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Objective. Gardner’s syndrome is a variant of familial adenomatous
polyposis, characterized by gastrointestinal polyps, multiple osteomas,
and skin and soft tissue lesions. Diagnosis by means of an understand-
ing of its various symptoms is of great importance. Case report. This
report presents the case of a 32-year-old man with obvious asymmetry
and disfigurement on his face, due to multiple osteomas and soft tissue
lesions. These clinical signs prompted us to further investigation, lead-
ing to the diagnosis of a case of Gardner’s syndrome, with asymptom-
atic polyposis of the colon. Polyps have virtually an almost 100% risk
of undergoing malignant transformation. Conclusion. Early diagnosis
and treatment of this pathological entity are crucial, while the pres-

Osteoma = Polyposis of the Colon.

Introduction

Gardner’s syndrome (GS), a phenotypic
variant of familial adenomatous polyposis
(FAP), is a rare autosomal dominant disease,
characterized by a classical triad of signs: a)
gastrointestinal polyps, b) multiple osteo-
mas and ¢) skin and soft tissue lesions. Pol-
yps have a very high risk, of almost 100%,
of undergoing malignant transformation,
in untreated cases (1, 2). Although Menzel
was the first to describe the adenomatosis
of the colon in 1721 (3), it was Gardner in
1951 who noted the significant correlation
between extra-intestinal osseous and cystic
tumours and FAP, a relationship which pre-
sented a very high probability for future ma-
lignancy (4). In the following years, along-
side his colleagues, he proved that the syn-
drome had a dominant hereditary pattern
of inheritance (5, 6). Multiple osteomas and

ence of osteomas should alert us to this diagnosis.

soft tissue lesions with obvious asymmetry
on the face, as the first manifestation of the
disease, have been reported rather rarely as
an early diagnostic sign of GS. We therefore
present this case to alert clinicians to the
possible existence of gastrointestinal pathol-
ogy associated with signs in the maxillofa-
cial region.

Case Report

A 32-year-old Caucasian man of Hellenic
origin presented with an asymptomatic
mass causing disfigurement in the left pre-
auricular area. The mass had appeared 8
years previously and was gradually growing
in size. During the physical examination a
hard, fixed mass was palpable, while similar
masses, smaller in size, were revealed at the
angle of the mandible, bilaterally. The lat-
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Figure 1. A: Photograph of the patient showing disfigurement of the left preauricular region and the right fore-
head. B: Photograph of the patient showing a swelling at the left angle of the mandible.

ter had been present since adolescence, and
had been forgotten and somehow neglected
by the patient. There were also three small
sclero-elastic swellings in the soft tissues of
the right forehead, with an appearance simi-
lar to lipomas or epidermoid cysts (Figure 1

A and B). The patient mentioned no other
symptoms of acute or chronic character.
Orthopantomography revealed multiple
well-defined opacities of the mandible and
maxilla (Figure 2). During a computed to-
mography (CT) examination, an osteoma,

Figure 2. Panoramic radiograph showing multiple radiopaque lesions of the mandible and maxilla.
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Figure 3. A, B and C: Computed tomography scans showing multiple osteomas of the mandible, maxilla, left

ramus, maxillary antrum and pterygoid processes.

Figure 4. Three-dimensional CT-scan demonstrating the multiple osteomas.

with a maximum diameter of 3cm, was de-
tected on the superior part of the left ramus.
Similarly, multiple smaller osteomas of the
mandibular angles, right ramus, the tem-
poromandibular joint, maxilla, maxillary

antrum and pterygoid processes were also
detected (Figure 3 A, B and C; Figure 4).
The suspicion of possible GS guided our
team towards a more detailed clinical ex-
amination and further diagnostic investiga-
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Figure 5. Multiple polyps of the intestine revealed by colonoscopy.

tion. The patient mentioned no complaints
regarding his bowel function, while a rou-
tine physical examination showed no other
positive relevant findings. According to his
family history, there were no recorded cases
or suspicion of familial polyposis syndrome.
Routine laboratory examination showed all
results within the normal limits. Although it
might have been a case of lipomas, or mul-
tiple osteomas, a possible diagnosis of a GS
was considered. Thus, the patient was re-
ferred for an urgent colorectal examination.
Barium passage of the intestine and colo-
noscopy up to 120 cm were requested. Myri-
ads of small, sessile polyps carpeting the
colon were eventually detected (Figure 5).
Histological analysis of the biopsied polyps
showed adenomas of the colon. Moreover, a
CT scan of the abdomen showed no evidence
of soft tissue tumours intraperitoneally or
retroperitoneally, while the ophthalmologi-

cal examination was negative for congenital
hypertrophy of the retinal pigmented epi-
thelium (CHRPE). An ultrasound examina-
tion of the patient’s neck showed the normal
size and echogenicity of the thyroid gland.
Long bone x-rays revealed no signs of other
bone lesions.

The extraintestinal manifestations of the
face combined with the plethora of polyps
resulted in the final diagnosis of GS. A proc-
tocolectomy with ileal pouch-anal anasto-
mosis was performed a few days later. The
postoperative course was uneventful and
histological examination of the specimen
confirmed a case of a plethora of adeno-
matous polyps, none of which had trans-
formed malignantly. A thorough screening
examination of all first-degree relatives of
the patient was negative for FAP. During the
follow-up the patient presented no signs of
malignancy over a two year period, while
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after that he neglected his preventive exami-
nations.

Discussion

GS is inherited, with an autosomal dominant
pattern with complete penetrance and vari-
able expressivity, while one third of cases are
spontaneous mutations, with no family his-
tory reported (1, 2). It is linked genetically to
chromosome band 5q21, and the adenoma-
tous polyposis coli (APC) locus. More than
200 mutations have been reported in the lit-
erature (7-10). The exact position at which
the APC gene is mutated determines the
manifestations and severity of the GS (11).
GS occurs in 1 person per million, while
the incidence of FAP occurs in between 1
case out of 8,300 people and 1 out of 14,025
(12, 13). GS is characterized by extensive ad-
enomatous polyps in the colon, which may
also develop in any anatomical position of
the gastro-intestinal tract (14). Although
they begin to form in puberty, the average
age of diagnosis is 22 years. Nevertheless, a
number of paediatric cases have also been
reported with a mean age of GS appearance
of 4.1+3.6 years for males and 5.0+3.7 years
for females (15). The patient may present
with intermittent mucus discharge with def-
ecation, bleeding per rectum, diarrhoea and
abdominal pain. On the other hand, many
patients seek medical care for cosmetic rea-
sons (16), being unaware of the significance
of the GS. Polyps tend to progress to ma-
lignancy in nearly 100% of untreated cases.
However, in studies rates vary from 58% to
100% (17-20), while there are some reports
of patients who received no treatment and
remained free of malignancy (21). Malig-
nancy is usually diagnosed in patients be-
tween 30 to 50 years of age, with an average
age of diagnosis of 39.2 years (2, 22).
Extracolon manifestations, such as os-
teomas and soft tissue tumours, in many
cases may precede the polyposis and there-

fore may contribute to an early diagnosis of
a case of GS. Studies showed that 62-80% of
patients with GS have osteomatous lesions,
which are commonly detected during their
second decade of life, as opposed to osteo-
mas non-related to GS, which are revealed
during the sixth decade (23, 24). Osteomas
can be detected either during routine exami-
nations or when they reach a considerable
size, causing disfigurement. The mandible,
especially its angle, is the most common lo-
cation. However, osteomas may grow in the
maxilla, the skull and the long bones (25-
28). The case reported here presented with
obvious asymmetry on the face, particularly
in the left preauricular area and mandibular
angle, due to multiple osteomas. Although a
solitary osteoma of the jaw is a common in-
cidental radiographic finding, if more than
three are discovered, there is a high possi-
bility of GS (29, 30). These manifestations,
along with the soft tissue lesions on the pa-
tient’s forehead, alerted us, resulting in an
early diagnosis of GS with asymptomatic,
benign polyposis of the colon, and there-
fore a postoperative course with an excellent
prognosis.

Soft tissue lesions in GS include epider-
moid cysts, in 50%-65% of patients, as well
as lipomas, leiomyomas, neurofibromas and
pigmented skin lesions (17). In our case, we
also diagnosed three epidermoid cysts on
the forehead. Cysts may also be detected in
the scalp and extremities. However, the clin-
ical examination of our case was negative.
Osteomas and epidermoid cysts constitute
early manifestations of GS, as they usually
develop during puberty and may precede
the formation of FAP. The late onset of
symptoms, with the first suspicion of a facial
deformity at the age of 24, and their diag-
nostic identification at the age of 32, with no
manifestation of a FAP and its symptoms, is
arare case, in terms of a diagnostic approach
to GS. The chronic asymptomatic presence
of multiple colon polyps may limit the clini-
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cal signs in the anterior skull area, rendering
the task of correct diagnosis particularly dif-
ficult. Other clinical signs, such as CHRPE,
which is frequently present in up to 80% of
cases and may appear shortly after birth, or
various dental abnormalities (e.g. unerupt-
ed, impacted, or supernumerary teeth) were
not detected (31-34). Moreover, our clini-
cal examination for fibromatous lesions was
negative, while no other neoplasms, which
may also appear simultaneously (e.g. thy-
roid carcinoma, periampullary carcinoma,
osteosarcoma, liposarcoma, hepatoblasto-
ma, adrenal adenoma and carcinoma) were
identified (35-41). All those facts further di-
minished an obvious diagnosis of GS.

As colon polyps are an extremely high-
risk lesion for malignant transformation, a
surgical proctocolectomy with ileal pouch-
anal anastomosis was quickly performed.
An alternative surgical approach suggested
was colectomy with ileo-rectal anastomo-
sis, which presents a 25% to 59% chance of
rectal carcinoma and requires annual endo-
scopic surveillance of the rectum, so it was
therefore excluded (2). The postoperative
follow-up necessitates a multidisciplinary
approach. Duodenal cancer occurs in about
5% of FAP patients following colectomy, and
therefore upper gastrointestinal endoscopy
is also required, intermittently, until the pa-
tient reaches the age of 50 years (41). The
increased prevalence of thyroid carcinoma
(100-fold of the general population), also
necessitates periodical diagnostic screening
(36, 42). Finally, a periodic radiographic ex-
amination of the jaws should be performed
regularly, as osteomas continue to develop
in adulthood.

Genetic tests may reveal a mutation in
the APC gene in about 85% of individuals
with FAP. This involves the simple and ac-
curate screening of the family (43, 44). It
is particularly useful for children who, if
they have not inherited the damaged gene,
will never have to undergo a bowel screen-

ing procedure. In families where a mutation
cannot be detected, the only possible way
to identify affected individuals is by bowel
screening. All first-degree family members
have to be screened from the age of 12.
However, if no polyps develop by the age of
40, the screening may be discontinued (45).

Knowledge about maxillofacial find-
ings which are a hallmark for diagnosis of
GS is of fundamental importance (18, 46).
Our case of GS was an isolated familial in-
cident, maybe the first in this family. Several
studies suggest that osteomas are important
manifestations of GS, and regardless of the
absence of a family history of FAP, their oc-
currence should prompt a diagnostic evalu-
ation related to this disease (47).

Conclusion

GS is characterized by gastrointestinal pol-
yps, multiple osteomas and cutaneous and
soft tissue tumours. Although it is rarely
diagnosed, clinical physicians and dentists
should be aware of the common and early
manifestations which may appear before
any FAP symptomatology, as there is an al-
most 100% risk that the polyps will undergo
malignant transformation at an early age.
Therefore, early stage detection and treat-
ment of GS is crucial.

What Is Already Known on this Topic

GS is a rare syndrome consisting of hereditary intestinal pol-
yposis, accompanied by osteomas, and multiple cutaneous and
subcutaneous lesions. In some cases, osteomas emerge before
the diagnosis of GS could be established.

What this Study Adds

Maxillofacial demonstrations of GS may be the first to be no-
ticed. Our case demonstrates how a patient, referred for mainly
cosmetic reasons, could suffer from GS, a syndrome which
should be diagnosed early by practitioners due to the very high
risk of malignant transformation of the FAP.
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