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Abstract 

Objective: This	study	evaluated	natural	bone	healing	after	cystectomy	without	the	aid	of	
a	bone	graft	using	clinical	examination	and	panoramic	radiographs. Materials and Meth-
ods: We	recruited	ten	individuals	who	presented	with	cysts	in	their	jaws.	Eight	females	
and	two	males,	mean	age	38	years	old.	All	patients	were	treated	by	conventional	enucle-
ation	technique	without	bone	graft	under	local	or	general	anaesthesia. Results: After	six	
months,	nine	cases	showed	50-70%	spontaneous	bone	healing	for	cyst	cavity	size	while	
one	case	showed	20%	bone	healing	with	parts	of	radiolucency	less	than	half	of	the	bony	
defect. Conclusion: Enucleation	of	bone	cysts	without	bone	grafts	remains	the	efIicient	
tool	in	the	treatment	of	jaw	cysts.	Bone	regeneration	occurs	in	most	cases.	The	postop-
erative	complications	are	rare	and	temporary. 
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Introduc)on 
A cyst can be defined as a pathological cavity 
lined by epithelium and outer connecMve Ms-
sue. The content of the cyst may be fluid, gas 
or semisolid material other than pus [1]. Cyst 
expansion occurs by the hydrostaMc pressure 
of the fluid. Jaw cysts can be classified into 
odontogenic and developmental types. Most 
cysts occur in the maxilla or mandible due to 
prevalence of rest epithelial remnants [2,3]. 

Most jaw cysts are asymptomaMc and radiolu-
cent radiographically. Several treatment op-
Mons exist depending on the type, size, locali-
zaMon and recurrence potenMal of the cyst. The 
methods of treatment of jaw cysts includes [4-
6]: 

1. Decompression of cyst. 
2. EnucleaMon of the cyst lining completely 
with primary closure of the incision. 

3. Complete enucleaMon of the cyst and leave 
the wound open to heal secondarily. 
4. MarsupializaMon. 
5.  Make a small window in the cyst lining with 
the involvement of the cyst plug to maintain 
the opening. 
6. Perform cyst enucleaMon together with ex-
posure of antrum and nasal antrostomy. 
7. Use an extraoral approach for enucleaMon 
and wound closure. 
8. leave the cyst without any intervenMon. 
9. MarsupializaMon followed by enucleaMon. 
10. Use adjuvant therapy such as Carnoy’s so-
luMon. 
11. New techniques have been introduced 
such as the use of an endoscope or microscope 
in enucleaMon and the injecMon of impression 
material inside the cyst before enucleaMon [7]. 

EnucleaMon is the ideal treatment for cysts, as-
sociated Rad with the lowest recurrence rate 
[8]. The healing of bone aber cystectomy de-
pends on the extent of Mssue damage, pres-
ence of periosteum, size of cyst and age of the 
paMent. The cysts can be classified radiograph-
ically in the follow-up period as in Table 1 
[9,10]. 

The objecMve of this study was to record the 
percentage of new bone formaMon aber enu-
cleaMon with primary closure of bone cysts and 
evaluate any postoperaMve complicaMons. 
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Table 1. Radiographic classificaFon of cysts. 
	
Pa)ents and Methods 
Between March 2017 and June 2022, ten pa-
Ments presented with jaw cysts were included 
in this study (Table 1). Eight females and two 
males, mean age of 38 years old. All paMents 
were treated by enucleaMon in a clinic or De-
partment of Oral and Maxillofacial Surgery at 
AL-Ramadi Teaching Hospital, Al-Anbar, 
Ramadi. Seven cases were in the mandible 
while three cases were in the maxilla. The fol-
lowing parameters were recorded: paMent age, 
sex, cyst locaMon, duraMon and clinical features 
at presentaMon, laboratory tests (bleeding pro-
file and viral screen), imaging (periapical, pan-
oramic radiograph), the surgical treatment and 
complicaMons. The most common clinical fea-
ture is painless swelling. The swelling grew 
slowly unMl it became noMceable, with a his-
tory of swelling lasMng four months on aver-
age. A preoperaMve radiograph was taken. Fine 
needle aspiraMon cytology was conducted in 
ten cases to exclude vascular lesions. The heal-
ing percentage on the radiograph is the per-
centage of new bone formaMon density rela-
Mve to cyst cavity size.	
Decompression of large cyst to ensure com-
plete removal of cyst wall. The cysMc cavity was 
curehed, and in cases of a keratocyst an enu-
cleaMon with carnoy soluMon was done to pre-
vent the recurrence. The affected tooth was 
extracted with the preservaMon of vital struc-
tures such as the inferior alveolar nerve. Pri-
mary wound closure was performed. Evalua-
Mon of complicaMons was recorded during the 

follow-up periods one week, one month, and 
six months. 

Pa-
$ent 

Age Sex Clas-
sifica-
$on 
of 
cyst 

Type 
of 
jaw 

treat-
ment 

Re-
cur-
rence 

1# 33 f Den-
*ger-
ous 

Man-
dible 

Enu-
clea-
*on 

no 

2# 28 f Radic-
ular 

Man-
dible 

Enu-
clea-
*on 

no 

3# 45 m Kera-
tocyst 

Max-
illa 

Enu-
clea-
*on 

no 

4# 35 f Glan-
dular 

Max-
illa 

Enu-
clea-
*on 

no 

5# 44 m Radic-
ular 

Man-
dible 

Enu-
clea-
*on 

no 

6# 35 m Radic-
ular 

Man-
dible 

Enu-
clea-
*on 

no 

7# 40 m Radic-
ular 

Man-
dible 

Enu-
clea-
*on 

no 

8# 26 f Den-
*ger-
ous 

Man-
dible 

enu-
clea-
*on 

no 

9# 33 m Radic-
ular 

Max-
illa 

Enu-
clea-
*on 

no 

10# 32 f Radic-
ular 

Man-
dible 

Enu-
clea-
*on 

no 

Table 1. PaMents included in this study. 
	
Results 
All cases were healed by primary intenMon; 
wound dehiscence was observed in one pa-
Ment. All wounds showed no evidence of acute 
infecMon. A single case had nerve paresthesia 
which improved aber 1 month. Panoramic ra-
diographs were evaluated for all cases. The 
postoperaMve computerized evaluaMon of the 
radiographs revealed an increase in bone den-
sity and high healing percentage in the imme-
diate postoperaMve period and aber six 
months (Table 2). 
 

Type CASES Healing % 
I 9 50-70% 
II 1 20% 
III 0 0 
IV 0 0 

Table 2. Radiographical types of cysts in the fol-
low-up period. 
	
Discussion 
In this study most cases occurred in the mandi-
ble, periapical cyst mostly involved the anterior 
maxilla while other odontogenic and develop-
mental cysts mostly involve the mandible. Jaw 
cyst enucleaMon was performed without the 
use of grab material and ensure complete re-
moval of the cyst lining. The cysMc cavity 
should be less than four cm in greatest 

dimension to ensure spontaneous bone ossifi-
caMon [11-13]. Nyimi et al. reported that resid-
ual cysMc caviMes less than 4 cm can be ossified 
completely within 24 months post-enucleaMon 
[11]. Regarding bone healing percentage, this 
study reports 50-70% healing aber six months. 
Previous work [14] determined that the overall 
rate of natural bone regeneraMon was 88.5% at 
least six months aber the removal of the cyst 
without the use of bone grabs. Furthermore, 
they found that the kind of cyst did not have an 
impact on the rate of healing. Other studies re-
ported that sufficient spontaneous bone heal-
ing occurs aber enucleaMon even in large cysts 
[15-18]. Age is important as spontaneous bone 
regeneraMon is beher in younger people up to 
30-33 years old [19]. Spontaneous bone ossifi-
caMon is impaired in elderly paMents as well as 
in circular defects, and bicorMcal or anterior 
maxilla defects [20]. One of the consideraMons 
is that the surgeon should keep the periosteum 
and bone walls intact even if they are thin lay-
ers because they regard sources for osteogen-
esis [21]. The surgical approach should be 
made high in the buccal vesMbule to preserve 
bone walls around the cysMc cavity because the 
surgical approach through the alveolar crest 
will interrupt the blood supply of periosteum 
and the impair the height of the alveolar ridge 
[22].  The most criMcal point for regular osteo-
genesis is the preservaMon of the periosteum 
and bone walls [23,24].  Considering bone ossi-
ficaMon, previous work [25] showed that com-
plete jaw regeneraMon occurs aber one-year 
post-enucleaMon and up to four cm defects. 
Hence, almost larger defects complete bone 
healing can be expected aber two years. There 
were few postoperaMve complicaMons. Recur-
rence was not observed in all cases which is 
lower than that in the literature [11-25]. 
 
Conclusion 
EnucleaMon of bone cysts without bone grabs 
remains an efficient tool in the treatment of 
jaw cysts. Bone regeneraMon occurs in most 
cases and fills up to 50-70% of defect size aber 
six months if the periosteum and walls are 
saved for osteogenesis. PostoperaMve compli-
caMons were few and temporary with no recur-
rence. 

 
Ethical approval 
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Medical Ethics Commission of the Ministry of 
Health of Iraq. All parMcipants provided wrihen 
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diolucency. 
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