
Radiologic features of central giant cell granuloma of the jaws 

Israel  Kaffe,  DMD,  a Leon  Ardek ian  DDS,  b Sh lomo Taicher,  D M D ,  c 
Mark  M. Littner,  DMD,  d and A m o s  Buchner,  DMD,  MSD,  ~ Tel  A v i v  
and Tel  Hashomer ,  Israel  
THE MAURICE AND GABRIELA GOLDSCHLEGER SCHOOL OF DENTAL MEDICINE, TEL AVIV 
UNIVERSITY, AND SHEBA MEDICAL CENTER 

The radiologic features of central giant cell granuloma (CGCG) have not been clearly defined, and 
conflicting descriptions appear in the literature. This study analyzes the radiologic and clinical features of 80 cases of 
CGCG. In nearly 50% of the cases the lesion is located in the posterior area of the jaws, that is, the molar, ramus, and 
tuberosity, and not in the deciduous teeth-bearing area as was accepted in the past. Only 51% of CGCGs are 
multilocular, and the frequency of these lesions is significantly higher in the mandible than in the maxilla. The 
correlation between the lesion's size and its Iocularity is statistically significant, and larger lesions assume a multilocular 
appearance. Only 6% of the lesions crossed the midline of the jaws, a feature that was considered in the past as typical 
for CGCG. (Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1996;81:720-6) 

Central  g iant  cell  g ranu loma (CGCG)  is def ined  by 
the W o r l d  Heal th  Organiza t ion  1 as an in t raosseous  
les ion consis t ing  of  cel lular  f ibrous t issue that con- 
tains mul t ip le  foci  o f  hemorrhage ,  aggregat ions  o f  
mul t inuc lea ted  giant  cells,  and occas iona l ly  t rabecu-  
lae of  woven  bone. Aust in  et al. 2 report  that C G C G  
of  the j a w s  is a c o m m o n  lesion account ing  for 
approx ima te ly  7% of  all benign  tumors o f  the j aws ,  
whereas  other  invest igators  3, 4 c la im that this les ion is 
uncommon.  In the pas t  C G C G  was d iagnosed  as a gi- 
ant cell  tumor,  and it was wide ly  accepted that the le- 
sion is s imi lar  to the giant  cell  tumor  occurr ing in long 
bones.  5 In 1953 the term " g i a n t  cell  repara t ive  gran- 
u l o m a "  was in t roduced for j a w  lesions to dis t inguish 
them f rom the giant  cell  tumor  o f  long bones.  6 How-  
ever, because  the cl inical  behav ior  of  many  o f  these 
les ions  has been inconsis tent  with a repara t ive  pro-  
cess, the word  " r e p a r a t i v e "  was dele ted  f rom the 

aAssociate Professor in Oral Radiology, Section of Oral Pathology 
and Oral Medicine, The Manrice and Gabriela Goldschleger 
School of Dental Medicine. Tel Aviv University. 
bChief Resident, Department of Oral and Maxillofacial Surgery, 
Sheba Medical Center. 
cSenior Lecturer and Head, Section of Oral and Maxillofacial 
Surgery, The Maurice and Gabriela Goldschleger School of Den- 
tal Medicine, Tel-Aviv University, and Sheba Medical Center. 
dAssociate Professor in Oral Medicine, Section of Oral Pathology 
and Oral Medicine, The Maurice and Gabriela Goldschleger 
School of Dental Medicine, Tel-Aviv University. 
eProfessor and Head, Section of Oral Pathology and Oral Medi- 
cine, The Maurice and Gabriela Goldschleger School of Dental 
Medicine, Tel-Aviv University. 
Received for publication June 15, 1995; returned for revision July 
31, 1995; accepted for publication Oct. 30, 1995. 
Copyright �9 1996 by Mosby-Year Book, Inc. 
1079-2104/96/$5.00 + 0 7/16170660 

720 

name,  and today the te rm "cen t ra l  g iant  cell  granu- 
l o m a "  is c o m m o n l y  used. 6, 7 Al though  the his tologic  
features of  C G C G  have been  ex tens ive ly  dis- 
cussed,  7-11 its r ad io log ic  f e a t u r e s  h a v e  not been 
c lear ly  defined,  and confl ic t ing descr ip t ions  appear  in 
var ious  textbooks  and articles. 3, 4, 12-15 

The  purpose  o f  this  study is to presen t  the radio-  
logic  features of  18 new cases o f  C G C G  and to an- 
a lyze  the informat ion  in the l i terature concerning its 
rad io log ic  features to improve  our  knowledge  and di- 
agnost ic  abi l i ty  o f  this entity. 

MATERIAL A N D  M E T H O D S  
F r o m  the fi les o f  the oral pa tho logy  labora tory  at 

the School  o f  Denta l  Medic ine ,  Tel  A v i v  Universi ty,  
18 cases  o f  C G C G  were retr ieved.  In  addition, a 
search of  the Engl ish  language  l i terature was under-  
taken to obta in  adequate ly  documen ted  cases of  
C G C G  of  the jaws .  u-38 Four  lesions located in the 
sphenoid  sinus, e thmoid  sinus, nasal  cavi ty,  and tem- 
poral  bone  were  exc luded  f rom the study. 39, 4o 

The cri ter ia  for  accept ing cases f rom the l i terature 
were  an unequivoca l  h is topathologic  d iagnosis  o f  
CGCG,  informat ion regarding pa t i en t ' s  age and sex, 
and an acceptable  de ta i led  radiographic  picture or ra- 
d io log ic  descr ip t ion  in the article. The  search of  the 
l i terature resul ted in 62 acceptable  cases,  and when 
added  to the 18 new lesions,  a total  o f  80 cases were 
analyzed.  Al l  cases  were  evaluated  according  to the 
cl inical  and rad iographic  cri teria sugges ted  by  Whi te  41 
in the O R A D  compute r  sys tem (The Regents  o f  the 
Univers i ty  o f  Cal i fornia ,  Los Angeles ,  Calif.).  The 
pa t i en t ' s  age, sex, locat ion of  the lesion,  expans ion  
caused by  the lesion,  and its size in the greatest  d iam- 
eter were tabulated.  
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Table I. Clinical and radiologic features of the 18 new cases of central giant cell granuloma 

Case Age Size Border Radiopacity Tooth Root Tooth 
no. (yr) Sex Jaw Region (cm) Locularity definition displacement resorption association 

Clinical 
features 

l 2 F Mandible Premolar 6 Multilocular Poorly Radiolucent Yes N o Periapical Expansion 
defined 

2 8 F Mandible Premolar 3 Unilocular Well Radiolucent N o N o Crown Expansion 
defined 

3 7 F Mandible Canine and 6 Multilocular Poorly Radiolucent Yes N o Crown Expansion 
premolar defined 

4 13 F Maxilla Canine 3 Unilocular Diffused Mixed N o N o Crown Asymptomatic 
5 13 F Maxilla Premolar 3 Unilocular Poorly Radiolucent N o Yes Root Expansion 

defined 
6 15 M Mandible Premolar 10 Multilocular Well Radiolucent Yes Yes Periapical Expansion 

defined 
7 18 F Mandible Molar 6 Multilocular Well Radiolucent N o N o Root Expansion 

defined 
8 18 F Mandible Premolar 10 Multilocular Well Radiolucent Yes N o Root Expansion 

and molar defined 
9 18 F Maxilla Premolar 8 Unilocular Diffused Radiolucent N o N o Periapical Expansion 

10 24 F Mandible Molar 10 Multilocular Poorly Radiolucent N o Yes Root Expansion 
defined 

11 25 M Mandible Molar 10 Unilocular Poorly Radiolucent N o Yes Root Expansion 
defined 

12 42 M Maxilla Premolar 3 Unilocular Well Radiolucent N o Yes Periapical Expansion 
defined 

13 44 M Mandible Premolar 8 Unilocular Well Radiolucent N o N o Periapical Expansion 
defined 

14 53 F Mandible Premolar 5 Unilocular Poorly Radiolucent N o N o Periapical Expansion 
defined 

15 60 F Mandible Canine 3 Unilocular Well Radiolucent N o N o Edentulous Asymptomatic 
defined 

16 63 F Mandible Premolar 6 Multilocular Diffused Radiolucent N o N o Periapical Expansion 
17 65 F Maxilla Premolar 3 Unilocular Diffused Radiolucent N o N o Edentulous Expansion 
18 70 F Mandible Premolar 8 Not Poorly Radiolucent N o N o Edentulous Expansion 

loculated defined 

F, Female; M, male. 

Radiographs and radiologic descriptions were stud- 
ied for the features of border definition, radiopacity, 
locularity, root resorption, tooth displacement, and 
tooth association. All radiographic images were 
evaluated by two investigators (L. A. and M. M. L.). 
Before the assessments were done, the observers had 
a joint discussion about how to define the evaluated 
features. In cases of disagreement a third investigator 
(I. K.) was consulted, and the criteria were recorded 
by majority decision. 

The clinical and radiologic information was tabu- 
lated, and statistical analysis was performed with 
analysis of variance (ANOVA), chi squared, analysis 
and Student t tests. 

RESULTS 
The clinical and radiologic features of the 18 new 

cases are depicted in Table I and Figs. 1 through 5. 
From the 18 new patients 11 (61%) had CGCG be- 
fore the age of 30 years and 7 (39%) after the age of 
40 years. As to sex distribution in the 18 patients, 14 

were female. CGCG was located in the mandible in 
13 (72%) cases and in the maxilla in five (28%) cases. 
In seven (39%) cases well-defined borders were seen, 
in seven (39%) poorly defined borders were seen, and 
in four (22%) diffused borders were seen. In seven 
(39%) cases the lesion was multilocular, in 10 (56%) 
it was unilocular, and in one (5%) it was not loculated. 
All multilocular lesions were larger than 5 cm in their 
greatest diameter. 

A detailed analysis of the 80 cases (18 new and 62 
from the literature) was performed. The age and sex 
distribution of these analyzed lesions is demonstrated 
in Table II. The age of patients at time of initial pre- 
sentation ranged from 2 to 84 years with a mean age 
of 29.8 years and a median age of 15 years. The di- 
agnosis was made in most of the patients (60%) be- 
fore the age of 30 years. In the 80 evaluated cases 
there was only a slight tendency of the lesion appear- 
ing in the female patients (51 cases, 64%). The dis- 
tribution of CGCG in the mandible and maxilla is 
shown in Table III. In 53 (66%) patients lesions were 
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Fig. 1. Panoramic radiograph showing nonloculated ra- 
diolucent lesion with poorly defined borders extending 
from fight to left premolar region of edentulous mandible 
of a 70-year-old woman. 

Fig. 3. Unilocular radiolucent lesion with well-defined 
borders in area of missing first molar. Lesion caused tooth 
displacement, and mandibular canal is inferiorly depressed. 

Fig. 2. Multilocular radiolucent lesion with well-defined 
borders in premolar and molar area of mandible. Lesion 
caused root resorption of first premolar and second molar 
and displacement of second molar and of mandibular ca- 
nal. 

Fig. 4. Portion of panoramic radiograph demonstrating 
unilocular radiolucent lesion with well-defined borders in 
premolar region of mandible. Lesion extends from lateral 
right incisor to first molar. Inferior border of mandible is 
resorbed but not perforated. 

loca ted  in the mandible ,  and in 27 (34%) pat ients  they 
were  located in the maxi l la .  

The rad io logic  features of  C G C G  are demons t ra ted  
in Table  IV. The  borders  o f  the lesion were  wel l  de-  
f ined in 45 (56%) cases,  poor ly  def ined in 24 (30%) 
cases,  and di f fused in 11 (14%) cases. In 41 (51%) 
cases  the les ion had a mul t i locu la r  appearance,  in 35 
(44%) it was uni locular ,  and in four  (5%) it was not 
loculated.  In the mand ib le  68% of  the lesions were  
mul t i locular  compared  with  32% in the maxi l la .  

Les ions  were  def ined as rad io lucent  in 70 (87.5%) 
cases,  as rad iopaque  in two (2.5%), and as m i x e d  ra- 
d io lucent / rad iopaque  in e ight  (10%). 

Table  V demonst ra tes  the corre la t ion between loc- 
ular i ty  o f  the lesion,  its size, and its location.  Mos t  of  
the uni locular  les ions  were  less than 6 c m  (mean size 
4 cm), whereas  most  mul t i locular  lesions were larger  
than 5 c m  (mean size 7.4 cm). Only  one mul t i locular  
les ion was smal ler  than 5 cm. 

Expans ion  was obse rved  in 62 (75%) cases. In 16 
(20%) cases no expans ion  or any other  symptoms  
were  seen, and in four  cases no expans ion  was seen, 
but  patients repor ted  pain. In 10 (12%) cases the le- 
sion caused root  resorpt ion  of  the adjacent  tooth. 
Tooth  d i sp lacement  was observed  in 34 (42%) cases. 

C G C G  was assoc ia ted  with a c rown o f  an unerupted 



ORAL SURGERY ORAL MEDICINE ORAL PATHOLOGY Kaffe et al. 723 
Volume 81, Number 6 

l a n e  II. A g e  and sex dis t r ibut ion o f  the 80 lesions 

Age group 

No. of cases 

Male i Female Toml(%) 

0-10 6 14 20(25.0) 
11-20 11 8 19 (23.8) 
21-30 2 7 9 (11.3) 
31-40 2 7 9 (11.3) 
41-50 3 2 5 (6.3) 
51-60 2 4 6 (7.5) 
61-70 2 7 9 (11.3) 
>71 1 2 3 (3.8) 

Total 29 51 80 (100) 
Age range (yr) 5-84 2-76 2-84 
Mean age (yr) 16.9 27.8 29.8 
Median age (yr) 16 19 15 

Table III. Dis t r ibut ion  o f  80 cases  o f  C G C G  in the 
mand ib le  and max i l l a  

Mandible Maxilla Total 
Location (%) (%) (%) 

Incisor and canine 8 (15.1) 5 (18.5) 13 (16.3) 
Premolar 20 (37.7) 10 (37.0) 30 (37.5) 
Molar 18 (33.9) 9 (32.1) 27 (33.8) 
Ramus and condyle 7 (13.2) - -  7 (8.8) 
Maxillary sinus 3 (11.1) 3 (3.8) 

Total 53 (100) 27 (100) 80 (100) 

tooth in 17 (21%) cases.  In  13 (16%) cases  it resem- 
b led  a pa thologic  condi t ion  resul t ing f rom involve-  
ment  of  the root  or  per iodonta l  l igament  and was de- 
f ined  as a roo t -assoc ia ted  lesion.  In 18 (22%) cases 
the C G C G  resembled  a per iap ica l  les ion and was cat- 
egor ized  as an apex-assoc ia ted  lesion.  The les ion was 
in terpreted as being loca ted  in the in ter radicular  bone  
or  main ly  occupy ing  the basa l  bone  in 24 (30%) cases 
and was therefore  def ined  as not  tooth-associa ted.  In 
10 (12%) cases the les ion deve loped  in an edentulous  
area; thus tooth associa t ion  was not  de te rmined  in 
these  cases. 

DISCUSSION 
Numer ic  data  regard ing  c l in ical  features,  locat ion,  

and rad io log ic  features o f  j a w  lesions are essent ia l  for 
correct  d iagnosis ,  t rea tment  planning,  and deve lop-  
ment  o f  compute r -based  diagnost ic  systems.  The lit- 
erature on C G C G  contains  conf l ic t ing data  o f  its 
c l in ical  and espec ia l ly  rad io log ic  features.  Fo r  the 
purpose  of  d iseuss ion  the results  of  this comprehen-  
sive study were  c o m p a r e d  with those o f  previous  
rev iews  o f  C G C G .  2, 8, 14, 15, 42, 43 Accord ing  to the lit- 

erature C G C G  may  occur  at any age but  mos t  com-  
m o n l y  is seen in the first  3 decades.  This s tudy sup- 

Fig. 5. Panoramic radiograph demonstrating radiolucent 
area with well-defined borders surrounding crown of left 
maxillary canine. Radiolucency resembles enlarged dental 
follicle or dentigerous cyst. Lesion caused expansion of 
buccal plate. 

ports  the age dis t r ibut ion repor ted  by  other invest iga-  
tors2, 8'14,15' 42, 43; that is C G C G  appears  mos t  

f requent ly  in the first  and second decade  o f  l ife (48%), 
and a lmost  60% of  the l e s i o n s  are d iagnosed  before  
30 years  o f  age. Only  30% of  the lesions are 
d iagnosed  after the age of  40 years .  

In  previous  studies a s ignif icant  female  p redomi-  
nance  was obse rved  by  W a l d r o n  and Shafer  8 and 
E i senbud  et al., 43 whereas  others repor t  only  a sl ight  
female  predi lect ion.  2, 14, 15, 42 Recen t ly  Wi take r  and 

Bouquot  44 inves t iga ted  the corre la t ion be tween hor-  
mona l  inf luence and female  p redominance ,  conclud-  
ing that factors o ther  than a d i rec t  inf luence of  the 
ovar ian  hormones  are respons ib le  for  the develop-  
men t  and growth  o f  CGCG.  Al though  in the 18 new 
cases  a ma le / female  ratio of  1:3.5 was found, the re- 
suits of  this comprehens ive  s tudy showed that the 
ma le / female  rat io was only approx imate ly  1:1.5, 
conf i rming  that only  a sl ight  f emale  p redominance  
existed.  

Aust in  et al. 2 repor t  that C G C G  involves  the man-  
d ib le  more  f requent ly  than the max i l l a  and that no 
predi lec t ion  exists  for any specif ic  site Within the 
jaws.  Wa ld ron  and Shafer  8 repor t  that  C G C G s  tend to 
occur  in the anterior  por t ion of  both  j aws  and c la im 
that  the les ion has a tendency to appear  in the area of  
dec iduous  teeth, that is incisor,  canine,  and p remola r  
areas. In addit ion,  they report  that 21% of  their  cases 
c rossed  the midl ine .  Other  invest igators  1z-14 also re- 
por t  that the anter ior  part  of  the j aws  is most  
c o m m o n l y  involved.  In this s tudy the locat ion of  the 
lesions wi thin  the j aws  was ana lyzed  in more  detail .  
Taking  into account  the 80 cases  studied, t he  results  
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Table IV. Radiologic features of 80 cases of CGCG 

Feature 
Mandible Maxilla Total 
N (%*) N (%*) N (%**) 

Border definition 
Well defined 34 (75.5) 11 (24.5) 45 (56.2) 
Poorly defined 15 (62.5) 9 (37.5) 24 (30.0) 
Diffused 4 (36.3) 7 (63.6) 11 (13.8) 

Locularity 
Unilocular 25 (71.5) 10 (28,5) 35 (43.8) 
Multilocular 28 (68.2) 13 (31.7) 41 (51.3) 
Not loculated 1 (25.0) 3 (75.0) 4 (5.0) 

Radiopacity 
Radiolucent 51 (72.8) 19 (27.1) 70 (87.5) 
Radiopaque 0 (0) 2 (100.0) 2 (2.5) 
Mixed 2 (25.0) 6 (75.0) 8 (10.0) 

N (%*), Percentage of the feature out of lesions exhibiting this feature; N 
(%**), percentage of the feature out of the total number of lesions. 

Table V. Correlation among locularity, size, and 
location 

Size Unilocular Multilocular Not loculated 
(cm) (N) (N) (N) 

<1 1 - -  - -  

1.1-2 1 - -  
2.1-3 5 1 - -  
3.1-4 4 3 - -  
4.1-5 10 4 - -  
5.1-6 8 7 1 
6.1-7 2 6 - -  
7.1-8 3 6 3 

<8 ! l !  
Total 35 41 4 

Mean size (cm) 4.050 (_+1.938 7.375 (_+2.445) 5.8 
Mandible (cm) 20 32 1 
Maxilla (cm) 15 9 3 

showed that 37.5% Of the lesions were located in the 
premolar area, the incisor and canine area was 
involved in only 16%, and only five (6%) cases 
crossed the midline, a feature that was described in the 
past by several authors as typical for CGCG. 2, 8, 12 
Furthermore this study clearly showed that CGCG 
appeared in approximately 50% of the cases in the 
molar, ramus, and condylar areas, which means that 
no predilection existed for the anterior area (decidu- 
ous teeth-bearing area) as has been suggested in the 
literature. 

The radiologic features of CGCG have not been 
clearly established, and various descriptions appear in 
the literature. Whereas some investigators describe 
the lesion as a unilocular radiolucency, 4, 12 others 
claim it is most frequently a multilocular radiolucen- 
cy.3, 8, 15 Wood and Goaz 12 report that the lesion may 
initially occur as a solitary "cystl ike" radiolucency, 
and as it grows larger it may develop an architecture 
of a soap bubble-type of multilocular radiolucency. 
Cohen and Hertzanu 14 report that 50% of the 16 cases 
that they reviewed were unilocular and that 50% were 
multilocular. Whitaker and Waldron 15 report that 
61% of the 69 cases they evaluated radiologically 
were multilocular. On the other hand, Austin et a i r  
report that of the 11 cases that they evaluated, only 
one had a multilocular appearance. Our study showed 
that of the 80 analyzed cases, 51% were multilocular, 
44% were unilocular, and 5% could not be catego- 
rized as unilocular or multilocular and were defined 
as not loculated. 

The results were analyzed to evaluate the correla- 
tion between the size of lesion and its locularity and 
the size of the lesion and its location with ANOVA. 
The relationship between locularity and location of 

the lesion in the mandible or maxilla was evaluated 
with chi-squared analysis. The analysis showed that 
68% of the mandibular lesions were multilocular, 
whereas only 32% of the maxillary lesions were mul- 
tilocular. This difference was statistically significant 
(chi-squared test, p < 0.000). This study also found a 
statistically significant correlation between lesion 
size and its locularity (ANOVA test, p < 0.000). The 
mean size of the multilocular lesions was 7.375 cm, 
whereas the mean size of the unilocular lesions was 
only 4.050 cm. These results are consistent with that 
of Wood and Goaz 12 that larger lesions assume mul- 
tilocular appearance. 

According to the literature 2-4, 8, 14, 15 the CGCG is 
a slow-growing lesion, and therefore radiologically it 
usually produces well-defined borders. Cohen and 
Hertzanu 14 report that 56% of CGCG have well-de- 
fined borders and that 44% show poorly defined bor- 
ders. Whitakar and Waldron 15 also found that most 
cases of CGCG had well-defined borders but that only 
13 (19%) cases showed well-corticated borders. The 
results of this study are in agreement with Cohen and 
Hertzanu14; that is, 56% of the lesions were described 
as having well-defined borders. Furthermore this 
analysis revealed that a statistically significant corre- 
lation existed between location of the CGCG and its 
border definition. Whereas 75.5% of the mandibular 
lesions had well-defined borders, only 24.5% of the 
maxillary lesions showed well-defined borders (chi- 
squared test, p > 0.000). 

Several investigators 2, 3, 8, 12, 14 report that CGCG 
causes tooth displacement more frequently than root 
resorption. On the other hand, Whitakar and Wal- 
dron 15 report that in 36% of their cases, CGCG caused 
tooth displacement and that in 43% evidence of root 
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resorption was found. This study showed that CGCG 
caused tooth displacement more frequently than root 
resorption. Tooth displacement was observed in 34 
(42.5%) cases whereas root resorption was recorded 
in only 10 (12%) cases. The study also revealed that 
a statistically significant Correlation existed between 
location and tooth displacement. In 56% of  the man- 
dibular lesions and in only 31% of  the maxillary le- 
sions, tooth displacement occurred (chi-squared test, 
p = 0.05). Furthermore in the mandible tooth dis- 
placement was present in a significantly higher 
frequency in the canine and premolar area (p = 0.000). 
The mean age of  patients who did not have tooth dis- 
placement was 36 years, whereas the mean age of  pa- 
tients who had tooth displacement was significantly 
lower (20 years, p = 0.027, Student t test). This study 
also showed that there was a tendency for a correla- 
tion between root resorption and sex. Of the male pa- 
tients root resorption was observed in 24%, and of  the 
female patients only 6% had root resorption (chi- 
squared test, p = 0.059). This observation has never 
been discussed in the literature. 

The findings of  this study show that unlike what 
was previously accepted, only 6% of  CGCG cross the 
midline, and 50% of  the lesions are located in the 
posterior part of  the jaws and not in the deciduous 
teeth-bearing area. Thus CGCG should be added with 
relatively high priority to the differential diagnosis of  
unilocular or multilocular lesions in the posterior re- 
gions of  the jaws. 
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Department of Oral and Maxillofacial Surgery, Souraski 
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