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Abstract
We present a case of a 25-year-old female with 
diagnosed familial adenomatous polyposis and elevated 
carcinoembryonic antigen with negative family history. 
The suspicion of Gardner's syndrome was raised because 
extirpation of an osteoma of the left temporo-occipital 
region was made 10 years ago. Restorative procto-
colectomy and ileal pouch anal anastomosis was made 
but histology delineated adenocarcinoma of the rectum 
(Dukes C stage). We conclude that cranial osteomas 
often precede gastrointestinal manifestations of familial 
adenomatous polyposis or Gardner's syndrome and 
such patients should be evaluated with genetic testing 
followed by colonoscopy if results are positive to prevent 
the development of colorectal carcinoma. If the diagnosis 
is positive all family members should be evaluated for 
familial adenomatous polyposis.
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INTRODUCTION
Familial adenomatous polyposis (FAP)[1] and Gardner’s  

syndrome (GS)[2] were originally described as two different 
syndromes. The incidence of  FAP is between 1 in 
8300 and 1 in 14 025 live births affecting both genders 
equally, with a uniform worldwide distribution[3]. The 
incidence of  GS is lower and is characterized by Gardner’
s triad: intestinal polyposis and various bone and soft-
tissue tumors, including osteomas, epidermal inclusion 
cysts, lipomas, fibromas, and desmoid fibromatoses[4-8]. 
Congenital hyper trophy of  the ret inal pigmented 
epithelium (CHRPE)[9], dental malformations[10], benign 
cystic lung tumours[11], mesenteric fibromatosis, dental 
abnormalities, gastric polyps, duodenal polyps, lymphoid 
hyperplasia of  the terminal ileum and ileal adenomas 
represent facultative signs. If  left unchecked, patients 
with GS inevitably develop intestinal carcinoma at a 
much younger age than those with sporadic intestinal 
carcinoma[12]. It is important, therefore, to identify GS 
early. Typically, the soft-tissue lesions occur first, alerting 
the clinician to the possibility of  GS, because they 
are often numerous, superficial, and occur before the 
development of  intestinal polyps. Because of  variable 
expression of  adenomatous polyposis coli (APC) gene 
mutations associated with GS, a wide range of  phenotypes 
are observed clinically, with some patients having few soft-
tissue lesions. The presence of  desmoid fibromatoses, 
normally uncommon in young patients, should signal the 
presence of  underlying GS[4-7]. The clinical spectrum of  
the disease presentation is variable and often diagnosis 
is delayed, despite the presence of  clues for a significant 
amount of  time.

We present the case of  a 25-year-old girl with Gardner’s  
syndrome that was diagnosed due to the finding of  FAP 
and cranial vault osteoma resected 10 years before the 
diagnosis of  FAP.

CASE REPORT
A 25-year-old female presented with abdominal cramps,  
especially after defecation, lasting for 10 years. From 
August 2005 abdominal pain was more severe, occasionally 
with blood in the stool. In August 2006 she was examined 
by the gastroenterologist. Colonoscopy delineated 
numerous polyps carpeting the entire colon and rectum, 
mostly sigmoid colon and rectum which was consistent 
with the diagnosis of  FAP. Polypectomy of  4 polyps 
showed low grade dysplasia. Carcinoembryonic antigen 
was 10.38 ng/mL, the normal values being < 3.4 ng/mL.  
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The clinical suspicion of  GS was raised because extir-
pation of  an osteoma of  the left temporooccipital region 
with osteoplastic craniotomy was made in 1995. That 
lump was present from the early childhood but in 1995 it 
grew larger and then she sought medical attention. Skull 
X-ray showed bone thickening and then CT showed 4 
cm bone thickening without intracranial extension (intact 
inner table). Soft tissue thickening above this lesion was 
also evident (Figure 1A). The diagnosis of  cancellous, 
trabecular type osteoma was confirmed histologically. 
No family history of  colonic carcinoma or polyposis 
was found. She has two sisters who recall that she is the 
only sister who have had an abdominal cramps from 
the early childhood. Esophagogastroduodenoscopy 
and small bowel follow through were normal. The next 
step was a restorative proctocolectomy with ileal pouch 
anal anastomosis (RPC/IPAA) and mucosectomy. One 
suspicious transmural lesion was marked with a stitch 
for more detailed examination (Figure 1B). Pathology 
of  the colon specimen confirmed the diagnosis of  FAP. 
Colonic polyps were tubular adenomas with low grade 
dysplasia. Part of  the rectum marked with the stitch was 
adenocarcinoma (Dukes C stage). 5-FU/leucovorin based 
chemotherapy was initiated after 3 wk because there were 
no postoperative complications. On discharge, it was 
recommended that all first-degree family members should 
be evaluated for FAP.

DISCUSSION
GS is considered a variant of  FAP, in which certain 
extracolonic manifestations (e.g., osteomas and fibromas) 
develop. GS is caused by truncating mutations in a portion 
of  the APC gene (codons 1403 and 1578) that differs from 
classic FAP (codons 169-1600), attenuated FAP (amino 
terminal to codon 157), and congenital hypertrophy of  
the retinal pigmented epithelium (codons 463-1387)[13]. 
Nonetheless, there is evidence that even patients with 
identical mutations may have different phenotypic 
expressions for reasons that are not clear[13]. The majority 
of  individuals have a family history of  this pathology, 
but 25% of  patients can present with a new dominant 
mutation (de novo mutation) and be the first member of  the 
family affected[14]. These patients are generally not under 
medical survaillance before they have bowel symptoms, 
and 67% of  them wil l have developed colorectal 

cancer[15]. In 100% of  all untreated patients, cancer of  
the large intestine develops before the age of  40. Hence, 
prophylactic colectomy is indicated[16,17], although desmoid 
tumors of  the mesenteric and abdominal wall may develop 
after surgery[18].

The frequency of  osteomas noticeable by sight or 
palpation after clinical examination are found in 21%-24% 
of  polyposis patients from families with GS[19,20]. The 
majority of  osteomas remain occult; the incidence in the 
general population is 0.014%-0.43%. The incidence is 
higher in female patients, predominantly in the 2nd and 
3rd decades of  life and is rare in puberty[21,22]. Cranial vault 
osteomas are less frequent than skull base osteomas and 
can be either enostotic (inner table) or exostotic (outer 
table)[23,24]. Mandibular osteomas are the commonest and 
largest[25-27]. The CT is the best imaging technique for the 
diagnosis of  an osteoma. Histologically, the osteomas are 
normally formed by trabeculas of  bone laminated with 
fibroadipose tissue. In the case of  enostosis, these consist 
of  compact islets of  mature laminated bone[28]. Osteomas 
in the facial bones and cranium are common in patients 
affected by GS in contrast to the general population. 
Osteomas often precede the diagnosis of  FAP, the fact 
that is important for early detection of  these patients[27].

Genet ic test ing is the most eff ic ient mode of  
identifying gene carriers in a FAP relative. In cases where 
the exact sequence of  a mutation is known in one family 
member, direct sequencing directed at the region of  the 
APC gene thought to be affected has been shown to 
be 90% cost effective and accurate[29]. Linkage analysis 
to markers on chromosome 5q, protein truncation 
testing, direct sequencing, conformation-sensitive gel 
electrophoresis, and single-strand, conformation-sensitive 
gel electrophoresis all have accuracies 70%-90%[30]. Splice 
site defects or gross genomic alterations may have been 
underestimated by the older testing methods and require 
cDNA screening and gene rearrangement testing[31]. 
Genetic risk assessment should precede the initiation of  
regular endoscopic screening[32]. Screening colonoscopy 
should begin at age 10-12 years for patients who are 
known to have APC mutations[33].

Congenital hypertrophy of  the retinal pigment 
epithelium (CHRPE) refers to the presence of  characteristic 
pigmented fundus lesions that occur in 70%-80% of  
patients with FAP[9]. These ophthalmic manifestations are 
usually present at birth, largely preceding the development 

Figure 1  A: Cranial CT with iv. contrast showing ost�o�a o�� th� l���t t���oroocci�ital r�gion��ost�o�a o�� th� l���t t���oroocci�ital r�gion���� B:: �roctocol�cto��� s��ci��n showing ��lti�l� �ol���s �r��o�inantl�� in sig��roctocol�cto��� s��ci��n showing ��lti�l� �ol���s �r��o�inantl�� in sig�
�oi� colon an� r�ct��. Arrow shows th� sit� o�� r�ctal carcino�a.. 
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of  intestinal polyposis, and are asymptomatic with no 
malignant potential. They are specific to FAP, as opposed 
to other hereditary or sporadic colonic cancers[34]. The 
diagnostic criteria with the highest specificity/sensitivity 
for CHRPE include the detection of  four small pigmented 
lesions, or two lesions of  which one is large (> 25% of  disc 
surface), using bilateral lens fundoscopic examination[35]. 
The presence of  multiple bilateral lesions appears to be a 
highly specific marker for FAP (95%-100% specificity)[36]. 
This makes ophthalmological examination an attractive 
noninvasive and early diagnostic test for at-risk family 
members, aside from genetic testing.

In conclusion, we presented a case of  GS with a 
typical clinical presentation, unfortunately unrecognized 
in the early stage. Cranial vault osteoma preceded 
signif icant gastrointest inal manifestat ions for 10 
years. Successful RPC/IPAA was made with excellent 
immediate postoperative results with early institution of  
chemotherapy. According to the oncologic principles, 
the RPC/IPAA should not be performed in cases of  
histologically confirmed carcinoma because postoperative 
complications associated with IPAA would lead to 
significant delay in institution of  chemotherapy. Seventy-
six to 93% of  patients with FAP having no clinical signs 
of  Gardner’s syndrome have osteomas[37,38]. The rarity of  
the osteomas, their presentation at the same age as FAP 
and their often earlier presentation than gastrointestinal 
symptomatology in patients with Gardner’s syndrome 
should lead to adoption of  the rule that all diagnosed 
cranial osteomas should be followed by ophthalmic and/or  
genetic testing for FAP followed by colonoscopy if  
the results are positive. With the confirmed diagnosis 
of  FAP or Gardner’s syndrome, endoscopic evaluation 
should include stomach, duodenum and small bowel to 
prevent the development of  adeno-carcinoma sequence 
in these regions. Biopsies of  abnormal plaques of  tissue 
or random biopsies of  duodenal mucosa in patients 
with macroscopically normal appearances should be 
taken to allow the Spigelman stage to be determined, 
and the findings at each endoscopy used to stratify the 
patients’ risk, and determine the surveillance interval and 
management[39,40]. The vast majority of  gastric polyps are 
fundic gland polyps which are hamartomas that harbor 
little if  any malignant potential. At present there are 
insufficient data to recommend that management decisions 
regarding upper gastrointestinal neoplasia in FAP guided 
by mutation status. Proposed algorithms for screening 
probands and unaffected first-degree relatives with FAP 
are made by Galiatsatos et al[41]. Although heightened 
awareness, endoscopic surveillance, and the establishment 
of  polyposis registries have successfully decreased the 
incidence and mortality from colorectal carcinoma, the 
challenge now lies in determining the optimal screening 
and therapeutic modalities for associated extracolonic 
malignancies that are consequently becoming more 
prominent. After prophylactic colectomy, FAP patients may 
still die from rectal cancer (if  an ileorectal anastomosis was 
performed or cancer occurs in the rectal cuff  remnants), 
from desmoid tumors, duodenal cancers, or from other 
uncommon complications[42,43]. These patients require life-

long observation, medical (including nutrition and vitamin 
supplements) and emotional support.
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