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Clinicopathological and Immunohistochemical Comparison of Peripheral 
and Central Giant Cell Granuloma of the Jaws Using CD68 and CD 163
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Department of Oral Diagnosis, College of Dentistry, University of Baghdad, Iraq

ABSTRACT

Background: A tumor-like disease that affects the jawbone may develop either peripherally in the periodontal 
ligament and muco periosteum, peripheral giant cell granuloma (PGCG) or centrally in the bone “central giant cell 
granuloma” (CGCG).

Objectives: To evaluate the expression of CD68 and CD163 proteins in mononuclear cells and compare it between 
(CGCG) and (PGCG), in addition, to calculate to determine whether or not their expression levels may be utilized to 
distinguish amongst one another.

Methods: In order to conduct this study, we obtained 30 formalin-fixed paraffin-embedded tissue blocks from the 
archives of the oral pathology laboratory of the oral diagnostic department at the College of Dentistry/University 
of Baghdad/, with 15 for CGCG and 15 for the PGCG. Four- µm thick sections were cut from the blocks; one section 
was stained by eosin and hematoxylin for confirmation of diagnosis, and two sections were prepared for the 
Immunohistochemical identification of CD163 and CD68, as directed by the manufacturer's instructors.

Results: The expression levels of CD163 were higher in PGCGs than CGCGs, but there was no statistical difference 
regarding CD163 between CGCG and PGCG (P=0.294). While CGCGs expressed CD68 at greater levels than PGCGs, the 
statistical significance of the differences between the two groups could not be established. (P=0.771).

Conclusions: From a present study's findings, all the studied tissue specimens of giant cell lesions showed a positive 
Immunohistochemical expression of CD68 and CD163 antibodies, so it can be concluded that the Histogenesis of 
CGCG and PGCG was monocytes macrophage origin.
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INTRODUCTION

The skull bones are affected by a set of distinct clinical 
entities known as “GC lesions of the craniofacial 
skeleton”. These entities include “giant cell granuloma” 
(GCG), “giant cell tumor” (GCT), “aneurysmal bone cyst” 
(ABC), cherubism, and brown tumors associated with 
hyperparathyroidism [1].

A prevalent condition is GCG, previously known as a GC 
reparative granuloma. This disease mostly affects, but 
is not limited to, the jaws. Reactive hyperplastic lesions, 

GCGs are seen in the oral cavity and are linked to a variety 
of oral tissues. Different entities have been identified 
depending on location, origin and clinical progression; 
PGCGs (peripheral) and CGCGs (central) [2,3]. (PGCGs) 
are dental and edentulous reacting exophytic lesions 
of the gingival and alveolar mucosa. It is the most 
prevalent of the GC lesions of the jaws. Periosteum or the 
periodontal ligament (PDL) is the source of it following 
local irritation or chronic injury as reddish or purple 
nodule [4]. PGCG may develop at any age usually in the 
fifth and sixth decades of life, with a small tendency 
for females [5]. In the 2nd and 3rd decades of life, the 
(CGCG) an interosseous lesion occurs more often in the 
mandible than in the maxilla. Among women, the disease 
is more common than among men [4,6,7]. 

Based on clinical and radiological characteristics, 
aggressive and non-aggressive types of CGCG are 
categorized. In general, non-aggressive types are more 
common, have fewer or no symptoms and develop 
more slowly than aggressive ones. In the aggressive 
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kind it causes discomfort and fast development, 
producing enlargement and perforation of the cortical 
bone, tooth displacement and root resorption [8]. The 
histopathological characteristics of the two lesions 
(CGCG and PGCG) are almost similar. In both cases, many 
multinucleated large cells are seen in a fibroblastic, well-
vascularized environment, along with cells that range 
in form from oval to spindle in shape. It is believed that 
these cells are composed of a heterogeneous population 
of macrophages and fibroblastic-like cells [4,9]. 

On the other hand, despite the fact that these lesions 
are marked by the appearance of multinuclear GCs, the 
Histogenesis of the GCs has not yet been determined 
[10-12]. Some researchers believe that the giant 
cells have Immunohistochemical properties that are 
similar to those of osteoclasts [10,11], while other 
researchers have suggested the origin of the phagocytic 
and endothelial cells of these cells [13,14]. It has also 
been revealed that mononuclear stromal cells play an 
essential role in the development of GCs [15,16]. The 
CD68 is indeed a transmembrane glycoprotein that is 
expressed on monocytes and macrophages and serves 
as a selective macrophage-monocyte marker. It is also a 
membrane protein that is associated with lysosomes. A 
high level of CD68 expression has been seen in giant cells 
in a number of investigations done on giant cell lesions, 
supporting the histiocytes/macrophage nature of MGCs 
and MCs [11,13,17-21]. 

“Class B of the scavenger receptor cysteine-rich (SRCR) 
superfamily” contains a cluster of differentiation 163 
(CD163) antigens, which are expressed by cells of 
the macrophage lineage. Homeostasis and binding of 
Hemoglobin-Haptoglobin complexes are important 
functions of CD163 [22] and is monocyte/macrophage 
lineage-specific [23,24].

MATERIAL AND METHOD

There have been a total of thirty cases identified with GCG 
(fifteen instances of CGCG and fifteen cases of PGCG) that 
have been reported to the Oral Pathology Laboratory at 
the College of Dentistry, University of Baghdad, between 
2012 and 2020. We recovered and analyzed tissue blocks 
that had been formalin-fixed and paraffin-embedded 
(incisional and excisional biopsies). Collection of clinical 
data (including age, gender, lesion location and duration 
as well as the kind of biopsy performed) as well as lab 
and surgical records were required. To examine the 
morphology of the tissue slices (4 µm), they were sliced 
and placed on positively charged slides. The sections 
were then stained with hematoxylin and eosin (H&E) to 
be seen under a light microscope. Also stained immuno-
histochemically with antibodies to CD68 (ab199000, 
1:200) and CD163 (ab199402, 1:100) using EXPOSE 
Mouse and Rabbit Specific HRP/DAB Detection IHC kit 
(ab236466, 15ml).

It was demonstrated that specificity of the 
Immunohistochemical signal was achieved by showing 
a brown granular DAB staining pattern within a specific 

tissue compartment for a specific antibody in positive 
control tissue sections according to the manufacturer's 
datasheets, and the absence of such staining pattern 
in negative control tissue sections according to the 
manufacturer's datasheets. To assess the overall 
effectiveness of all primary antibodies, five sample 
fields were picked for each tissue segment, viewed, and 
scored microscopically with a 400X objective; for each 
marker, the average percent of the five high power fields 
was determined. The Immunohistochemical staining 
for CD68 and CD163 antibodies was measured semi 
quantitatively and assigned into categories for each one, 
as follows: scoring: 0 when less than 10%; 1 between 
11% -50%; and 2 when greater than 50% for both CD68 
and CD163 [25].

RESULTS 

Clinical description
From 6 to 56 years old of CGCG patient’s, there was a 
mean age of 30.67 years, and a greater prevalence of 
patients under 25 years old. For PGCG, the relevant age 
was ranging between 10 and 80 years, with a mean age 
of (47.60) years and a greater incidence in the age group 
over 45 years. Men: women ratios were (1:2.7) in CGCG 
and (1:1.5) in PGCG, according to the data on gender 
distribution. CGCG and PGCG had more mandibular 
lesions than maxillary lesions, according to the research.

The findings of the research also revealed that the size of 
the lesion in the case of PGCG was 53% >5 cm and 20% <2 
cm, while the size of the CGCG lesion was approximately 
53% <2 cm and 20% >5cm. When particular clinical and 
demographic characteristics of the 2 investigated groups 
were compared, it was discovered that the mean age of 
patients and the mean size of lesions were significantly 
higher in the PGCGs group than in the CGCGs group, 
respectively. For more clarifications (Table 1).

Histopathological findings

Microscopically, Connective tissue stroma is extremely 
vascular, with chronic inflammatory cell infiltration and 
extravagated red blood cell influx, in CGCG and PGCG, 
Multinucleated osteoclast-like giant cells scattered 
across a densely vascularized subcutaneous stroma 
that contains two kinds of stromal cells: a polygonal 
macrophage-like cell and a spindle-shaped fibroblastic 
cell. The GCs may be clustered together or uniformly 
distributed across the lesions The no. of nuclei in a cell 
may range from a few to several dozens, and the size of 
these cells might vary dramatically from one condition 
to the next. An osteoid or osseous structure may be 
seen. The presence of focal hemorrhages is also possible 
(Figures 1 and 2).

Immunohistochemical findings
In CGCG the percentage of immunopositive stromal cells 
for CD163 with a mean of 40.46, and SD of ± 26.31. While 
in PGCG the percentage of immunopositive stromal cells 
for CD163 with a mean of 49.86 and SD of ± 21.57. The 
comparison in mean expression between the two groups 
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revealed that the expression levels of CD163 were 
higher in PGCGs than CGCGs, but this was in the mean 
of statistics non-significant (P=0.294). (Figures 3 and 
Figure 4).

All cases were CD68 positive, with positivity varying 
from 60% to 100%, with a mean of 85.86 and SD 14.44 in 
PGCG and a mean of 87.33 and SD 12.51 in CGCG, brown 
staining of stromal cells in both CGCG and PGCG. The 
expression levels of CD68 were higher in CGCGs than 
PGCGs, but there was no statistical difference (P=0.771) 
found in the mean expression of CD68 among the two 
groups (Figures 5 and Figure 6).

DISCUSSION

When it comes to the jaws, there is limited understanding 
of PGCL and CGCL. It is a contentious issue since the 
lesions may be confused with other jaw lesions both 

Characteristics
The study groups

P–Value
CGCGs Group (Mean ± SD) PGCGs Group (Mean ± SD)

Age (Years) 30.67 ± 18.44 47.60 ± 17.94 0.017
Size of Lesion (cm) 2.92 ± 1.90 4.81 ± 1.96 0.012

Duration of Lesion (Months) 9.53 ± 11.37 12.93 ± 9.52 0.394
 No. (%) No. (%)  

Gender 
Male 4 (26.7) 6 (40.0)

0.438
Female 11 (73.3) 9 (60.0)

Site of Lesion
Mandible 12 (80.0) 11 (73.3)

0.425
Maxilla 3 (20.0) 4 (26.7)

Location in Jaw
Anterior 4 (26.7) 7 (46.7)

0.339Premolar and Molar 9 (60.0) 5 (33.3)
Posterior 2 (13.3) 3 (20.0)

Table 1: Comparison between the study groups by clinical and demographic characteristics.

Figure 1: Photomicrograph showing giant cells (red arrow) in 
the background of stromal cells with areas of hemorrhage(red 
arrow) in central giant cell granuloma (CGCG) (H&E, X400).

Figure 2: Photomicrograph showing surface stratified 
squamous epithelium (red arrow). The underlying connective 
tissue shows numerous giant cells (green arrow) in the 
background of mononuclear stromal cells (black arrow) in 
peripheral giant cell granuloma (PGCG) (H&E stain, x100).

Figure 3: Immunohistochemical staining of CD68 marker. 
(CD163; x400) in mononuclear cells of central giant cell 
granuloma.
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radiologically and histologically, which is a source of 
contention [2]. Despite this, it is widely acknowledged 
that they behave in a clinically distinct manner. Knowing 
their natures and origins is very important in order to 
provide proper therapy for these conditions [2,3,26]. 
In the current study for CGCG patients revealed an 
age range from 6-56years with age mean of (30.67) 
years at the time of diagnosis; this finding was agreed 
with the previous study done by Omar A et al [27]. The 
peak incidence is 40% below the 25years reported in 
the presented study; this finding agrees with previous 
studies by Gnepp et al. and Neville et al. [1,7] in which 
the peak incidence and majority occurred in the young 
adult age group below 30years. 

For PGCG comparable age range found in this study from 
10-80years with an age mean of (47.60) years. Data 
from other reviews like, Neville et al and Omar et al was 
reported a similar age range [7,27]. The peak incidence 
and majority occurred in the current research in the age 
group above 45 years, with around 60% of this age group 

being similar to that of a prior study age range from 
two to eighty five years, although the previous study 
discovered a peak was in the 6th decade of life, according 
to Motamedi et al. [4]. Furthermore, the age range in 
another research was from 6 to 88 years, with the mean 
age being 46 and rising frequency during the seventh 
decade of life [28]. In the sex distribution context, in this 
study, sex distribution revealed higher female propensity 
than male, with male-to-female proportion being (1: 2.7) 
in CGCG and male-to-female proportion being (1:1.5) in 
PGCG. This finding agrees with studies based on the data 
available in the literatures that revealed higher female 
propensity in both CGCG &PGCG [1,7,27,29-31]. On the 
contrary, another study performed by Lester et al found 
that both genders had approximately equal distribution 
[28].

Considering the site location of (GCG) in the jaws, this 
research reveals a high occurrence of the lesion in the 
mandible than in the maxilla. This finding agrees with 
previous studies [1,7,29,32] but disagrees with the study 
conducted by Omar A et al [27], which showed an equal 
distribution in maxilla and mandible.

 In the context of the size of PGCG in the present 
study, about 53% >5 cm and about 20% <2cm, which 
disagrees with the study displayed by Neville et al [7] 
that demonstrated that the majority of tumors had a 
diameter of less than 2 centimeters. However, Kaya et 
al. revealed two cases of massive GCG of about 40 mm × 
20 mm in diameter that attain bone resorption. PGCG of 
about 5 cm is also reported in the literature [33]. On the 
contrary, the size of CGCG in the present study was about 
53% <2 cm and about 20%>5cm, which disagrees with 
the study by Neville et al [7]. The lesion may vary from a 
5 mm incidental radiographic finding to a lesion that is 
more than 10 centimeter wide. 

Figure 4: Immunohistochemical staining of CD68 marker. 
(CD163; x100) in mononuclear cells of peripheral giant cell 
granuloma.

Figure 5: Immunohistochemical staining of CD68 marker (A) 
(CD68; x400) and CD163 marker.

Figure 6: Immunohistochemical staining of CD68 marker (A) 
(CD68; x100) and CD163 marker.
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In the present study, when looking at CGCG and 
PGCG immuno-histochemically, the majority of the 
mononuclear stromal cell showed Immunohistochemical 
expression of CD163, which is agreed with the results of 
the study conducted by Kahn et al [34]. As they stated, 
CD163 expression is limited to cells of the macrophage 
lineage, which are mostly observed in perivascular sites. 
And also, according to Ghaly et al. [35]. The results of the 
current study showed percentage of immunopositive 
stromal cells with a mean of 40.46 in CGCG and 49.86 
in PGCG The comparison in mean expression of CD163 
between the two groups revealed that the expression 
levels of CD163 were higher in PGCGs than CGCGs, but 
there was no statistical difference (P=0.294), which 
disagreed with the study conducted by Ghaly et al. 
[35], that showed a statistically significant difference 
in macrophages CD163 expression between CGCG 
and PGCG. In the current study, all cases showed 
CD68 positivity with variable expression from one 
case to another. In the present study, a CD68 positive 
mononuclear cell showed in CGCG mean and is (87.33) 
and PGCG means (85.86 ± 14.44). The expression level 
in the mean is higher in CGCG than in PGCG, but there 
was no statistical difference in the proportion of stained 
between CGCG and PGCG, P=0.771. The findings of the 
present study showed some mononuclear cells of both 
peripheral and central GCG were positive for both CD163 
and CD68, and probably, it can be said that GCs and 
mononuclear cells exhibit histolytic features.

CONCLUSION

The clinical and histological characteristics of CGCGs 
are similar to those of PGCGs. All the studied tissue 
specimens of giant cell lesions showed a positive 
Immunohistochemical expression of CD68 and 
CD163 antibodies. Thus, we can conclude, although 
macrophages have an essential part in the pathogenesis 
of giant cell lesions. There was no statistically significant 
difference in proportion of stained among CGCG and 
PGCG for CD68 immune marker and also there was 
no statistically significant difference in proportion of 
stained among CGCG and PGCG for CD163.
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