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Extracolonic manifestations of Gardner syndrome: A case report
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ABSTRACT

Gardner syndrome has head and neck manifestations that may be recognized during dental visits. Features such
as multiple gnathic osteomas, impacted supernumerary teeth, and multiple foci of idiopathic osteosclerosis can
be easily identified on dental radiographs, prompting the clinician to refer the patient for further investigation. A
dental examination and routine radiographs play a vital role in revealing the extracolonic presentation of Gardner
syndrome, which facilitates timely screening and detection of colorectal cancer and other malignancies associated
with this condition. This report discusses the case of a 50-year-old Caucasian man who presented with a hard
swelling of the left angle of the mandible and was diagnosed with Gardner syndrome based on abnormal findings
from an oral examination, dental imaging, and medical and family history. (Imaging Sci Dent 2023; 53: 169-74)
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Familial adenomatoid polyposis (FAP) is an autosomal
dominant syndrome characterized by the presence of mul-
tiple colorectal polyps with a marked tendency toward ma-
lignancy.' FAP with osteomas and benign tumors of the soft
tissue is referred to as Gardner syndrome in the literature.
Symptoms such as diarrhea, constipation, rectal bleeding,
anemia, and abdominal pain may be present at the time of
diagnosis. People affected by Gardner syndrome have a
high risk of developing colorectal cancer at an early age.
The prevalence of cancer in patients with symptomatic FAP
ranges from 47% to 67%, and 59% of patients diagnosed
with Gardner syndrome die from colorectal cancer due to
extensive metastasis.” Almost 100% of colorectal polyps
will undergo malignant transformation if left untreated.”

Patients with Gardner syndrome can exhibit various ab-
normalities of the bone, teeth, and soft tissues. Osteomas
usually appear around puberty and become evident be-
fore intestinal polyps.” They may occur at the angle of the
mandible and induce marked facial deformity and limited
mouth opening. The triad of dental abnormalities compris-

Received January 7, 2023; Revised February 7, 2023; Accepted February 21, 2023
Published online March 24, 2023

*Correspondence to : Prof. Wenjian Zhang

Department of General Dentistry, East Carolina University School of Dental Medicine,
1851 MacGregor Downs Road, Mail Stop 701, Greenville, NC 27834, USA

Tel) 1-252-737-7888, E-mail) zhangw20@ecu.edu

es odontomas, supernumerary teeth, and impacted teeth.’
The common soft tissue manifestations are epidermoid or
sebaceous cysts and desmoid tumors.”

As a multisystemic disease, the diagnosis and treatment
of Gardner syndrome may be delayed if a healthcare pro-
fessional focuses only on their area of expertise instead of
taking a systematic approach. This report presents the case
of a 50-year-old Caucasian man who had been treated for
rectal and liver cancers, but was not diagnosed with Gard-
ner syndrome until being seen in the authors’ dental clinic.

Case Report

A 50-year-old Caucasian man was referred to the Depart-
ment of Oral and Maxillofacial Surgery at East Carolina
University School of Dental Medicine for the evaluation
of multiple radiopaque lesions on a panoramic radiograph.
The patient’s medical history included stage 4 rectal and
liver cancer with a surgical history of ostomy bag place-
ment. The cancer was subsequently treated with chemo-
therapy, which was completed about 1 year prior to his
appointment at the authors’ clinic. The patient also had un-
dergone the surgical excision of multiple epidermal cysts.

A comprehensive head and neck examination revealed
facial asymmetry on the left side of the mandible, which
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was hard on palpation (Fig. 1A). The patient denied any
symptoms and reported that the facial swelling had been
present for over a decade. An extraoral examination also
revealed multiple, smooth, non-ulcerated, epidermal cysts
with yellow-white discoloration that were soft on palpa-
tion in the right malar-temporal area (Fig. 1B).

Intraorally, the patient had multiple missing and mobile
teeth, and poor oral hygiene characterized by calculus and
debris accumulation. The left mandibular second premolar
was identified as partially erupted, and a few deciduous
teeth, including the right maxillary second primary molar,
and right mandibular first and second primary molars, were

also retained and mobile.

The panoramic radiograph revealed multiple ill-defined
radiopaque areas throughout the maxilla and mandible (Fig.
2). Large lobulated radiopaque lesions abutting the inferi-
or border of the left mandibular angle and anterior surface
of the left ascending ramus were also observed. The right
maxillary permanent canine, first and second premolars,
left maxillary permanent second premolar, left mandibular
permanent first premolar, and right mandibular permanent
first and second premolars were recognized as impacted
(Fig. 2).

Cone-beam computed tomography was performed for a

Fig. 1A. A frontal view of the patient’s face shows an extraoral
asymmetry on the lower left side.

Fig. 1B. A lateral view of the patient’s face illustrates multiple epi-
dermal cysts in the malar and temporal regions.

Fig. 2. A panoramic radiograph
demonstrates multiple impacted
teeth, idiopathic osteosclerosis, and
osteomas at the inferior border and
the anterior ascending ramus of the
left mandible.
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Fig. 3A. Three-dimensional cone-beam computed tomographic
reconstruction with bone window demonstrates multiple tooth
impaction, alveolar expansion, and osteomas at the inferior border
and anterior ascending ramus of the left mandible.
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further assessment (Fig. 3A). Multiple osteomas, includ-
ing 1 attached at the left mandibular angle (Fig. 3B) and 1
abutting the anterior border of the left ascending ramus (Fig.
3C), were noted. Multiple impacted teeth and widespread
idiopathic osteosclerosis causing alveolar expansion were
also observed in the maxilla and mandible on reconstructed
orthogonal and panoramic projections (Figs. 3D and 4).

A further discussion with the patient about his condition
revealed that his 2 nieces had been diagnosed with Garner
syndrome. Based on the patient’s head and neck examina-
tion, panoramic radiograph, cone-beam computed tomo-
graphic (CBCT) scan, and medical and family history, he
was informed that he had Gardner syndrome as well. Re-
storative work, periodontal cleaning, and extraction were
planned for the patient. Removal of the osteomas was not
proposed at this time since they did not present cosmetic or
functional concerns. Informed consent was obtained from
the patient for publishing the case with minimal disclosure
of confidential information.

Fig. 3C. Another osteoma is noted abutting the anterior border of the left ascending ramus in orthogonal reconstructions of a cone-beam

computed tomographic scan.
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Fig. 3D. Multiple impacted teeth and widespread idiopathic osteosclerosis causing alveolar expansion are observed in the maxilla and
mandible on orthogonal reconstructions of a cone-beam computed tomographic scan.

Discussion

FAP is an inherited condition that arises from mutations
in the adenomatoid polyposis coli (APC) gene, which pro-
duce premalignant polyps in the colon and rectum. These
polyps usually occur during adolescence, with a malignant
transformation around the fourth decade of life.* Frame-
shift and nonsense mutations account for more than 90%
of cases. It is hypothesized that the mutated gene initiates
a neoplastic process by disrupting several stages of cell
development. The APC gene is considered a tumor sup-
pressor gene. When deleted or mutated, as occurs in most
FAP-associated lesions, it triggers tumorigenesis in the
gastrointestinal (GI) tract.” The patient presented herein re-
ported a history of liver and rectal cancer, which was treat-
ed with surgical resection and consequent placement of an
ostomy bag. This concurs with the GI symptoms of most

Fig. 4. Panoramic reconstruction of
a cone-beam computed tomographic
scan demonstrates multiple impact-
ed teeth and widespread idiopathic
osteosclerosis of both arches, as well
as osteoma attached at the inferior
border and anterior ascending ramus
of the left mandible.

FAP patients.

Although GI malignancy is the hallmark of FAP, a con-
stellation of extraintestinal lesions is considered a critical
component of the diagnostic criteria and prognostic indica-
tors for Gardner syndrome. These include osteomas, dental
abnormalities, and skin pathology.

Osteomas are a significant component of Gardner syn-
drome. The frontal bones are the most frequently involved,
followed by the maxilla and mandible.'™" Although most
of these lesions can be palpated during a physical exam-
ination, they are also easily detected during routine radio-
graphic examination. Lobulated peripheral osteomas are
most frequently found at the mandibular angle arising from
the surface of the bone.*"" This patient’s panoramic radio-
graph and CBCT scan showed lobulated osteomas on the
left angle and ascending ramus of the mandible, as well as
widespread heterogeneous idiopathic osteosclerosis involv-
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ing the maxilla and mandible.

Dental abnormalities are found in 30% to 75% of affect-
ed individuals, including tooth ankylosis, multiple unerupt-
ed/impacted teeth, supernumerary teeth, anodontia, hyper-
cementosis, and compound odontomas A Impacted perma-
nent teeth and retained primary teeth were observed in our
patient upon clinical and radiographic examinations. Inter-
estingly, a specific mutation in the APC gene was recently
described to be closely associated with dental anomalies,
especially supernumerary teeth and odontomas."?

Besides hard tissue abnormalities, the commonest skin
manifestations of Gardner syndrome include epidermoid or
sebaceous cysts (66%). They are found on the face, scalp,
and extremities, and are usually asymptomatic. Some pa-
tients may develop mild pruritus or signs of inflammation.
This patient demonstrated multiple epidermal cysts in the
malar and temporal region, which is a common skin indica-
tion in this group of patients.

As a multisystemic condition, patients with FAP may
present other extraintestinal lesions such as nasopharyngeal
angiofibromas, desmoid fibromatosis, adrenal adenomas,
and malignant neoplasms of the liver, gallbladder, biliary
tract, thyroid, and central nervous system.l}15 A rare man-
ifestation of FAP is the development of hepatoblastoma,
which in non-FAP circumstances, is the most common pe-
diatric liver malignancy.'® Although uncommon, patients
with an APC germline mutation have a high risk of devel-
oping hepatoblastomas.'” The patient presented herein dis-
closed a history of hepatoblastoma, which had been treated
with surgical removal and chemotherapy.

APC gene testing helps in the pre-symptomatic diagnosis
for patients at risk or with a familial history of FAP. Screen-
ing for FAP-associated tumors should be done for patients
with a known APC mutation and known family history.'®
Detailed investigations in patients with extraintestinal man-
ifestations suggestive of FAP should not be overlooked.
Currently, testing is recommended for patients with close
relatives known to have FAP, 10 to 20 intestinal polyps, and
patients with colorectal adenomas in combination with the
extraintestinal manifestations of FAP, such as gnathic osteo-
mas and dental abnormalities."” In this case, the presence of
a variety of gnathic, dental, and skin manifestations, a past
medical history of liver and colorectal malignancies, and a
familial history of FAP prompted the clinical diagnosis of
Gardner syndrome. Genetic testing was recommended for
the patient.

Surprisingly, the patient was not aware of the diagnosis
until being seen in our clinic. Since dental-gnathic mani-
festations normally develop prior to the malignant trans-
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formation of colorectal polyps in individuals with Gardner
syndrome, the dental profession is at the front line to screen
and initiate proper referrals and work-ups for these patients
to preserve lives and reduce medical costs. This case also
reiterates the importance of a holistic mindset and interpro-
fessional approach for the assessment and management of
patients with Gardner syndrome.

In conclusion, patients with Gardner syndrome experience
a high mortality rate if they are not promptly diagnosed and
managed properly. Dental professionals are well-positioned
to identify classic extraintestinal manifestations of Gardner
syndrome, such as osteomas, odontomas, impacted/super-
numerary teeth and hypercementosis during head and neck
examinations and through routine dental radiography. A
thorough patient interview with attention to the family his-
tory is also essential for screening and appropriate referral.
If known, the family history should include first- and sec-
ond-degree relatives with a history of cancer or gastrointes-
tinal disease, the age of diagnosis, and any relevant genetic
testing. Regardless of the type of practice or specialty, dental
practitioners should become familiar with the oral manifes-
tations of systemic diseases and promptly refer suspected
patients for further evaluations and testing.
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