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PURPOSE AND METHODS: To clarify the potential for 
malignancy of Peutz-Jeghers polyposis, we investigated 
75 gastrointestinal polyps resected surgically or endo- 
scopically from seven patients with this syndrome. RE- 
SULTS: There were 19 polyps in the stomach, 18 in the 
duodenum, 22 in the small intestine, and 16 in the large 
intestine, and these were histologically composed of 1 
pyogenic granuloma, 1 cancer in adenoma, 2 adenomas, 
and 71 Peutz-Jeghers polyps. Nine of these Peutz-Jeghers 
polyps were accompanied by an adenomatous compo- 
nent, and, in addition, two of these showed a cancerous 
transformation with stalk invasion. A total of 12 neoplastic 
polyps (16 percent) were found in three relatively young 
patients (aged 20, 25, and 43 years), all of which were 
pedunculated and located either in the duodenum or in 
the jejunum. There was no statistical significance in size 
between the neoplastic polyps (mean --. SD, 20.1 4- 10.8 
mm) and the completely hamartomatous polyps (mean - 
SD, 15.8 4- 9.0 mm). Moreover, the configuration of 
these types of polyps seemed similar. CONCLUSION: 
Neoplastic transformation is not a rare event, and our 
results may indicate evidence of a hamartoma-adenoma- 
carcinoma sequence in Peutz-Jeghers polyposis. [Key 
words: Peutz-Jeghers syndrome; Hamartomatous polyp; 
Cancer] 
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p eutz-Jeghers syndrome has been  recogn ized  as 
manifest ing mucocu taneous  p igmenta t ions  

and gastrointestinal hamartomatous  polyps, 1'~ char- 
acter ized by cores of smooth  muscle  fibers in a 
tree-like pattern with hyperplasia of the epithe- 
lium. 3 Hamartoma in itself is cons idered  to be a 
disturbance of superf luous tissue, not a malig- 
nancy, however,  it has been  recent ly  repor ted  that 
more  than 10 percen t  of the patients with Peutz- 
Jeghers  syndrome were  found to later develop  
gastrointestinal cancer  during the long per iods  of 
follow-up studies. 4-7 To clarify whe the r  Peutz- 

Jeghers  polyposis  has the potenial  to bring about  
the deve lopmen t  of gastrointestinal cancer, we in- 
vestigated 75 polyps resec ted  surgically or endo-  
scopically from seven patients with syndrome.  

Address reprint requests to Dr. Hizawa: Second Department of 
Internal Medicine, Faculty of Medicine, Kyushu University, 
Maidashi 3-1-1, Fukuoka 812, Japan. 

MATERIALS A N D  M E T H O D S  

Between  March 1976 and January 1992, seven 
patients were  d iagnosed as suffering from Peutz- 
Jeghers  syndrome at our  institute. The diagnosis 
was based upon  a demonst ra t ion  of polyposis  of 
the gastrointestinal tract by en d o sco p y  and radiog- 
raphy and by confi rmat ion of the histologic char- 
acteristics of Peutz-Jeghers polyps. There  were  four 
males and three females,  and the ages of the pa- 
tients at the t ime of diagnosis ranged from 17 to 60 
(mean __+ SD, 31.1 _+ 15.3) years. All of the patients 
manifested mucocu taneous  p igmenta t ions  in the 
lip, buccal mucosa,  and extremities,  which were  
compat ible  with the diagnosis. A family history of 
gastrointestinal polyposis  was conf i rmed in six of 
the seven patients. 

Gastric, duodenal ,  and colonic  polyps in these 
patients, which were  indicative of endoscop ic  pol- 
ypectomy,  were  excised endoscopica l ly  using an 
e lec t rocautery  snare. In patients with mult iple  and 
large peduncu la ted  polyps in the small intestine 
demonst ra ted  by p reced ing  small bowel  radiology, 
the polyps were  r emoved  under  intraoperative en- 
doscopy.  One submucosal  tumor  and two large 
sessile polyps in the i leum were  resec ted  sur- 
gically. In addition, four small polyps in a segment  
of the small intest ine in one  patient,  which was 
r emoved  because  of adhesive ileus, were  also in- 
c luded in this study. 

The sizes of the resected  polyps were  measured  
after they were  fixed in formalin for two days. 
Histologic findings in the resected  polyps obta ined 
after hematoxyl in  and eosin staining were  carefully 
reviewed by a pathologist.  When any neoplast ic  
changes were  observed microscopically,  they were  
classified according to the criteria descr ibed  by 
Morson et al. 8 

We reviewed the location, gross configuration,  
and size of the polyps, and compared  them with 
the histologic findings. Wilcoxon's  rank-sum test 
and Fisher's exact probabil i ty test were  used for 
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statistical analysis. A probability of <0.05 was con- 
sidered significant. 
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RESULTS 

A total of 75 polyps were removed from the 
patients, and these were fully investigated. All of 
the polyps were pedunculated or semipeduncu- 
lated, except for one submucosal tumor in the 
ileum in a 26-year-old female patient. 

Table 1 summarizes the histologic diagnosis of 
the polyps. Seventy-one of the 75 polyps were 
consistent with the histologic features of Peutz- 
Jeghers polyps, characterized by cores of smooth 
muscle fibers in a tree-like pattern with hyperplasia 
of the epithelium. Of the 71 Peutz-Jeghers polyps, 
9 were accompanied by an adenomatous compo- 
nent. In addition, in two of these nine polyps, 
definite foci of well-differentiated adenocarcinoma 
were further confirmed. Three of the remaining 
four polyps, one of which showed evidence of a 
cancerous area, were adenomas conserving the 
branching structure of smooth muscle. The remain- 
ing one submucosal tumor was histologically di- 
agnosed as a pyogenic granuloma. 

In the nine Peutz-Jeghers polyps with adenoma, 
the adenomatous involvement varied from tiny 
spots (Fig. 1) to a massive area. Cancerous trans- 
formation was observed in the surface of the two 
Peutz-Jeghers polyps which were surrounded with 
an adenomatous component (Fig. 2), and adenoma 
in one (Fig. 3). Furthermore, in two of the polyps, 
the carcinoma invaded the stalk with additional 
venous invasion (Fig. 4). Pseudoinvasion 9'1~ of the 
hamartoma through the subserosa without any 
atypia was observed in 3 of the 22 Peutz-Jeghers 
polyps in the small intestine. 

Table 1. 
Histologic Classification of 75 Polyps Resected from 

Patients with Peutz-Jeghers Syndrome 

Histologic Findings Number (%) 

Peutz-Jeghers polyp 71 (95) 
Pure Peutz-Jeghers polyp 62 (83) 
With adenoma 7 (9) 
With carcinoma in adenoma 2 (3) 

Adenoma 2 (3) 
Carcinoma in adenoma 1 (1) 
Pyogenic granuloma 1 (1) 

Figure 1. A. Low-power view of the jejunal polyp that 
demonstrates distinguished branching of the smooth mus- 
cle consistent with the features of Peutz-Jeghers polyp~ A 
small focus of neoplastic glands (arrows) is also present 
(hematoxylin & eosin; original magnification x6.5). B. High- 
power view of the neoplastic glands reveals tubular ade- 
noma with moderate atypia (hematoxylin & eosin; original 
magnification x96). 

There was a total of 12 neoplastic polyps, all of 
which were pedunculated and located in the duo- 
denum or jejunum in three patients (aged 20, 2:5, 
and 43 years). Table 2 indicates the correlation 
between the incidence of neoplastic polyps in all 
of the polyps and the location or the size of the 
polyps. Neoplastic polyps were more frequently 
found in the duodenum than in other sites of the 
gastrointestinal tract. Although there were no neo- 
plastic polyps less than 10 mm, the incidence of  
neoplastic polyps more than 10 mm was 23 percent 
while for polyps more than 20 mm, it was 17 
percent. However, there was no significant differ- 
ence in size between the neoplastic polyps (mean 
+ SD, 20.1 +__ 10.8 mm) and the completely hamar- 
tomatous polyps (mean _+ SD, 15.8 _ 9.0 mm). 
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Figure 2. A. Low-power view of the duodenal polyp shows 
a massive neoplastic area in Peutz-Jeghers polyp ((hema- 
toxylin & eosin; original magnification x5). B. Cancerous, 
adenomatous, and non-neoplastic components are simul- 
taneously recognized in the left, middle, and right corner 
of the photomicrograph, respectively ((hematoxylin & 
eosin; original magnification x96). 

DISCUSSION 

There have been many reports describing the 
association between Peutz-Jeghers syndrome and 
gastrointestinal cancer. Recently, several investi- 
gators have reported that gastrointestinal cancers 
occur more frequently 4-7,~>17 than described pre- 
viously,18,,9 and the incidence has been reported 
to be more than 10 percent by Giardiello e t  al. 5 

and by Spigelman e t  a l 7  Although most of these 
reports have been based on the overall incidence 
of advanced cancer occurring with this syndrome, 
Narita e t  al.~6 investigated the incidence of neopla- 
sia within the colonic polyps in a patient with 
Peutz-Jeghers syndrome. In this study, we evalu- 
ated 75 polyps in seven patients with Peutz-Jeghers 
syndrome and found 12 neoplastic polyps, 3 of 
which contained carcinoma. 

Figure 3. A. Low-power view of the duodenal polyp ap- 
pears to be replaced entirely by neoplastic glands, con- 
serving the branching structure of smooth muscle ((he- 
matoxylin & eosin; original magnification x6.5). B. High- 
power view of the polyp demonstrates cancerous focus in 
tubular adenoma (hematoxylin & eosin; original magnifica- 
tion x 110). 

When investigating the neoplastic changes 
within Peutz-Jeghers polyps, pseudoinvasion, 
which is an apparent invasion of the epithelium 
without any atypia into the submucosal layer, 9 and 
which is speculated as being induced mechanically 
by intussusception of the polyp, especially in the 
small intestine, 1~ should be carefully ruled out. In 
this study, 3 of 22 polyps in the small intestine 
showed pseudoinvasion. The incidence and the 
locations of the polyps with this phenomenon 
seem similar to those reported previously by Shep- 
herd e t  al.1~ 

The neoplastic polyps, either adenomas or car- 
cinomas in adenoma, that were found in this study 
were characterized by their predominant occur- 
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Figure 4. Photomicrograph shows cancerous glands in- 
vade the stalk with venous invasion ((hematoxylin & eosin; 
original magnification x30). 

Table 2. 
Location and Size of 75 Polyps Resected from Patients 

with Peutz-Jeghers Syndrome 

Size (ram) 
Location Total 

<10 10-19 20- 

Stomach 10 2 7 19 
Duodenum 0 14 (7) 4 (4) 18 (11) 
Small intestine 1 10 11 (1) 22 (1) 
Large intestine 3 5 8 16 

Total 14 31 (7) 30 (5) 75 (12) 

Numbers in parentheses indicate neoplastic polyps. 

rence in the duodenum and by the relatively 
younger ages of the patients (aged 20, 25, and 43 
years). The distribution of the polyps and the age 
of the patients confirmed a previous review by 
Konishi e t  aL  ~s of 23 cases of cancer arising in 
Peutz-Jeghers polyps. However, endoscopy was in- 
sufficient for differentiating these polyps from 
other non-neoplastic polyps. The size was similar 
between the neoplastic and non-neoplastic polyps, 
although this could perhaps be explained by the 
fact that we did not include small polyps which 
were not excised. 

There still remains the controversy as to whether 
gastrointestinal cancer in the Peutz-Jeghers syn- 
drome arises from the Peutz-Jeghers polyps them- 
selves, or d e  n o v o .  While Estrada and Spjut 2~ em- 
phasized the genetic predisposition to develop 
cancer in patients with this syndrome, regardless 
of the existence of hamartomas, a hamartoma-ade- 
noma-carcinoma sequence has been suggested in 
the pathogenesis of gastrointestinal cancers. 13 In 
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this study, 3 of the 12 neoplastic polyps were 
carcinomas, all three carcinomas were accom- 
panied by an adenomatous area and, in addition, 
histologic features compatible with Peutz-Jeghers 
polyps were identified in 2 of the 3 polyps. These 
results, along with previous reports fully describing 
histologic findings in which 7 of 10 cancers in 

Peutz-Jeghers polyps were accompanied by ade- 
nomas, 6'1>17 seem to support the hamartoma-ade- 

noma-carcinoma sequence. 

C O N C L U S I O N  

Our results indicated that neoplastic change 
within the polyps, especially in the duodenum, is 
not a rare event in Peutz-Jeghers syndrome and 
suggests the necessity for removal of the polyps, 
not only as a treatment for clinical symptoms, such 
as bleeding and intussusception, but also from the 
aspect of cancer prevention. Even though the ha- 
martoma-adenoma-carcinoma sequence seemed to 
be confirmed in this study, a further study is man- 
datory because neoplastic polyps were frequently 
found in the duodenum in our patients, whereas 
invasive cancer is known to occur anywhere within 
the gastrointestinal tract in patients with Peutz- 
Jeghers syndrome. 15 
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