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Introduction

Familial adenomatous polyposis (FAP) is a complex 
hereditary syndrome which most conspicuous feature is the 
development of multiple colorectal polyps and a diverse 
variety of benign and malignant extracolonic manifestations 

(ECM). Among these ECM, the coexistence of extracolonic 
polyps has been known for over 100 years after the 
description in the stomach by Hauser in 1895 (1) and in the 
duodenum by Funkenstein in 1904 (2).

In FAP, upper digestive lesions include gastric fundic 
gland polyps (FGP), antrum adenomas, duodenal or small 
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intestinal adenomas and carcinoma. The duodenum is 
considered the second most common site of polyps after 
the colorectum (3,4). In this segment, lifetime risks of 
adenoma and adenocarcinoma approach 100% and 3–5%, 
respectively. The cumulative cancer incidence was estimated 
as 18% at 75 years of age (5). Compared to the general 
population (in which duodenal cancer is rare), the relative 
risks of duodenal malignancy and ampullary carcinoma are 
331 and 124 times greater, respectively (6).

During the 1990s, some important publications 
addressed the incidence and risk factors associated with 
malignant degeneration in the upper digestive tract (7-9). At 
the same time, attempts to identify a genotype-phenotype 
relationship have been inconsistent (3). Consequently, 
the upper gastrointestinal (GI) tract has been considered 
a segment that deserves regular endoscopic surveillance, 
although the optimal criteria for either endoscopic 
examinations or management have not yet been fully 
determined. 

Over the years, upper digestive findings in FAP patients 
have been more critically evaluated as they are considered 
an important cause of morbidity and mortality. An active 
search for jejunal lesions has been rarely performed in these 
patients; moreover, descriptive reports in our country are 
scarce (10,11). Therefore, the aim of the present study 
was to evaluate the prevalence of upper digestive lesions 
(including the stomach, duodenum and jejunum) in FAP 
patients who were treated and followed in a tertiary public 
hospital in the last decades. Moreover, we report the results 
of endoscopic or surgical resection of advanced lesions, 
reviewing current recommendations for surveillance and 
management. 

Methods

The study was approved by the Gastroenterology 
Department Ethics Committee approved the present study 
(Memo-CAPPesq 049/17). 

Charts from 140 FAP patients treated in the Colorectal 
Unit during the last 58 years (from July 1958 to December 
2017) were reviewed, focusing on those who underwent 
upper digestive endoscopic evaluation. Patients who 
underwent endoscopic examinations signed an informed 
consent on the aims and morbidity of the procedure.

There were collected clinical (gender, age, family history 
of FAP and gastroduodenal cancer), endoscopic (age at 
examination, lesion number, location and histology) and 
management data (simple biopsy, endoscopic resection/

surgical treatment, evolution while on endoscopic 
surveillance, complications of endoscopic or surgical 
therapy). This information was retrieved from retrospective 
[1958–1998] and prospective (after 1998) collected data, 
when patients started to undergo prospective upper 
digestive surveillance.

All patients underwent esophagogastroduodenoscopy 
(EGD) with front-view and/or side-view endoscopes. 
Examinations were performed with a Fujinon ED 250XT 
or Olympus JF-130. A small group of patients were also 
submitted to balloon enteroscopy with a Fujinon EN 450P5 
enteroscope.

The location, number, gross appearance and sizes of the 
polyps or lesions were retrieved. Histological data were 
derived from tissue extracted from suspected lesion samples 
or endoscopic/surgical resected specimens, and duodenal 
adenomatosis was classified according to Spigelman stages, 
the most used risk-stratification for duodenal cancer (12). 
Advanced ampullary or duodenal tumors (lesions greater 
than 10 mm with villous histology and high-grade dysplasia) 
were also assessed by endoscopic ultrasound (EUS) prior to 
endoscopic resection to carefully evaluate the dimensions, 
chances of polypectomy or need for subsequent surgical 
resection. 

Results

During a period of 58 years, 102 out of 140 FAP patients 
(72.9%) were evaluated with upper digestive endoscopy. 
Over time, there was an increase in the percentage of FAP 
patients submitted to upper digestive endoscopic evaluation. 
Twenty-four out of an initial group of 50 patients (48.0%) 
evaluated from 1958 to 1998 underwent EGD, increasing 
to 40/50 patients (80.0%) [1999–2009] and to 38 (100.0%) 
out of the last 38 patients.

The present series consisted of 59 women (57.8%) and 
43 men (42.2%) with a median age of 32.3 years (range, 
11–65 years). The majority (80.4%) were recognized as 
Caucasians (Table 1). A FAP family history and colorectal 
cancer (CRC) were present in 74 (72.5%) and 48 (47.1%) 
of the patients, respectively. Most of them presented with 
endoscopic features of classic FAP.

During a median follow-up of 74.2 months (range, 
4–672 months), all patients underwent 184 (range, 1–8 
per patients) endoscopic procedures (1.8 diagnostic 
or therapeutic endoscopy per patient). Among them, 
44 patients (43.1%) underwent more than one upper 
endoscopic examination. The first endoscopic examination 
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was performed at a median age of 35.9 years (range, 13– 
75 years), while the last one occurred at 39.5 years (range, 
15–77 years).

Fundic gastric polyps (Figure 1) were the most common 
lesions diagnosed with upper endoscopy (Table 2). While 5 
adenomas were found in the stomach, 33 patients presented 
with duodenal or ampullary adenomas (Figures 2,3).  
Advanced lesions (lesions larger than 10 mm in diameter 
with high-grade dysplasia, villous or tubule-villous 
morphology, or any combination of the above features) 
were detected in the stomach (n=2) and duodenum (n=11). 

Carcinomas were diagnosed in the stomach (n=4) and 
duodenum (n=4). Gastric malignancy was diagnosed at 44, 
48, 51 and 58 years. Duodenal carcinomas were detected 
at a mean age of 55.0 years (range, 50–64 years). One 
patient was diagnosed with stage IV disease at the time 
of proctocolectomy to resect a CRC and developed an 
intramucosal carcinoma 1.5 years later. The other three 
carcinomas were detected during follow-up in patients 
without previous endoscopy.

The results regarding duodenal findings are listed in 
Table 3. Patients at Spigelman 0 stage were predominant 
at both the first and last endoscopy. Except in stage IV 
patients, the incidence of more advanced stages progressed 
over time. The incidence of duodenal carcinoma was greater 
in the second group. The comparison of duodenal severity 
between the first and last endoscopies revealed that the 
Spigelman stage improved in 6 (12.2%) patients, remained 
unchanged in 25 (51.0%) and worsened in 18 (36.7%).

A subgroup of 21 patients was also evaluated by 
enteroscopy. The enteroscope was advanced through 
median extension of 134 cm (60 to 200 cm) after the Treitz 
ligament, and jejunal adenomas were found in 12 patients. 
Within this group, duodenal adenomas were also present in 
11 patients.

Carcinomas were managed through local resection 
(endoscopic and surgical), duodenopancreatectomy or 
gastrectomy (Table 4). Therapeutic complications occurred 
in two patients; one died after duodenopancreatectomy (due 
to pulmonary complications), and another patient developed 
bleeding after endoscopic resection of an advanced lesion. 

Discussion

Since the 1960s, upper digestive screening and surveillance 
of polyps in FAP has been increasingly advocated (12,13). 
This idea is based on the almost 100% lifetime risk for 
duodenal adenomatosis (3,14,15) and the cumulative 

Table 1 Demographic and clinical data of 102 patients

Variables Value 

Age at colectomy, median [range], years 32.3 [11–65] 

Sex, N (%)

Male 43 (42.2)

Female 59 (57.8)

Race, N (%)

White 82 (80.4)

Black 18 (17.6)

Asiatic 2 (2.0)

FAP family history, N (%) 74 (72.5)

Synchronous CRC, N (%) 48 (47.1)

Table 2 Number of subjects with gastric and duodenal neoplasia  
diagnosed in upper endoscopy of 102 patients

Findings Number of subjects Percent (%)

Gastric lesions

Fundic gastric 
polyps

31 30.4

Adenoma 5 (2 advanced lesions) 4.9

Cancer 4 3.9

Duodenal lesions

Adenoma 33 (11 advanced lesions) 32.4

Cancer 4 (2 ampullary, 2 peri-ampullary) 3.9

Figure 1 Fundic gland polyps in a 34-year-old patient with FAP. 
FAP, familial adenomatous polyposis.
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incidences of Spigelman IV and carcinoma (4% to 10%) 
within this population (16). Furthermore, duodenal and 
ampullary malignant tumors are the third most common 
cause of fatal outcome in FAP patients (17-19).

Traditionally, duodenal polyps vary significantly in their 
number and size, appearing like plaque-like lesions. Low-

risk lesions (small, tubular, and low-grade adenomas) may 
be managed through standard polypectomy, dissection or 
local ablation techniques, while surgical options are reserved 
for more advanced lesions (4,20). 

In the present series, duodenal and ampullary adenomas 
were found in one-third of the patients. These lesions 

Table 4 Management of advanced gastroduodenal lesions and 
carcinomas

Gastroduodenal lesions Treatment

2 gastric and 8 duodenal 
advanced lesions

Endoscopic resections

1 duodenal advanced lesion Surgical duodenotomy

2 duodenal advanced lesions Duodenopancreatectomy

4 duodenal carcinomas Duodenopancreatectomy

4 gastric carcinomas Total and subtotal 
gastrectomy

Figure 2 Duodenal mucosa exhibiting small adenomas in a 30-year-old female (Spigelman II, right and left).

Figure 3 Large duodenal adenomas (Spigelman IV) in a 27-year-old male patient.

Table 3 Duodenal findings at the first and last endoscopies. Duodenal 
adenomas distribution according to Spigelman classification

Spigelman 
stages

First endoscopy  
(N=102 patients), N (%)

Last endoscopy  
(N=49 patients), N (%)

Stage

0 82 (80.4) 29 (59.2)

I 9 (8.8) 6 (12.2)

II 6 (5.9) 7 (14.3)

III 1 (1.0) 5 (10.2)

IV 2 (2.0) 0

Adenocarcinoma 2 (2.0) 2 (4.1)
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were detected in examinations (first and last endoscopy) 
performed at median ages varying from 35 to 39 years. 
Moreover, there were found 13 advanced adenomas  
(2 gastric and 11 duodenal) and 8 carcinomas (4 gastric 
and 4 duodenal). Management of these lesions included 
endoscopic biopsy or resection (mucosal dissection or 
piecemeal), surgical duodenotomy and gastric or duodenal 
resections.

Duodenal adenomas tend to appear approximately  
15 years after the development of colonic polyps, and 
their incidence increases over time (21,22). For this 
reason, duodenal surveillance should begin no later than  
25–30 years, which is when the risk of cancer is lower 
(23,24). Afterwards, endoscopic findings may guide intervals 
for further evaluations (4). The current recommendations 
consider that the cancer risk is low (0.7%) among stage  
0–III patients and that eventual malignancy development 
depends on the size, location (ampullary greater than 
duodenal) and adenomatosis severity (3,14,20). 

Therefore, advanced stage patients (size ≥10 mm, 
vi l lous pattern, and high-grade dysplasia)  should 
undergo endoscopic or transduodenal resection and 
continued surveillance every 6–12 months (maximum 
interval of 2 years). They may also receive some sort of 
chemoprevention (stage III), although duodenal adenomas 
seem less responsive to chemoprevention with nonsteroidal 
anti-inflammatory drugs (NSAIDs) than the colonic ones, 
and there are several side effects/risks associated with their 
use (4,22). Another option is the indication of prophylactic 
surgery for stage IV patients (3,8,13). 

Although data on ampullary adenomas are scarce, there 
is a suggestion that ampullary and duodenal diseases should 
be considered separately (20,25). Ampullary disease deserves 
an accurate individual risk assessment due to the greater risk 
of carcinoma compared to nonampullary adenomas, and 
different surveillance protocols have been proposed with 
the use of a side-viewing endoscope or chromoendoscopy to 
improve the detection rates of duodenal polyps (20,26,27).

There is no consensus on the most appropriate 
surveillance interval following endoscopic resection of 
ampullary adenomas. As the malignancy risk depends on 
both ampulla features and staging of the nonampullary 
duodenal disease, some believe that endoscopic resection 
may not decrease the need for a more radical operation 
such as pancreaticoduodenectomy (28,29). Nevertheless, 
there is a consensus that endoscopic surveillance should 
be performed after 25 years of age with the use of a side or 
forward viewer endoscope at intervals defined by staging 

(annual for stages III and IV, every 3 years for stage II and 
every 5 years for stage I). There is clear evidence of a benefit 
in which regular surveillance and cancer prophylactic 
surgery significantly improved prognosis (5). 

When the ampulla and duodenum have no alterations, 
surveillance every 3–5 years is appropriate, although many 
patients may have adenomatous pathological changes even 
if they are macroscopically normal (20,25). The follow-
up of 114 patients over 51 months showed no progression 
in the morphology and histology of the duodenal papilla 
in 86% and 89% of cases, respectively (25). On the other 
hand, patients exhibiting major ampullary polyposis (polyp 
>1 cm with moderate/severe dysplasia or a villous pattern) 
are more prone to malignancy than those with minor 
polyposis (less than 1 cm with mild dysplasia and no villous 
component) (30). Therefore, annual surveillance has been 
proposed for major polyposis (irrespective of Spigelman 
staging of the nonampullary disease) and every 3 years for 
minor ampullary polyposis (20). Further assessment of the 
ampulla may be provided by EUS and magnetic resonance 
imaging in those considered candidates for endoscopic or 
surgical resection.

Endoscopic papillectomy is now established as a valuable 
therapeutic option for adenomas of the Vaterian papilla. 
Tis or T1 lesions may be managed by endoscopy or 
surgical ampullectomy when there is no lymphovascular 
or intraductal invasion and resection of the growth is 
considered complete (31,32). However, morbidity after 
endoscopic papillectomy may occur even in experienced 
hands. In an interesting review, there were reported 
complications in 23% (range, 10–58%) and a mortality of 
0.4% (range, 0–7%) (33). In this regard, one of our young 
patients presented with pancreatitis after an endoscopic 
resection of a 1-cm ampullary adenoma.

Although long-term recurrences have been reported 
in 50–100% after polypectomy, endoscopic management 
is safe and useful in the early stages. Furthermore, this 
approach may defer the need for more radical procedures 
and eventually reduce cancer risk in the long term (34-36). 

Severe disease has been associated with the time since FAP 
diagnosis, age and the Spigelman stage at initial endoscopy 
(37,38). Although it is well recognized that duodenal 
polyposis progresses in severity (size and dysplasia), 
the transformation into carcinoma tends to be slow in 
the setting of aggressive and constant management of 
advanced polyps, preventing malignant transformation (12). 
Therefore, avoiding the progression to stage IV disease is 
particularly crucial because it is associated with a greater 
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risk (1 in 3 patients) of duodenal cancer (8).
In our series, the evaluation of 50 patients with median 

ages of 35 and 39 years revealed disease progression during a 
median follow-up of 74.2 months (range, 4–672 months). We 
identified that while stages 0–II rates decreased from 95% 
to 84% between the first and last endoscopies, respectively, 
stages III and IV rates increased from 3% to 10%. In 
the same period, the crude incidence of duodenal cancer 
increased from 2% to 4%. Overall, 18 patients (36.7%) 
progressed to a worse duodenal pattern. Otherwise, most 
patients (51%) remained unchanged and the Spigelman 
stages improved in 12%. Some of these cases resolved due to 
endoscopic resections. 

In the literature, adenomatosis reports have been 
classified as progressive in about 16–44% of cases 
(5,25,34,39-42), stable in 34–60% and regressive in 12–26% 
after an interval of 4–14 years (5,25,39).

Similarly, a slow progression (median 4 years) from one 
Spigelman stage to another has been demonstrated in other 
cohorts (16,25,41). In a more detailed study, Heiskanen  
et al. (43) found a mean interval for the progression from 
stage 0 to stage I of 5.7 years, from I to II of 4 years, from II 
to III of 6 years and from III to IV of 11 years. Interestingly, 
the published results suggest that progression in Spigelman 
categories over time depends more on the size and number 
than the histologic changes in the polyps (3). Additionally, 
the incidences of different stages may vary according to 
methodological differences regarding the length of follow-
up, forward versus sideward viewing, number and biopsy 
location and other features (16).

In our study, only 8 patients (7.8%) had their last 
endoscopic examination performed more than 15 years ago. 
Moreover, patients with insufficient data were excluded 
from evaluation. Since our main aim was to evaluate the 
prevalence of upper GI polyps, there was no difference 
in the backgrounds concerning the quality of endoscopy, 
diagnostic criteria and/or staging and therapy strategy.

Decision analysis concerning surgical treatment must 
be individualized. In this discussion, the morbidity and 
mortality after local (duodenotomy with polypectomy 
and/or ampullectomy) or more radical procedures 
(pancreas and pylorus sparing duodenectomy, cephalic 
pancreaticoduodenectomy) must be weighed against 
the risk of duodenal malignancy and clinical status. 
Eventually, resection through surgical duodenotomy may 
be an option in difficult or potentially dangerous cases. 
Considering that duodenotomy has a 32–43% recurrence 
rate (9,35,44) and a similar effect on decreasing Spigelman 

stages (45), transduodenal resection has been exceptionally 
recommended (46). We had the opportunity to treat a 
38-year-old man with a 3-cm villous adenoma, but he 
developed recurrence only 18 months after duodenotomy. 
In a recent review on this topic, Brosens et al. (4) reported 
that although one may expect high recurrence rates (similar 
to what happens after endoscopic resection), this approach 
might eventually postpone surgery. 

Given the 7–36% risk of duodenal carcinoma, a cancer 
prophylactic operation has been advocated for advanced 
cases of duodenal and ampullary adenomatosis or after failed 
local resection (endoscopic or surgical) (3). We performed 
pancreaticoduodenectomy in six patients, including two 
cases of stage IV disease. Among this group, one patient 
died after a pulmonary thrombosis 30 days after surgery. 

This procedure is associated with morbidity as high as 
50%, mortality ranging from 2% to 9% and post-operative 
recurrence in 25–78%, including advanced neoplasia and 
cancer (20,45,47-49). Therefore, the Whipple operation 
or a pylorus preserving pancreaticoduodenectomy (PPPD) 
has been reserved for more advanced lesions or invasive 
carcinoma (26,50).

After duodenal adenomas, FGP were the most common 
lesions detected in the present series (31%). FGP consist of 
hyperplasia of the fundic gland, and micro cysts are usually 
found in up to 60% of FAP patients (51). Interestingly, 
although sporadic FGP are considered non-neoplastic 
lesions in nature (52), they may display adenomatous 
features with low- and high-grade dysplasia (40%) in the 
setting of FAP (45,51,53,54). In the analysis of a group of 
66 patients, FGP were found in 43 (65%); 36% were low-
grade and 3% were high-grade dysplasia.

These characteristics imply a potential risk of progression 
to gastric cancer (21,55,56). Therefore, if FGP have unusual 
appearances and are greater than 1 cm in size, they should 
be biopsied or resected. 

In our series, 5 gastric adenomas (2 advanced lesions) 
and 4 gastric carcinomas were also detected. This increased 
risk of gastric adenomas in FAP has been widely recognized. 
The prevalence in the literature ranges from approximately 
6–20% in European and American publications (3,42,57,58). 
In a recent retrospective review of 97 patients undergoing 
gastroduodenoscopy at the Mayo Clinic from 2004 to 2013, 
nine patients (9%) had biopsy-proven gastric adenomas; 
most (n=5) were located in the antrum, and they had a 
variable size (3–40 mm) and number (0–20 per patient) (59). 
In a recent series from the Johns Hopkins University (58), 
the authors found adenomas in 15/66 (23%) of patients. 



740 Campos et al. Upper GI neoplasia in FAP

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2019;10(4):734-744 | http://dx.doi.org/10.21037/jgo.2019.03.06

In addition, four cases with pyloric gland adenomas were 
diagnosed.

Gastric adenomas are not always easily identifiable 
by endoscopy due to their difficult distinction from 
cystic FGP located in the fundus and body of the 
stomach. Usually confined to the antrum, they should 
be individualized and removed [though endoscopic 
submucosal dissection (ESD) or endoscopic mucosal 
resection (EMR) techniques] under a high degree of 
suspicion during endoscopic evaluation (11,43). 

Gastric carcinomas probably originate from adenomas, 
although some cases may develop from FGP with high-
grade dysplasia (60). Four (3.9%) of our patients were 
diagnosed with gastric cancer during FAP evolution, but 
it was not possible to define the precursor lesion in any of 
them. The median ages at FAP diagnosis and gastric cancer 
detection were 44.7 (range, 39–50) and 50.2 (range, 44–58) 
years, respectively. Surgical treatment included 3 total and  
1 subtotal gastrectomy, including one 51-year-old patient 
who underwent resection 11 months before colorectal 
resection for FAP. The other gastric tumors were diagnosed 
at 106, 30 and 129 months after proctocolectomy.

In a recent Japanese publication, Shibata et al. (61) 

reported that the mean ages at the time of colectomy and 
gastric cancer diagnosis were 39.2 and 58 years, respectively. 
The mean interval between colectomy and gastrectomy 
was 19 years in five patients. Three out of five patients had 
multicentric lesions. According to another Japanese series, 
the incidence of gastric cancer in FAP patients is much 
greater than in patients without FAP (62).

There is some evidence that gastric cancer incidence in 
FAP patients differs between Western and Asian countries, 
which is commonly attributed to the greater prevalence of 
gastric cancer in Asia. The reported incidences of gastric 
cancer in Asian series varied from 2.6% in Japan (63) to 
4.2% in Korea (64). Iwama et al. (63) estimated the risk 
of gastric adenocarcinoma to be increased approximately 
3-fold in Asian patients with FAP. Conversely, a 0.6% 
incidence was found in a group of 1,255 patients from 
EUA (65). In a report from the Johns Hopkins Registry (6),  
a comparative incidence between FAP patients and the 
general population showed an increased relative risk of 
duodenal adenocarcinoma (relative risk, 330.82) and 
ampullary adenocarcinoma (relative risk, 123.72), but there 
was no significant increased risk for gastric or non-duodenal 
small intestinal cancer. Only 1 out of 4 gastric tumors in 
our series was recognized as Asiatic, suggesting that there 
was no influence of this factor on the 3.9% gastric cancer 

incidence we report here.
Data regarding gastroduodenal neoplasms in FAP are 

scarce in Brazilian series thus far (10,11). To the best of 
our knowledge, this is the largest series published in our 
country. We also evaluated a subgroup of 21 patients with 
enteroscopy, and we detected jejunal adenomas in 12 of 
them, 11 of whom also presented with duodenal adenomas. 
The small bowel mucosa status has been addressed by 
different methods, such as video capsule endoscopy (CE), 
magnetic resonance enterography (MRE) and balloon-
assisted enteroscopy (66). CE has some limitations, such 
as inaccuracy of size and anatomic polyp localization, as 
well as carries the risks of evaluating a patient suspected of 
bowel stricture. MRE seems to be a reliable technique with 
the advantages of being noninvasive and radiation-free. In a 
comparative study (67), it was concluded that both CE and 
MRE might be used for small bowel screening. While CE 
may detect small lesions that are eventually missed by MRE, 
MRE may provide mural, perienteric and extraenteric 
information.

The correct incidence of adenomas distal to the 
duodenum has not been adequately evaluated thus far, and 
there have been variable results depending on the examining 
methodology. Similar to our finding, jejunal polyps were 
found in 50% of 16 subjects who were evaluated by push 
enteroscopy (68). Other studies estimated the rate of jejunal 
and ileal polyps to vary between 30–75% (14). The finding 
of these lesions has been associated with a severe duodenal 
polyp burden, although the clinical relevance of lesions 
beyond the duodenum appears to be limited (69). For this 
reason, routine jejunoscopy does not seem to be warranted 
in most patients with FAP (70). 

In light of the present study findings, the high prevalence 
of gastroduodenal polyps in FAP patients justifies the 
establishment of a routine surveillance program. FAP 
patients presented an increased risk for upper GI adenomas 
and cancer, and although gastric lesions are generally a less 
important clinical issue, we found a 3.9% gastric cancer 
incidence. At the same time, approximately 1/3 of duodenal 
lesions progressed slowly throughout follow-up, culminating 
in a 3.9% incidence of duodenal cancer. Jejunoscopy may 
only be relevant in cases of severe duodenal disease. 

Once the prognosis for duodenal cancer is poor, an 
aggressive approach to treat advanced gastric adenomas 
or severe duodenal disease with the removal of suspicious 
lesions may prevent the growth of high-risk lesions and 
maximize patient outcomes. In this regard, a French  
group (71) recently evaluated the long-term efficiency and 
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risks of 245 therapeutic endoscopies performed in 35 stage 
IV patients. This cohort had a mean classification score of 
9.8 points (range, 9–12 points) at first examination. Patients 
underwent mucosectomy to control significant lesions 
and argon ablation to treat adenomas smaller than 5 mm. 
After a mean follow-up of 9 years (range, 1–19 years), the 
Spigelman scores decreased 6 points in 95% and no patients 
developed carcinoma. Moreover, only 15 (6%) adverse 
events occurred. Regardless of these preliminary results, 
this conservative approach to treat advanced stages still 
requires confirmation by other centers with the inclusion of 
a larger number of patients.

As patients reach the fifth decade of life, special attention 
should be given to the development of upper GI cancer. 
Given the substantial risks associated with duodenal surgical 
resection, patients considered for surgery deserve a critical 
preoperative evaluation and selection (47).

Fortunately, interest regarding the comprehension 
of risk factors and definition of management guidelines 
for duodenal polyposis has increased significantly during 
the last decades (58). Future efforts should address the 
development of a more refined staging approach as well 
as effective strategies for prevention and treatment. In 
this regard, papilla and duodenal features merit different 
considerations in an improved staging system. Molecular 
investigations in this field will probably help categorize the 
risk groups and indicate prognosis. 
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