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Case Report

IntroductIon

Odontogenic	keratocyst	(OKC)	is	an	odontogenic	lesion	derived	
from remnant of dental lamina, traumatic implantation, or down 
growth of the basal cell layer of the surface epithelium, reduced 
enamel epithelium of the dental follicle.[1,2]	OKC	has	clinical	and	
histopathology characteristic that is different from other cystic 
lesions because of its aggressive behavior and high recurrence 
rate.[1,3]	Philipsen	used	the	term	OKC	in	1956.[4] Pindborg and 
Hansen	first	described	OKC	characteristic	in	1963.[5]	In	1971,	
WHO	classified	OKC	 into	developmental	 odontogenic	 cyst	
groups.	In	2005,	World	Health	Organization	(WHO)	classified	
these	 lesions	 as	 keratocystic	 odontogenic	 tumors	 (KCOT)	
because	 of	 its	 neoplastic	 nature.	Recently,	 in	 2017,	WHO	
reclassified	KCOT	to	the	original	terminology	OKC.[6]

The	prevalence	of	OKC	was	 about	 11%	of	 all	mandibular	
cysts	and	it	had	predominance	in	male	(55.7%)	than	female.[7,8] 

OKC	occurred	mainly	 in	 the	 second	 and	 fourth	 decade	 of	
life and it was more common in mandible than that of in 
maxilla at an approximately 2:1 ratio.[7,9]	Clinically,	OKC	
did	not	show	a	specific	characteristic.	Some	studies	reported	
that	37.2%	of	patients	presented	with	symptoms	and	62.8%	
were asymptomatic.[10]	The	asymptomatic	OKC	was	usually	
found accidentally in routine radiography examination. 
Radiographically,	the	OKC	was	characterized	as	well‑defined,	
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uni‑locular or multi‑locular, radiolucent lesion with smooth 
and sclerotic margins.[11]

The	 treatment	choice	of	OKC	depended	on	 the	 lesion	size,	
location, continuity border of the mandible, and its relation 
to vital structure. General practitioners preferred doing 
enucleation if the lesion was close to the vital structure 
and the lining cyst could be easily separated from its bone 
attachment. They preferred doing marsupialization if the large 
cyst	involved	vital	structure	and	apices	of	many	adjacent	teeth.	
Marsupialization was performed to reduce the cyst size and 
preserved	the	adjacent	structures.[12‑14]

Radiography examination had an important role to make a 
diagnosis, treatment planning, and post‑treatment evaluation. 
We	usually	 use	 conventional	 radiography	 (i.e.,	 panoramic	
radiograph),	 Ct‑scan,	MRI,	 and	 cone‑beam	 computed	
tomography	 (CBCT)‑scan	 for	 radiography	 examination	
of	 a	 suspected	OKC	 lesion	 in	 the	mandible	 or	maxilla.[1,15] 
Panoramic	radiograph	was	the	most	frequently	used	to	examine	
jaw	lesion.	It	was	usually	adequate	for	initial	assessment	of	
the	OKC,	 treatment	 planning,	 and	widely	used	 to	 evaluate	
treatment progress.[15] Panoramic radiograph could be used to 
identify	 trabecular	bone	complexity	and	 local	bone	quality.	
Some	 research	 studies	 showed	 that	 fractal	 dimension	 (FD)	
analysis	was	an	assessment	method	that	reflected	trabecular	
bone micro‑architecture, and it was a noninvasive method to 
detect	and	quantify	changes	in	alveolar	process	bone	mineral	
content.[16,17]

Nowadays,	 cone	 beam	 computed	 tomography	 (CBCT)	 is	
a	medical	 imaging	 technique	 that	 is	 popular	 in	 treatment	
planning and diagnosing in oral and maxillofacial 
diseases.[15]	A	major	advantage	of	CBCT	that	has	been	reported	
is the three‑dimensional geometric accuracy compared with 
conventional	 radiographs.	Besides,	 the	 advantages	 of	 this	
technique	 are	 relatively	 high	 isotropic	 spatial	 resolution	 of	
osseous structures with a reduced radiation dose and low 
cost	compared	 to	conventional	computed	 tomography	(CT)	
scans.[15,18]

The aim of this case report is to	describe	a	case	of	OKC	and	
evaluation	 of	 treatment	 progress	 by	 using	FD	 analysis	 on	
panoramic	radiograph	and	CBCT.

case report

A 40‑year‑old female patient came with a chief complaint of 
slowly enlarged swelling on the left mandible for 10 years. 
Low‑grade	 pain	 occasionally	 happened	 to	 the	women	 and	
pus drained from marginal gingiva of left third molar tooth 
appeared. There was no numbness on the lower lip. Extraoral 
examination revealed a hard mass with diffuse border in 
the left mandible, extending to lingual border of mandible 
and nontender. Intraoral examination revealed a hard mass 
in the extending position from anterior to posterior region, 
in	 lingual	 region.	Left	 lower	 third	molar	 tooth	was	mobile	
and pus was coming out from marginal gingiva. Panoramic 

radiographs revealed multi‑locular radiolucency extending 
from anterior portion of the mandible body to ascending ramus. 
The	lesion	size	was	about	36.38	mm	×	110.67	mm.	The	lesion	
caused	depression	on	the	mandibular	canal,	first	molar	apical	
resorption and depletion of the mandibular inferior border. 
The radiograph showed an expansion mandibular body and 
mandibular ramus. Coronoid process, condyloid process, and 
inferior	border	of	mandible	were	intact,	as	shown	in	Figure	1.

We	 reconfirmed	OKC	based	 on	 biopsy	 of	 the	 lesion	 from	
extraction site of left lower third molar tooth. We did 
marsupialization from tooth extraction socket and let it open 
as a window to apply obturator. We used serial panoramic 
radiograph to evaluate treatment progress [Figures 2‑4] and 
fractal analysis was used to evaluate the osseous healing process 
in a serial panoramic radiograph. We obtained panoramic 
radiograph	by	using	a	panoramic	X‑ray	unit	Villa	Rotograph	
Evo	at	70	Kvp,	12	mA.	All	procedures	for	calculation	of	the	
FD	were	performed	by	using	Image	J	software.	We	selected	
ROI	as	60	×	60	pixel‑sized	squares	located	between	canine	
and	first	premolar	teeth,	and	mandibular	ramus	of	the	right‑left	
mandibular segment. We chose the ROI location based on 
the theory that the new bone formation was started in the 
cyst periphery.[19]	Assessment	of	FD	in	the	right	side	was	to	
describe	normal	FD	value	of	 the	mandibular.	The	 result	of	
FD	measurement	 showed	 that	 there	was	 an	 increasing	FD	
from 3 months after marsupialization until 11 months after 
marsupialization and it means that there was an osseous 
healing process [Table	1].	The	FD	values	 in	11‑month	post	
marsupialization	were	close	to	the	normal	FD	values	on	the	
right side.

One	year	after	marsupialization,	the	researcher	did	CBCT	to	
evaluate	bone	regeneration	and	density.	CBCT	images	with	
6	×	8	cm	dimension	of	Field	of	View	(FOV)	were	acquired	

Figure 1: Preoperative panoramic radiograph

Table 1: Result of FD calculation

Right 
side

Preoperative 3 
months

8 
months

11 
months

FD	mandibular	
ramus

1.4616 1.2692 1.2017 1.2674 1.316

FD	P1	region 1.3292 1.2338 1.0610 1.2660 1.3023
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with Instrumentarium OP300 with exposure settings of 90 
kVp,	10	mA,	and	13.8	s.	CBCT	showed	irregular	shape	and	
size reduction of the radiolucency that extended from premolar 
region	 to	 the	 third	molar	 region.	CBCT	 result	 showed	 a	
ground‑glass appearance in cyst periphery. The dimension 
of the lesion was measured from largest diameter in sagittal, 
axial,	 and	 coronal	 planes.	Anteroposterior	 (sagittal	 planes),	
superoinferior	(coronal	planes),	and	buco‑lingual	(axial	planes)	
dimensions	 of	 the	 lesions	were	 54,20	×	 23,79	×	 7,90	mm	
as shown in Figure	5.	CBCT	also	 revealed	bone	 formation	
from	the	periphery	of	the	lesion.	Bone	profile	measurement	
was performed in the anterior site of the lesion, which bone 
formation	could	be	seen	clearly.	The	result	of	the	bone	profile	
measurement in sagittal plane was 631.3‑pixel values as shown 
in Figure 6. Cross‑sectional image analysis was also performed 
to see the bucco‑lingual bone formation of the lesion as shown 
in Figure	7.	The	average	of	bone	profile	measurement	in	axial	
plane	was	769.7	pixel	value	as	shown	in	Figure	8.	The	patient	
was suggested to returns periodically in order to follow‑up the 
treatment with clinical and radiographic examinations.

dIscussIon

OKC	was	 from	 the	 remnant	 of	 the	 dental	 lamina.	 Some	
research	studies	showed	that	OKC	was	caused	by	mutation	
of	 suppressor	 tumor	 gene	 such	 as	 p16	 (75%),	 p53	 (66%),	
PTCH	(60%),	and	MCC	(60%).[20]	OKC	developed	along	the	

cancellous bone. Hence, it caused minimal expansion on buccal 
cortical bone. This phenomenon was caused by intraluminal 
hyperosmolality, active epithelial proliferation, collagenolytic 
activity of the cyst wall, and synthesis of interleukin 1 and 6 
by keratinocytes.[21‑23]

Based	 on	 Jankowski	 and	 Sumer	 research,	KCOT	 clinical	
appearance showed differences among ethnic group. Swelling 
and	pain	happened	to	East	Asians	more	frequently	than	those	of	
other	races,	whereas	OKC	discovered	as	an	incidental	finding	
happened	more	frequently	to	Western	community.[24,25] In the 
present	case,	the	OKC	causes	an	unusual	clinical	sign	of	buccal	
cortical expansion in the lingual region despite its small size.

The treatment decisions were based on the age and health of 
the patients, lesion sizes, location of the lesion, involvement 
of the cortical bones, and the presence of important anatomical 
structures in close proximity to the lesion. Surgical treatment of 
OKC	was	resection,	curettage,	and	marsupialization	to	reduce	
the size of the lesion. General practitioners suggested that the 
patients do a follow‑up therapy once in 6 months to monitor 
the patients for any signs of recurrence which could develop 

Figure 2: 3‑month postoperative panoramic radiograph, showed 
increasing radiopacity within the lesion, especially in the ascending ramus

Figure 3: 8‑month postoperative panoramic radiograph, showed 
increasing radiopacity within the lesion

Figure 4: 11‑month postoperative panoramic radiograph
Figure 5: Measurement of the lesion size in (a) sagittal, (b) coronal, 
and (c) axial planes
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surrounding	vital	structure	(i.e.,	teeth,	mandibular	canal)	did	
not have destruction.[6,13,26]	When	OKC	was	open	and	connected	
to oral cavity, there were changes happened to wall cyst. Some 
research results showed that after marsupialization, the cyst 
wall became thicker, and we could do enucleation easily. 
Histologically, cyst walls were changed into normal oral 
mucous tissues.[27]

The	radiography	examination	is	important	to	determine	OKC	
diagnose, treatment planning, and evaluation post‑surgery. 
OKC	 is	 characteristic	 radiographic	 features	 such	 as	 a	
radiolucent lesion with corticated and scalloped border, 
minimal expansion, especially toward medial side, and growth 
along the internal aspect of the mandibular or maxilla bone. 
Usually,	the	lesion	causes	displacement	of	the	adjacent	teeth,	
resorption	 of	 the	 adjacent	 teeth	 roots,	 extrusion	of	 erupted	
teeth, and it has an association with the impacted teeth.[11] 
This radiograph characteristic was shown in this case. In the 
present case, the lesion causes malposition of 35 teeth, 36 
apical root resorption, but it does not have any relationship 
with impacted tooth.

Radiography modality that could be used to evaluate lesion 
was	 conventional	 radiography	 (i.e.,	 panoramic	 radiograph,	
periapical	radiograph)	and	3D	imaging	(i.e.,	CT	scan,	CBCT,	
and	MRI).	Panoramic	radiography	was	useful	imaging	method	
which is widely used in the practice of dentistry offering low 
cost and low dose of radiation. Radiographic examination was 
non‑surgery	examination	to	detect	ossification	post‑surgery.[28,29] 
Radiographically,	OKC	post‑surgery	ossification	showed	an	
increasing radiopacity of the lesion and there was a size 
reduction of the lesion. Our present case showed that there 
was an increasing radiopacity on panoramic radiograph of a 
3‑month post‑surgery until 11‑month post‑surgery.

Fractal	 analysis	was	 a	method	 to	 quantify	 a	 complex	bone	
structure based on variation pixel intensity an image. We 
use	FD	in	dentistry	to	evaluate	and	quantify	trabecular	bone	
changes, i.e., periapical lesion evaluation, periodontitis healing 
evaluation, post bone surgery evaluation, and systemic disease 
evaluation.	 FD	measurement	 described	 bone	 architecture	
change	 and	 bone	 density,	 and	 the	 big	 FD	value	 describes	
complex bone architecture with dense bone trabecular and a 
few porous.[30,31]

Some researchers suggested that panoramic radiographic 
images be useful to assess trabecular bone characteristics. Heo 
et al. stated that fractal analysis could be used as a reliable and 
effective	method	for	the	quantitative	evaluation	of	the	osseous	
healing process on the radiographs.[32‑35]	 FD	measurement,	
in	 this	 case,	 showed	 an	 increasing	 FD	 value	 in	 3‑month	
post‑surgery until 11‑month post‑surgery; it showed that there 
were	bone	architecture	changes	and	ossification	post‑surgery.

In	 addition	 to	 evaluate	 the	 efficiency	 of	marsupialization,	
we	 used	 3D‑CBCT.	CBCT	was	 a	 better	 imaging	modality	
which could be used for an assessment to evaluate cysts and 
benign tumors. It offered a real‑size data set with multi‑planar 
cross‑sectional and 3D reconstructions, which were based 

Figure 6: Sagittal view, bone formation analysis in the anterior site of 
the lesion

Figure 7: CBCT coronal view cross‑sectional images

Figure 8: Axial slice of the lesion 1 year after marsupialization

within	the	first	5	years	or	delayed	to	10	years.	Marsupialization	
was	a	surgical	technique	by	creating	a	window	in	cyst	wall	that	
was connected to the cyst and the oral cavity. Marsupialization 
treatment	of	OKC	remained	controversial;	some	researchers	
did	not	 recommend	marsupialization	as	an	OKC	treatment,	
because the recurrence was high. However, some researchers 
recommended	this	therapy	to	handle	big	size	OKC	because	
this	 technique	 could	 reduce	 the	 lesion	 size;	 therefore,	 the	
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on a single scan. We could investigate the internal structures 
of the pathologic lesions by using low‑radiation doses.[36] 
Multi‑planar	sections	(axial,	coronal,	and	sagittal	planes)	were	
required	when	cysts	and	tumors	were	 located	deeply	 in	 the	
tissues.	CBCT	was	also	helpful	 in	post‑surgical	 follow‑ups	
of lesions that may have high recurrences, because it offered 
accuracy in measurement, absence of image distortion, and 
accuracy the border of the lesion.[36,37]

We could see the bone regeneration post‑marsupialization 
on the cyst outline that showed volume partial reduction 
and mandibular canal recovery. The new bones formed in 
cyst periphery showed a ground‑glass appearance and radial 
bone spiculae.[19,29]	Based	on	the	previous	case	above,	CBCT	
was	used	 to	evaluate	OKC	one	year	after	marsupialization.	
CBCT	showed	a	ground‑glass	appearance	in	cyst	periphery,	
and it means that there was a new bone formation in cyst. 
Furthermore,	 CBCT	 showed	 reducing	 size	 of	 the	 lesion,	
after 1 year of post‑surgery with the lesion size as big as 
54.2	mm	×	23.79	mm	×	7.90	mm.	Because	 of	 our	CBCT	
machine	had	limited	FOV,	it	was	about	6	×	8	cm	dimension	
of	FOV,	we	could	not	measure	the	lesion	size	in	mandibular	
ramus.	Based	on	the	result	of	panoramic	radiograph	and	CBCT,	
we believed that marsupialization was an effective treatment 
method	for	the	large	OKC	lesion	and	the	OKC	that	involved	
vital	structure	(i.e.,	mandibular	canal).

conclusIon

Marsupialization	is	an	effective	treatment	for	the	large	OKC	
lesion, particularly for the lesion that involves the vital 
structure. Radiography examination has an important role to 
evaluate	the	treatment	progress	of	OKC.	In	our	present	case,	
panoramic	radiograph	by	using	FD	analysis	and	CBCT	is	a	
reliable	imaging	method	for	the	treatment	evaluation	of	OKC	
and	determination	of	ossification	as	well.
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