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Abstract Background: Hereditary
hemorrhagic telangiectasia (HHT)
(the Osler–Weber–Rendu syndrome)
is a rare autosomal dominant disease
characterized by telangiectasias and
arteriovenous malformations of the
upper and lower respiratory tract,
gastrointestinal tract, skin and central
nervous system. Several previous re-
ports have documented the appear-
ance of a concomitant neoplasm in
patients with this syndrome. Aims: To
study the occurrence and the clinical
characterization of colonic neoplasm
in patients with HHT. Methods: We
retrospectively reviewed the com-
puterized database of the Hadassah
University Hospitals (Jerusalem, Is-
rael) for all patients with the diag-
nosis of HHT between January 1st,
1980 and July 30th, 2002. Cases of
neoplasm were documented by re-
view of medical charts and pathology
reports. Results: Six of the 24 patients

developed malignancy. Three of the
cases had extra colonic malignancy
(melanoma in two patients and ade-
nocarcinoma of urinary bladder in
one patient) and three patients had
adenocarcinoma of the colon. An
additional three patients developed
multiple colonic polyps (one patient
had melanoma and one patient had
adenocarcinoma of urinary bladder).
Conclusions: HHT may be associated
with the development of colonic ad-
enocarcinoma and polyps. Therefore,
in patients with HHT who present
with new-onset anemia or gastroin-
testinal bleeding a lower gastrointes-
tinal tract evaluation should be per-
formed, even if their blood loss is
suspected to be a manifestation of
gastrointestinal HHT.
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Introduction

Hereditary hemorrhagic telangiectasia (HHT) is an auto-
somal dominant vascular dysplasia with incomplete pen-
etrance, leading to telangiectasias and arteriovenous
malformations of skin, mucosa, and viscera. Epistaxis and
gastrointestinal bleeding are frequent complications of
mucosal involvement. Visceral involvement includes that
of the lung, liver, and brain. These lesions can result in
spontaneous, at times life-threatening mucosal and inter-
nal bleeding, right-to-left pulmonary shunts, high output
cardiac failure, brain abscess, cerebrovascular accidents,
seizures, and rarely cirrhosis [1, 2]. The syndrome is

caused by either a mutation in the endothelial TGF-b
receptor endoglin (HHT1) [3], the activin receptor-like
kinase 1 gene (HHT2) [4] or a third HHT variant, un-
linked to either of these genes but no such gene has been
identified yet (HHT3) [5, 6]. Treatment consists mainly of
embolization or surgical ablation of the vascular malfor-
mations [1, 2].

HHT is presently regarded as a benign disorder.
However, several case reports have suggested a possible
association of the syndrome with malignancies including
adenocarcinoma of the colon [7–15]. Other reports have
pointed out a possible association between HHT and ju-
venile polyposis coli, a syndrome that by itself is believed
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to predispose patients to a higher risk of colon cancer
[16–24].

Other genetic syndromes that involve the gastrointes-
tinal tract are associated with an increased risk for the
development of neoplasms. These include the hamartoma
syndromes Peutz-Jegher, Cowden, juvenile polyposis coli
and the adenoma syndromes familial polyposis coli,
Turcot, Gardner and hereditary non-polyposis coli [25–
29].

In this paper we describe the occurrence of colonic
neoplasm in patients with HHT. Therefore a prompt lower
gastrointestinal tract evaluation should be performed in
patients with HHT who present with new-onset anemia or
gastrointestinal bleeding, even if their blood loss is sus-
pected to be a manifestation of gastrointestinal HHT.

Methods

We retrospectively reviewed the computerized database of the
Hadassah University Hospitals (Jerusalem, Israel) for all patients
with the diagnosis of HHT between January 1st, 1980 and July
30th, 2002. A total of 27 patients were diagnosed as having HHT.
All files were then reviewed for patients in whom the diagnosis of
HHT was confirmed during their stay in the hospitals or during
follow-up in the out-patient clinics. Only patients whose diagnosis
fulfilled the diagnostic criteria described by Plauchu et al. [30], i.e.,
the presence of three of the four autosomal dominant modes of
inheritance, telangiectasias, recurrent epistaxis, and visceral in-
volvement were included in the study. A total of 24 patients (12
men and 12 women) were eligible, while three patients were ex-
cluded from the study after failing to meet these diagnostic criteria.
One of the excluded patients also suffered from colonic adeno-
carcinoma. Senior pathologists at our institution confirmed the di-
agnoses of all of the neoplasm. None of the patients presented with
neoplasm.

Results

Twenty-four patients, 12 males and 12 females, met the
clinical diagnostic criteria for HHT. Mean follow-up pe-
riod of the patients at our institution was 15 years. Patient
characteristics are summarized in Table 1. Twenty-two
patients were Jewish (12 patients were Ashkenazi Jews
and ten patients were Non-Ashkenazi Jews. Seventeen
patients (71%) suffered from the typical skin telangiec-
tasias, while 18 patients (75%) suffered from recurrent
epistaxis. In addition, 11 patients (46%) had HHT gas-
trointestinal involvement (manifested as lower and upper
gastrointestinal bleeding), three patients (12%) had cen-
tral nervous system involvement, and two patients (8%)
had pulmonary involvement. Two patients had other
systemic involvement, one with a spinal cord lesion and
the other with high output cardiac failure due to arterio-
venous malformations of the liver.

When comparing patients with and without a neo-
plasm, a higher but not significant incidence of skin,
nasal, and pulmonary involvement was noted among the

latter group. None of the rarer organ involvements (cen-
tral nervous system, spinal cord, and liver) were noted
among patients with a neoplasm, while it affected five
patients without a neoplasm.

As depicted in Table 2, six of the 24 patients (25%)
were diagnosed as having colonic neoplasm. Three were
cases of colonic adenocarcinoma; an additional three had
multiple (three or more) synchronous sessile adenomatous
colonic polyps, at least one larger than 1 cm in greatest
diameter. None of the patients suffered from juvenile
polyposis coli. Three other neoplasms were of non-gas-
trointestinal origin, including two malignant melanomas
and one urinary bladder transitional cell carcinoma.

Two patients suffered from two concurrent neoplasms.
The earlier neoplasm in both these patients was multiple
synchronous adenomatous colonic polyposis, while the
second neoplasm was melanoma in one patient, and
transitional cell carcinoma of the urinary bladder in the
other.

The proportion of HHT intestinal involvement in pa-
tients with a colonic neoplasm (colonic adenocarcinoma
and polyposis) was similar to that proportion in patients
without a neoplasm (43% and 47%, respectively).

Table 1 Patient characteristics. HHT, hereditary hemorrhagic tel-
angiectasia; CNS, central nervous system

All Cases with
neoplasm

Cases without
neoplasm

Number of patients 24 7 17
Gender (M/F) 12/12 5/2 7/10
HHT involvement (%)
Epistaxis 18 (75) 4 (57) 14 (82)
Skin 17 (71) 4 (57) 13 (76)
Gastrointestinal 11 (46) 3 (43) 8 (47)
Pulmonary 2 (8) 0 (0) 2 (12)
CNS 3 (12) 0 (0) 3 (18)
Spinal cord 1 (4) 0 (0) 1 (6)
Liver 1 (4) 0 (0) 1 (6)

Table 2 Characteristics of the tumors observed in the study pop-
ulation

Type of neoplasm Number of patients

Total number of tumors 9
Patients with a tumor 7
Colonic neoplasm 6
Multiple synchronous 3
Villous adenomatous polyps
Colonic adenocarcinoma 3

Extracolonic neoplasm 3
Melanoma 2
Adenocarcinoma of urinary bladder 1
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Discussion

This retrospective cohort study of patients with HHT
suggests a possible association for developing neoplastic
disease of the colon. A total of 29% of our patients, fol-
lowed for an average of 15 years, developed both gas-
trointestinal and non-gastrointestinal tumors, including
multiple colonic adenomatous polyps, colorectal adeno-
carcinoma, malignant melanoma, and transitional cell
carcinoma of the urinary bladder. Our results demonstrate
that six of 24 patients with HHT developed colonic
neoplasm or polyposis. However, our patient population
was relatively small, the patients with colonic neoplasm
had either adenocarcinoma or multiple colon polyps and
the SEER [31] data only include invasive cancer; we were
therefore unable to calculate the standardized morbidity
ratio.

HHT is believed to be a benign disorder, with possible
complications such as hemorrhage, but without an es-
tablished increased tendency for the development of
cancer. However, several previously published reports
have described patients with HHT who suffered from a
concomitant neoplasm such as hepatocellular carcinoma
[7, 8], squamous cell carcinoma of the skin [9], lym-
phoma [10], leukemia [11], multiple myeloma [12],
ovarian adenocarcinoma [13], and adenocarcinoma of the
colon [14–16] (Table 3), and has been suggested that a

linkage exists between HHT and juvenile polyposis coli
[16–24]. However, no clear-cut association between HHT
and an increased incidence of cancer has been previously
documented in the medical literature.

We found no linkage between gastrointestinal in-
volvement in HHT and the increased risk of developing
colonic neoplasm. In fact, during colonoscopy among the
six patients suffering from a colonic neoplasm, the char-
acteristic telangiectasias and arteriovenous malformations
were reported in only three.

Some bias could arise from our study methodology,
which was based on hospital admission diagnosis and
therefore represents a sicker population of HHT and not
necessarily a true association of neoplasm in the HHT
population. The association of HHT with colonic neo-
plasm needs to be verified by a larger population-based
approach. In addition, screening strategies should be
constructed to better manage this unique patient popula-
tion.

In the meanwhile, every episode of lower gastroin-
testinal bleeding and anemia in patients known to be
suffering from HHT necessitates, in our opinion, a full
visualization of the patient’s colon, in order to rule out the
possibility of a colonic malignancy. Regarding such
bleeding as merely reflecting a gastrointestinal involve-
ment in HHT might put the patient at risk for a delayed
diagnosis of a potentially fully curable neoplastic disease.

Table 3 Case reports in the
medical literature of patients
with hereditary hemorrhagic
telangiectasia with neoplasm

Type of neoplasm Reference Patient age at diagnosis
of neoplasm

Patient
gender

Hepatocellular carcinoma [7, 8] 79, 69 F, F
Multiple squamous cell skin carcinoma [9] 65 M
Non-hodgkins lymphoma [10] 60 F
Lymphoblastic leukemia [11] 62 M
Multiple myeloma [12] 62 M
Ovarian adenocarcinoma [13] 74 F
Colonic adenocarcinoma [14–16] 70, 77, 36 M, M, M
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