesion size: a key component for disease progression 

Progression by one Spigelman stage occurred in 5 of 18 (28%) patients over a median of 5 years 

(range, 2.1-8.8 y), and by 2 stages in 1 case over 5.2 years (Table 5). The median age at disease 

advancement was 57 years (range, 41-63 y). In one case Spigelman stage increased (from II 

to III) owing to increased lesion size and the development of tubulovillous features (Table 5, 

patient 4), but subsequently was down-staged by endoscopic polypectomy to stage II disease. 

In all 6 patients with progression of duodenal disease, lesion size had become more than 8 mm 

and was a key component for lesion advancement according to Spigelman staging. In addition, 

3 of these cases also had villous features and 1 developed moderate dysplasia. No patient 

developed severe/high-grade dysplasia. Polyp multiplicity was not a prominent feature of MAP 

duodenal disease for 27 of 31 (87%) patients in this cohort who typically had 4 polyps or fewer 

at any endoscopy (Figure 1). 

Stable and down-staged disease

Three of 18 (17%) patients had stable duodenal disease, with the same Spigelman stage at 

a median of 7.8 years (range, 6.4-8.4 y) after duodenal adenomas first were detected (Table 4). 

One of these patients underwent argon plasma coagulation ablation of a polyp. Eight patients 

(44%) were down-staged by endoscopic therapeutic intervention over a median follow-up 

period of 3.9 years (range, 0.8-8.6 y). In 6 cases biopsy (for 5) or polypectomy (for 1) resulted 

in stage 0 disease, and the other 2 patients were down-staged by EMR (from stage II to I, and 

stage III to II). At their last surveillance EGD, 14 of 18 patients were Spigelman stages I to II, data 

were incomplete for 1 patient, 1 patient was stage III, and 2 patients were stage IV.

Table 5. Advancing Spigelman stage cases and time interval of change

Patient Age at adenoma 
progression, y

Change in Spigelman 
stage

Reason for advancing stage Time to 
advance, y

1 57 I to II Increased lesion size 4.7

2 51 I to II Increased lesion size and 
villous features

5.0

3 61 I to II Increased lesion size 8.8

4 41 II to III Increased lesion size and 
moderate dysplasia

2.1

5 51
55

II to III
III to IV

Villous changea 1.7
3.6

6 58 III to IV Increased lesion size, villous 
features

7.0

aAlready more than a 1-cm lesion size at time of first adenoma detecting EGD.
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Cancer

There was 1 duodenal and 1 ampullary cancer, both large lesions (7 cm and 2.5 cm) were 

diagnosed at a first-ever EGD in the absence of any other duodenal adenomas, in 2 women 

aged 83 and 63 years, respectively. No cancers arose in patients who were undergoing UGI tract 

surveillance.

Endoscopic and surgical intervention

Two patients underwent surgical intervention to manage their duodenal disease; both had 

stage IV disease. In both instances there were more than 20 lesions, measuring up to 20 mm in 

size, with tubulovillous histology and both had low-grade dysplasia. Each of the patients had 

a pancreas-sparing duodenectomy at ages 58 and 64 years for lesions that were endoscopically 

unmanageable.

In total, endoscopic therapy was performed in 8 patients (Table 4). In 7 of 8 patients the indica-

tion for therapy was a lesion size greater than 1 cm; in the other case therapy was recommend-

ed for an 8-mm lesion with moderate dysplasia. The median age for endoscopic therapy was 

55 years (range, 38-62 y). At the time of intervention half of the patients had stage II disease, 

3 patients were stage III, and 1 patient was stage IV.

Figure 1. Endoscopic appearance of the duodenum in a patient with MAP (Spigelman stage II disease) 
showing significant lesion size with only few adenomas using (A) white light and (B) narrow-band 
imaging.
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d I S C u S S I O N

In our series, duodenal polyposis occurred in 34% of patients with MAP and duodenal cancer 

occurred in 1%. This rate of duodenal polyposis is higher than in previous studies and double 

that reported in a large series by Vogt et al,4 in which 17% of 150 MAP patients undergoing 

EGD were found to have duodenal adenomas. In addition, it should be noted that only 16 of 

26 lesions were histologically confirmed duodenal adenomas. In our study all patients had 

confirmed duodenal adenoma histology. The difference in duodenal polyposis rate between 

the Vogt et al4 study and ours is not explained easily. It is interesting that there seemed some 

variation in prevalence between different countries in the Vogt et al4 study, with Germany and 

The Netherlands reporting rates of approximately 20% and the United Kingdom reporting only 

7.5% (although this was the smallest cohort of the 3 centers). The age of the participants at 

the time duodenal polyposis was recognized was not apparent for each center and perhaps if 

this was significantly different between the centers, it could explain some of the differences 

seen. There was no difference in duodenal polyposis prevalence according to country for FAP, 

so it would be unlikely to be the case for MAP either. The overall age at EGD (average of all 

3 centers) in the Vogt et al4 study was similar to ours, 48 years (range, 14-70 y) and 50 years 

(range, 24-74 y), respectively. In addition, the age at duodenal polyposis detection was similar 

in the Vogt et al4 study compared with ours, 48 years (range, 25-67 y) and 50 years (range, 32-77 

y), respectively. Therefore, any difference in duodenal polyposis rates cannot be explained by 

age. Overall, only 50% of patients in the Vogt et al4 multicenter study had an EGD and this may 

have led to an inaccurate estimation of duodenal polyposis prevalence in MAP.

Overall, the data seem to suggest that duodenal polyposis in MAP is less common than in FAP, 

in which typically 50% to 90% of patients are affected.5-10

In both this study and in the series reported by Vogt et al,4 the reported age of duodenal 

adenoma detection in patients with MAP was approximately 50 years. In those with FAP, 

Bulow et al10 reported duodenal polyposis onset at a median age of 38 years and Kadmon et al5 

reported a mean age of 34 years. In our study, 84% of patients newly diagnosed with duodenal 

adenomas were still only Spigelman stages I or II, and 66% of patients were completely free of 

duodenal disease at a median age of 52 years. Vasen et al11 reported that 80% of patients with 

FAP develop Spigelman stages I to III duodenal disease and 10% to 20% develop stage IV. In our 

study, 29 of 92 (32%) developed Spigelman stages I to III disease and only 2 of 92 (2%) developed 

stage IV disease. Therefore, our data support previous findings that duodenal polyposis in MAP 

has a later age of onset and also a slower progression. For instance, of those patients who had 

subsequent EGD after duodenal adenoma detection, the stage of polyposis did not progress 

over a median 7.8 years of follow-up evaluation in 3 patients, and for 5 patients biopsy alone 

down-staged them to Spigelman stages I or II to 0 (indicating that these lesions were small in 
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size and number). For 5 of 6 patients whose polyposis did advance this was by one Spigelman 

stage between EGDs, mostly owing to increased lesion size or villous change. Endoscopic 

therapeutic intervention with polypectomy was performed in just over a quarter of cases at 

a median age of 55 years; the youngest was a 38-year-old patient in whom a single tubulovillous 

adenoma was resected (Spigelman stage II disease). No cancers were found during follow-up 

evaluation. 

Because MAP duodenal polyposis seems to occur later in life and with a slower progression, 

it seems appropriate to recommend a later age of UGI surveillance commencement in those 

known to have MAP. Currently, surveillance is initiated at the approximate age of 25 years, as 

in FAP.11 Based on our data we recommend starting surveillance at 35 years. Although we would 

not want to miss the window of opportunity to identify or intervene in those with significant 

duodenal disease, it is unlikely a significant lesion would develop before this: 9% of patients in 

our study underwent endoscopic intervention and none at younger than 38 years of age, and 

the 2 cancers that did occur were in patients older than 60 years of age who had not undergone 

surveillance before their cancer diagnosis. 

Surveillance intervals currently are determined by the Spigelman staging system, which takes 

into account the lesion number, size, histologic type, and dysplasia, and also the ampullary 

stage. Enhanced endoscopic techniques and improvements in endoscopic definition over 

the past several years have resulted in an increased adenoma pick-up rate.16 Despite this, our 

study showed that for those lesions that advanced in Spigelman stage at subsequent UGI 

surveillance, this was owing to increased lesion size and/or villous change, rather than lesion 

number or dysplasia. This study reported relative sparing of the ampulla from macroscopic 

adenomatous disease, with only 2 of 31 (6%) patients showing obvious disease of the ampulla. 

This is rather less than the prevalence of macroscopic ampullary disease seen in FAP reported 

in a study from the Cleveland clinic of 33%.17 

In our series, 1 duodenal and 1 ampullary cancer occurred. Remarkably, both were large isolated 

lesions. Similarly, a patient with an extensive duodenal plaque only achieved a Spigelman score 

of 6 and a stage of II (maximum of 3 for lesion size and 1 each for polyp number, dysplasia, 

and histology), despite it encircling most of the lumen and requiring endoscopic therapeutic 

intervention. For stage II disease we usually would repeat EGD in 3 years (Table 1). However, 

with lesions greater than 1 cm it is our practice to recommend endoscopic intervention. This 

example shows how the Spigelman staging system may not adequately reflect the severity 

of duodenal disease in some cases with MAP and may underestimate disease extent and 

cancer risk. A previous study also reported 2 MAP patients who had duodenal cancer without 

a significant duodenal polyp burden,18 supporting our observation that polyp multiplicity seems 

less important in the assessment of duodenal cancer risk in MAP. This questions the rationale 



1 1 9

7

D u o D e n a l  p o l y p o s i s  i n  M a p

for using the Spigelman scoring system in determining the surveillance intervals because only 

2 of the 4 domains seem particularly relevant for MAP. 

The strengths of this study included the cohort size, given that it is a rare disease, and that 

the data were obtained prospectively from 2 large polyposis registries that routinely perform 

both forward- and side-viewing endoscopies. Only patients with a proven germline mutation 

were included in the study. Its limitations included the retrospective data analysis. Referral 

bias was a concern given the potential for some patients to be referred to specialist centers 

specifically for management of their duodenal polyposis in MAP. However, there was no 

evidence that this occurred in our cohort. Most patients already were known to the registries 

for management of their large intestine and duodenal surveillance was performed secondary 

to this. There may have been an increase in the adenoma detection rate during the study owing 

to improvement in endoscopic imaging techniques over the past several years. This also could 

explain why we found more patients with duodenal disease compared with previous studies. 

Many centers combine mild and moderate dysplasia and define this as low-grade dysplasia, 

adopting the Vienna classification,15 scoring as Saurin et al19 did, with 1 for low-grade and 3 for 

high-grade dysplasia. In this study the 2 centers used different scoring methods for dysplasia, 

which could have led to an increase in Spigelman stage for the St Mark’s Hospital cohort of 

patients, graded as mild, moderate, or severe. However, all patients in this cohort with 

moderate dysplasia also had lesions more than 4 mm in size that contributed to their higher 

Spigelman stage and therefore this did not impact the results reported. With the combining 

of mild and moderate dysplasia as low-grade dysplasia, one may expect that there could be 

a  possible underestimation in the Spigelman staging in the patient cohort from the AMC. 

Table 3 clearly shows this is not the case. In fact, the AMC had a higher proportion of patients 

with Spigelman stages II or III disease compared with St Mark’s hospital, 6 of 8 (75%) and 12 

of 23 (48%), respectively. However, this was not significant given the small number of those 

affected. Therefore, although there was minor variation in the description of dysplasia between 

the 2 cohorts, it appears to not significantly influence the results reported from the 2 centers. 

In conclusion, duodenal disease occurring in association with MAP appears to be less common 

than that seen in FAP and occurs at an older age. Duodenal adenoma multiplicity and dysplasia 

do not feature strongly in MAP, but duodenal cancers do occur. We suggest commencing 

surveillance at age 35, using a modified staging system for more accurate assessment of 

duodenal polyposis severity and EGD surveillance intervals, based on lesion size and histology 

type only.



1 2 0

C h a p t e r  7

7

R E F E R E N C E S
1. Al-Tassan N, Chmiel NH, Maynard J, et al. Inher-

ited variants of MYH associated with somatic 

G:C[rarr]T:A mutations in colorectal tumors. Nat 

Genet. 2002;30:227-232.

2. Sieber OM, Lipton L, Crabtree M, et al. Multiple 

colorectal adenomas, classic adenomatous poly-

posis, and germ-line mutations in MYH. N Engl J 

Med. 2003;348:791-799.

3. Nielsen M, Franken PF, Reinards TH, et al. Multi-

plicity in polyp count and extracolonic manifes-

tations in 40 Dutch patients with MYH associ-

ated polyposis coli (MAP). Journal of medical 

genetics. 2005;42.

4. Vogt S, Jones N, Christian D, et al. Expanded 

extracolonic tumor spectrum in MUTYH-associ-

ated polyposis. Gastroenterology. 2009;137:1976-

1985 e1971-1910.

5. Kadmon M, Tandara A, Herfarth C. Duodenal 

adenomatosis in familial adenomatous polyposis 

coli. A review of the literature and results from 

the Heidelberg Polyposis Register. Int J Colo-

rectal Dis. 2001;16:63-75.

6. Aretz S, Uhlhaas S, Goergens H, et al. MUTYH-

associated polyposis: 70 of 71 patients with 

biallelic mutations present with an attenu-

ated or atypical phenotype. Int J Cancer. 

2006;119:807-814.

7. Nugent KP, Spigelman AD, Phillips RK. Life expec-

tancy after colectomy and ileorectal anastomosis 

for familial adenomatous polyposis. Dis Colon 

Rectum. 1993;36:1059-1062.

8. Vasen HF, Bulow S, Myrhoj T, et al. Decision 

analysis in the management of duodenal adeno-

matosis in familial adenomatous polyposis. Gut. 

1997;40:716-719.

9. Groves CJ, Saunders BP, Spigelman AD, Phillips 

RK. Duodenal cancer in patients with familial 

adenomatous polyposis (FAP): results of a 10 year 

prospective study. Gut. 2002;50:636-641.

10. Bulow S, Bjork J, Christensen IJ, et al. Duodenal 
adenomatosis in familial adenomatous polyposis. 
Gut. 2004;53:381-386.

11. Vasen HF, Moslein G, Alonso A, et al. Guidelines 
for the clinical management of familial adenoma-
tous polyposis (FAP). Gut. 2008;57:704-713.

12. Spigelman AD, Williams CB, Talbot IC, Domizio 
P, Phillips RK. Upper gastrointestinal cancer in 
patients with familial adenomatous polyposis. 
Lancet. 1989;2:783-785.

13. Buecher B, Baert-Desurmont S, Leborgne J, 
Humeau B, Olschwang S, Frebourg T. Duodenal 
adenocarcinoma and Mut Y human homologue-
associated polyposis. Eur J Gastroenterol 
Hepatol. 2008;20:1024-1027.

14. Kashiwagi H, Spigelman AD, Debinski HS, 
Talbot IC, Phillips RK. Surveillance of ampullary 
adenomas in familial adenomatous polyposis. 
Lancet. 1994;344:1582.

15. Schlemper RJ, Riddell RH, Kato Y, et al. The 
Vienna classification of gastrointestinal epithelial 
neoplasia. Gut. 2000;47:251-255.

16. Mathus-Vliegen EM, Boparai KS, Dekker E, van 
Geloven N. Progression of duodenal adenoma-
tosis in familial adenomatous polyposis: due to 
ageing of subjects and advances in technology. 
Fam Cancer. 2011;10:491-499.

17. Burke CA, Beck GJ, Church JM, van Stolk RU. The 
natural history of untreated duodenal and ampullary 
adenomas in patients with familial adenomatous 
polyposis followed in an endoscopic surveillance 
program. Gastrointest Endosc. 1999;49:358-364.

18. Nielsen M, Poley JW, Verhoef S, et al. Duodenal 
carcinoma in MUTYH-associated polyposis. J 
Clin Pathol. 2006;59:1212-1215.

19. Saurin JC, Gutknecht C, Napoleon B, et al. Surveil-
lance of duodenal adenomas in familial adeno-
matous polyposis reveals high cumulative risk of 
advanced disease. J Clin Oncol. 2004;22:493-498.




