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ABSTRACT

Case Report

Multiple Keratocyst Glimpses Falx Cerebri and
Bifid Rib- A Case of Gorlin-Goltz Syndrome

Multiple Odontogenic keratocysts with multi-organ abnormalities are a feature of Gorlin-Goltz Syndrome (GGS) which is an
autosomal dominant inherited disorder. The most common oral manifestation of GGS is odontogenic keratocyst. Early diagnosis
of GGS without cutaneous manifestations is important as this syndrome has basal cell carcinoma as one of its major criteria.
This paper includes a case report of a 24-year-old female who reported with swelling and pus discharge in lower right posterior
region. The swelling was clinico-radiologically diagnosed as odontogenic keratocyst on a panoramic radiograph which revealed the
presence of multiple cystic lesions in symphysis, parasymphysis, and bilateral maxillary region. Postero-Anterior (PA) chest showed
bifid ribs and PA skull showed calcification of falxcerebri. Histopathological diagnosis confirmed the Odontogenic keratocyst.
Ultrasonography (USG) abdomen revealed a simple ovarian cyst on the right side. Clinical examination findings and radiological
imaging evaluation with histopathological examination of cystic lesion confirms Gorlin-Goltz. Surgical enucleation of the keratocyst,
peripheral ostectomy followed by bone graft substitute, and primary closure under General Anaesthesia (GA) were done in the
Department of Oral and Maxillofacial Surgery. Follow-up healing was uneventful after one month.

CASE REPORT

A 24-year-old female reported with a chief complaint of painful
intraoral swelling in the lower right back region of jaw, difficulty
in mastication, and gingival pus discharge since one month.
The pain was dull aching, intermittent, and localised to the lower
right mandibular premolar and molar region. Family history was
not significant. There was no evident swelling on the extraoral
examination. Temporomandibular Joint (TMJ) examination revealed a
deviation of mandible to the left side. The right submandibular lymph
node was enlarged about 1x1 c¢m in size, firm, mobile, and tender.

Intraoral examination revealed a lingual shift of tooth number 44 due
to lingual gingival swelling with pus discharge. On palpation, diffused
bony hard swelling in the lower labial sulcus of 46 regions which
was extended from mesial of 46 to distal of 32. There was a slight
expansion of the buccal cortical plate. Gingivobuccal sulcus was
obliterated in 46 and 47 region and no lingual sulcus involvement
[Table/Fig-1]. Clinically, 18, 24, 25, 28, 38 and 48 were non-
erupted with over-retained 64 and 65. Considering minimum buccal
expansion clinical provisional diagnosis of Odontogenic Keratocyst
was given. OPG was advised which revealed well-corticated three
radiolucent lesions with 38 and 48 involving ascending ramus and
symphysis and Parasymphysis on the right side. A radiolucent lesion
in symphysis, Parasymphysis and 48 regions showed scalloping with
the involvement of ramus up to a coronoid notch and imperceptibly
merging cortication laterally at 33 regions. A Radiolucent lesion with
38 was mimicking like a circumferential periapical cyst. Maxillary
bilateral third molars were displaced and occupied the horizontal
position with the involvement of the postero-lateral wall of maxillary
sinuses [Table/Fig-2]. As there were the presence of multiple
lesions, Postero-Anterior (PA) chest and Antero-Posterior (AP) skull
radiographs, Computed Tomography (CT) and Ultrasonography
(USG) abdomen were advised. Clinical examination revealed palmer
pits [Table/Fig-3]. AP skull showed calcification of falx cerebri and
PA chest showed bifid rib with 4™ rib [Table/Fig-4]. CT evaluation
revealed bony expansile unilocular cystic lesions of variable sizes.
There was a presence of cortical thinning in symphysis mentis and
right side body of the mandible and bilateral rami of the mandible,
postero-lateral wall of the maxillary sinus, and also in the alveolar
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process of the maxilla. Third molars were impacted bilaterally [Table/
Fig-5a-c]. There was a presence of thin calcification along the
falx cerebri [Table/Fig-5d]. The patient came with reports of USG
abdomen which was done at a private clinic revealed left ovarian
simple cyst of size 5.3x4.3 cm. These radiological features of
Multiple Keratocyst with Bifid rib, palmer pits, calcification of falx
cerebri, and simple ovarian cyst favours GGS.

S

[Table/Fig-1]: Swelling in lower labial sulcus from distal of 32 to mesial of 46 with
slight expansion of buccal cortical plate and lingual gingival swelling, lingual shift of
44 is also present.

To confirm the diagnosis biopsy was performed under local
anaesthesia and patient consent was taken. Hematoxylin and
Eosin (H&E) stained histopathological evaluation showed a cystic
space lined by non-keratinised stratified squamous epithelium and
surrounding connective tissue capsule [Table/Fig-6a]. The epithelium
appeared corrugated and 2-4 cells layer thick. The basal epithelial
layer was made up of palisaded tall columnar epithelial cells with
hyperchromatic nuclei and the detachment of epithelium from
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[Table/Fig-2]: Orthopantomogram (OPG) shows well corticated three radiolucent
lesions in 38, 32 to 44 & 48 region involving ascending ramus, symphysis and
Parasymphysis on right side. Bilaterally Maxillary third molars are impacted.

[Table/Fig-5]: a), b) Computed Tomography (CT) shows multiple bony expansile
unilocular cystic lesions of variable sizes with cortical thinning in symphysis mentis
and right side body of mandible and bilateral rami of mandible; c) Posterolateral wall
of maxillary sinus and also in alveolar process of maxilla with impacted third molar
bilaterally; d) Calcification along the falx cerebri.

inflammatory cell infiltrates, chiefly lymphocytes were present

and indicative of Odontogenic Keratocyst [Table/Fig-6¢]. Clinical,
[Table/Fig-3]: Palmer pits. radiological and histopathological diagnosis confirmed keratocyst
with GGS. Cystic enucleation followed by peripheral ostectomy
was done and on follow-up healing was uneventful after one month
[Table/Fig-7]. The Patient was advised to visit the gynaecologist for
the treatment of a simple ovarian cyst and referred to a physician for
intracranial calcification of falx cerebri.

[Table/Fig-6]: a) H&E stained lesional tissue showing keratinised stratified
squamous epithelium (X100); b) H&E stained tissue showing corrugated epithelium
(arrow mark) (X40); c) H&E stained tissue showing proliferative epithelium,
underlying connective tissue showing moderate inflammatory cell infiltrate (X100);
d) H&E stained tissue showing odontogenic epithelium showing tall columnar cell
tombstone pattern (X400).

[Table/Fig-4]: PA chest showing bifid rib with 41" rib. DISCUSSION

The autosomal dominant syndrome called GGS also referred to
connective tissue was seen. H&E stained tissue showed corrugated  as basal cell nevus syndrome [1]; or nevoid basal cell carcinoma
epithelium [Table/Fig-6b]. The epithelium and border of connective  syndrome or gorlin syndrome [2,3] with the tendency to raise
tissue were flat and rete ridge formation was un-noticeable. Mild  neoplasms and developmental anomalies [4]. Aberrations in the long
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[Table/Fig-7]: Postoperative follow-up radiograph showing the formation of bone
at the peripheries of the cystic cavity.

arm of chromosome 9 (g22.3g31) are recognised pathogenesis of
GGS [5]. Jarish and White were the first to describe this syndrome, in
1894 [6]. In 1953, Gross presented a case with GGS [7]. Gorlin and
Goltzin 1950 were recognised with the triad of multiple epitheliomas,
odontogenic keratocyst, and bifurcated ribs [8]. Rayner CR et al.,
modified the criteria for diagnosis and states that keratocysts had
to appear in combination with calcification in the flax cerebri or pits
on palmar and plantar [9]. In the general population, 1 in 50,000
to 150,000 is found with GGS [10] with no gender predilection.
The clinical features appear in the age between the first to the third
decade of life. According to literature, a clinical feature of GGS
have palmar/plantar pitting in 90% of cases, Multiple Odontogenic
keratocysts (75-100%), impacted teeth and ectopic teeth (3%), 37-
79% patients have calcification of falx, 3% in tentorium cerebellum.
Connected sella turcica present in 21% patients, calcified ovarian
cysts (3%), bifid ribs (26%) [11]. In some rare cases, the dentigerous
cyst is also accompanying with GGS [12]. Evans and colleagues
put in to view the diagnostic criteria for GGS. This criterion was
revised by Kimonis VE et al., According to them, the diagnosis of
GGS could be established following the presence of two major or
one major and two minor criteria [13] [Table/Fig-8]. The present
reported case of GGS fulfilled three major features of the GGS viz.,
odontogenic keratocyst in the jaw, calcified falx cerebri, bifid ribs,
palmer pits, and minor criteria of ovarian cyst favours GGS.

Major criteria

Minor criteria

Multiple BCC

Macrocephaly

Odontogenic keratocysts

Bridging of the sella turcica

Bifid ribs

Hypertelorism

Calcification of the falxcerebri | Ovarian fiboroma or cardiac fioroma Medulloblastoma

Palmar or plantar pits Cleft lip or palate

Positive family history of NBCC
[Table/Fig-8]: Criteria for diagnosis of GGS [12] (Kimonis VE et al. in 1997 [13]).

Flame-shaped lucencies

GGS: Gorlin-goltz syndrome; NBCC: Nevoid basal cell carcinoma; BCC: Basal cell carcinoma

Skeletal abnormalities involved short built, the fusion of two or more
digits, cleft hand, absence or underdevelopment of the digits, and
even lack of an extremity. The characteristic radiological alteration
osteopathia striata showing fine linear striation on the long bones
[14]. Based on histopathological studies, parakeratinisation,
intramural epithelial remnants, and satellite cysts were found to be
more frequent among the GGS than in solitary keratocysts [15].
Some investigation protocols must be followed when we suspect
for GGS such as history about any medical problem, Clinical
examinations for oral and skin lesions, Radiographs such as PA
Chest, OPG, and ovarian ultrasound should be done [16]. [Table/
Fig-9] shows published cases of GGS in the last 5 years [10,17-25].
Among the 10 cases studied from 2015 to 2019, 3 patients had
basal cell carcinoma, and only one case report mentioned about the
positive family history of basal cell carcinoma. All the patients out of
10 showed the presence of Odontogenic keratocyst. On through
clinical examination, palmar or plantar pits affect 4 patients, 6% of
patients with frontal bossing, 4% patients with hypertelorism. On
radiographic examination, 7 patients are present with calcification of
falx cerebri, 6 with bifid ribs, only 2 case reports out of 10 mentions
about bridging of sella turcica [10,17-25].

While considering the treatment of Odontogenic keratocyst
associated with GGS, complete removal of a bony wall, overlying
surface epithelium, and cystic lining if preferred to prevent
a recurrence. Sometimes keratocyst can be locally invasive
aggressive so early diagnosis and management is helpful for the
better outcome [18,26,27].

[Table/Fig-9]:

Published cases of GG syndrome in last 5 years [10,17-25].
BCC: Basal cell carcinoma; NBCC: Nevoid basal cell carcinoma

Major criteria Minor criteria
Ovarian
cyst or
Positive Bridging Cleft fibroma,
Author Odontogenic | Calcification Bifid family history | Palmer | Macrocephaly, of the lip or Cardiac
name Year BCC keratocyst of falx cerebri ribs of NBCC pits frontal bossing | sellaturcica | palate | Hypertelorism | fibromas
:ar;eg]h Met 2015 | Absent Present Absent Present | Not mentioned | Absent Absent Absent Absent Present Absent
;anﬁ(;r]] S, et 2016 | Absent Present Present Present | Not mentioned | Absent Absent Absent Absent Absent Absent
Soufizadeh
R and . 2016 | Present Present Present Absent | Not mentioned | Absent Present Absent Absent Absent Absent
Kazemian M
(18]
Arshad F [19] | 2016 | Absent Present Present Present | Not mentioned | Absent Absent Absent Absent Absent Absent
\'f'vgtn;ni\gam 2017 | Present Present Present Absent | Not mentioned | Present Present Absent Absent Present Absent
Sf:ﬂl([;;% B 2017 | Present Present Present Absent Present Absent Present Absent Absent Present Absent
Kumar N et
al., [22] 2017 | Absent Present Present Present Not present Present Present Present Absent Present Absent
Khodaverdi S .
etal., [23] 2018 | Absent Present Absent Absent | Not mentioned | Absent Present Absent Absent Absent Present
;ur[;:] NN et 2018 | Absent Present Absent Present | Not mentioned | Absent Absent Present Absent Absent Absent
Boos Lima
FBDJ et al., 2019 | Absent Present Present Present | Not mentioned | Present Present Absent Absent Absent Absent
(28]

GG: Gorlin-goltz;
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