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Abstract

A 25-year-old woman presented a unilateral mandibular swelling, after labor-
atory analysis, radiological studies and aspiration puncture biopsy, the pa-
thological diagnosis of Central Giant Cell Granuloma was made. Radio-
graphically, the multilocular lesion involved the left lower first molar and was
30 mm long by 20 mm high. Dental extraction of the molar involved with
forceps and exeresis in toto of the tumor were performed using a Volkmann
cutting curette. The tumor made up of 90% vascular tissue produced in-
tra-surgical bleeding that made visibility difficult. The bone bed curettage was
aggressive except for its base in direct contact with the inferior dental nerve.
Subsequently, to avoid recurrence, the surgical protocol includes a double ir-
rigation with Carnoy’s solution, (fixative composed of 60% ethanol, 30%
chloroform and 10% glacial acetic acid 98%) for 5 minutes that produces
chemical cauterization. Finally, it was washed with physiological solution and
the cavity was filled with iodoformed gauze. The gauze was exchanged and
removed gradually over three weeks for second intention healing. This case is
presented to demonstrate that inexpensive chemical treatment can be safely
used for outpatient surgery under local anesthesia. Because Carnoy’s solution
achieved control of intraoperative bleeding, allowed bone healing and pre-
vented recurrence of the lesion in clinical radiographic follow-up for 15 years.

Keywords

Central Giant Cell Granuloma, Carnoy’s Solution, Conservative Surgical
Treatment

1. Introduction

In the histological classification of odontogenic and maxillofacial bone tumors of
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O.M.S. of the year 2005 [1] the “Central giant cell granuloma” (CGCG) is recog-
nized within the category of benign tumors: lesions related to bone and in the
new classification of the year 2017 within the category of “Giant cell lesions and
bone cysts” [2]. Giant cell lesions are a group of various pathologies of unknown
etiology, poorly understood and with difficult diagnosis, due to the fact that they
present similar clinical and histological characteristics. They are made up of
fibrous tissue that contains multiple foci of hemorrhage, aggregation of multi-
nucleated giant cells, and occasionally presents trabeculae of immature bone tis-
sue [3]. CGCL is more frequent in the mandible with a jaw/maxilla ratio of 2:1,
[3] [4] in the area of anterior teeth up to the first molar [4] [5] [6]. In the case of
the age group, it mainly affects children or young adults under 30 years of age,
very frequent in the female gender [7] [8] [9].

We present a clinical case of a 25-year-old female patient with a radiolucent
lesion located in the left side of the mandible, the first molar area. The objective
of the present work was to show an effective way of solving the clinical case and

monitoring its evolution during a long follow-up time.

2. Case Report

A female patient comes to the consultation because she notices a hard lump in
her mandible in the left first molar area, which is slow growing and without pre-
vious trauma. The molar has vitality without mobility and painless percussion.
Intraorally, effacement of the vestibular sulcus is observed in the molar area (see
Figure 1(b). On palpation there is no expansion of the cortical bone plate that
remains integral, although there is pressure sensitivity. Extraoral examination
revealed gross asymmetry shown in Figure 1(a). All vital signs were within
normal limits. Diagnosis was performed by X-ray images with orthopantomo-
graphy, frontal, occlusal and lateral presented in Figure 2. A multilocular lesion
with osteolytic zones and slight radiopacity was observed in the margins but
without completely delimiting them and the root apices retained their integrity.
Pathological entities compatible with radiological images were considered for
differential diagnosis of odontogenic keratocyst, ameloblastoma, central giant
cell granuloma, ameloblastic fibroma, ossifying fibroma and odontogenic myx-
oma.

Analysis of serum alkaline phosphatase (172 IU/L) and urinary hydroxypro-
line (20.3 mg/24 h) that were within normal parameters were performed to rule
out Paget’s disease and hyperparathyroidism (brown tumor) pathologies with
similar radiological images.

After local anesthesia, a closed biopsy was taken by puncture-aspiration with a
thick needle (CNB) of the site of interest to have a certain diagnosis through
pa-thological study. The needle was inserted trying to insert it into the center of
the injury. When the needle reaches the lesion, its contents are aspirated by suction.
This is repeated to ensure that you have obtained an appropriate and usable quan-
tity. Sample processing was performed by simple extension between glass slides

fixation with 96% ethanol and drying, 14 sheets of samples were obtained. Staining
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was carried out using the Papanicolaou and May Griinwald-Giemsa techniques.

In order to facilitate teamwork, the request for a report to the pa-thologist must

N e

(a) (b)

Figure 1. (a) Extraoral photograph shows mandibular swelling on the left side; (b) Intra-
oral photograph of the lesion with effacement of the vestibular sulcus in the area of the
first molar.

(b) (0
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(d)

Figure 2. Previous X-rays: (a) Orthopantomography; (b) Frontal; (c) Occlusal; (d) Later-
al.

include, in addition to the photographs and radiographs, personal data, age, sex,
evolution time: symptoms (pain-paresthesia-sensitivity-etc), extension, surface
condition, mobility and location, possible differential diagnoses and specific
queries on the type of epithelium and degree of dysplasia.

In the CNB cytopathological study, hemorrhagic material was observed, con-
sisting of very abundant multinucleated giant histiocytes with a large pleomor-
phic cytoplasm, showing numerous and large vesicular nuclei with a single
prominent acidophilic nucleolus. Isolated mononucleated histiocytic cells, lym-
phocytes, and scattered plasmacytes are also observed. Absence of epithelial cells
(ameloblastoma is ruled out). Atypical elements are not observed. Cytopatho-

logical diagnosis: Central giant cell granuloma.

3. Surgery and Pathology

Surgery is planned after obtaining the pathology report. The surgical protocol
begins with anti-inflammatory antibiotic premedication and local anesthesia. A
wide mucoperiosteal flap from mesial of the first premolar to distal of the second
molar allows visualization of the surgical field. Tooth extraction of the first in-
volved molar is performed with forceps and then the vestibular bone cortex is
removed with a handpiece and round burr to gain access to the tumor mass. An
irregular tumoral mass was found in the body of the left jaw. It was soft and had
a dark red surface, and the distal edge of the mass was connected and abundant-
ly vascularized by the mandibular bone. With the Volkmann cutting curette, the
exeresis of the entire tumor mass that can be seen in Figure 3 was quickly per-
formed. In these highly vascular lesions, intraoperative bleeding during curet-
tage is abundant. Therefore irrigation of the surgical site or the buffered with
gauze soaked for 5 minutes with Carnoy’s solution, which produces chemical
cauterization, helps to inhibit bleeding. Carnoy’s solution consists of: 300 ml of
Chloroform, 100 ml of 98% acetic acid and 600 ml of alcohol. Then a profuse
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Figure 3. Illustration of tumor excision with Volkmann’s cutting curette.

washing with physiological solution and powerful aspiration was performed, so
as not to injure the surrounding tissues. The curettage operation is repeated,
checking all the walls of the cavity to finish removing the remaining tumor tissue
remains. Wash with physiological solution and aspirate again to irrigate or buf-
fer with Carnoy’s solution for an additional 5 minutes to fix and destroy residual
tissue from injury. Subsequently, a last wash of the cavity is carried out with
physiological solution and aspiration to remove excess fixative. Tumor mass
showing the lower lobes of the tumor visible in the multilocular image of the
postoperative orthopantomography in close contact with the lower dental nerve
(Figure 4). After extraction of the involved molar, interradicular tumor tissue
and the integrity of the root apices can be seen in Figure 5(a). Finally, the cavity
is filled with an iodoformed gauze visible in Figure 5(b) which is gradually re-
moved for second intention healing. Excisional biopsy of the tumor macroscop-
ically shows the 2.7 x 1.9 x 0.9 cm tumor fragment with soft and fleshy areas
that alternate with brownish-gray areas with soft or friable cut hemorrhages. The
histological technique was paraffin inclusion with semi-serial cuts of the speci-
men and staining with hematoxylin-eosin (HE).

Microscopy: The study of the sections shows a tumor lesion composed of a
stroma consisting of a regular amount of fibrous cell spindle tissue with large,
normochromic, vesicular or optically empty nuclei with one or two inconspi-
cuous acidophilic nucleoli. In more cellular areas the elements are rounded or
oval, they show a sparse basophilic cytoplasm, also a rich capillary vasculariza-
tion and very few mitoses. Interspersing this tissue, a large number of multinuc-
leated giant elements of homogeneous or slightly granular cytoplasm are ob-

served, presenting numerous nuclei identical to stromal cells, generally grouped
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(a) (b)

Figure 4. (a) Tumor mass showing the lower lobes of the tumor visible in the multilocu-
lar image of the postoperative orthopantomography in close contact with the lower dental
nerve (b).

(a) (b)

Figure 5. (a) Molar involved with interradicular tumor tissue and integrity of the root
apices. (b) Filling of the cavity with iodoformed gauze and suture of the flap.

in the center of the cytoplasm, with an osteoclastoid appearance. Focal bleeding
areas and few regressive fibrous areas are observed. Some partially reabsorbed
trabeculae are located in the middle of the tumor stroma. xanthomatous histi-
ocytic elements are not observed. The tumor vascularization is intense, generally
formed by neoformed capillaries with a wall exclusively composed of endothelial
elements, in indistinguishable places, in such a way that they appear to be vascu-
lar channels covered by the tumor elements. In sectors a spindle cell differentia-
tion with intercellular collagen and few giant cells is seen in quantity, a frequent
aspect found in the central giant cell granuloma (Figure 6).

In the immediate postoperative period, there was a normal second intention
cure (Figure 7) and in the clinical and radiological follow-up for 15 years pre-

sented in Figures 8-10, no signs of recurrence were observed.

4. Discussion

CGCQG is a rare lesion representing <7% of all benign tumors of the jaw [10].
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Figure 6. H & E staining image.

(a) (b)
Figure 7. (a) Healing 15 days (b) Healing 60 days.

Figure 8. 1-year Rx control shows a small radiolucent area below the root apex of the
second premolar.
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Figure 9. Control 5 years shows an image of normal bone regeneration with reduction of
the interdental mesiodistal space.

(a) (b)

Figure 10. In the clinical (a) and radiographic (orthopantomography) (b) control at 15
years, no signs of recurrence were observed, showing a mesialized second molar and the
closure of the space occupied by the first molar involved in the tumor lesion. (See figures
7b and 4b to compare both images respectively).

The study of the clinical behavior of CGCG is key to be able to diagnose the in-
jury. According to the clinical and radiographic characteristics, CGCG in most
cases presents in a non-aggressive way, exhibiting slow growth, generally
asymptomatic, does not perforate the cortical bone, and does not induce root
resorption, presenting low recurrence rates after treatment. These characteristics
coincide with the present clinical case, which after being diagnosed was classified
as non-aggressive because it did not present painful symptoms, perforation of
the cortical bone or involvement of adjacent teeth. The aggressive form of the le-
sion is less common and is characterized by faster growth, showing a higher re-
currence rate, a greater tendency for root resorption and painful symptoms [11].
Asymptomatic lesions can go unnoticed for years, usually detected on routine
radiographic examination or due to painless bone expansion [4]. Our clinical
case is in agreement with this statement, since the patient did not report painful
symptoms, however, she presented clinical facial alterations in the region of the

injury (mandibular swelling), which caught the patient’s attention and was the
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reason for her consultation. For this reason, the moment of origin and the time
of evolution of the lesion are unknown. In cases of CGCG pathology with
symptoms, patients may present mainly pain, dental mobility with root resorp-
tion and rapid growth of the lesion [12].

The radiological evaluation of the CGCG is not pathognomonic, therefore
probable differential diagnoses are postulated [13]. In the reported clinical case,
the lesion presented a multilocular and radiolucent form, respecting the integrity
of the cortical bone.

These findings are in agreement with different authors who confirm that the
radiographic characteristics of CGCG are usually presented as multilocular or in
some cases unilocular radiolucency [4] [7] [8] [14].

The use of computed tomography facilitates the diagnosis, the exact location
and extent of the pathology and its relationship with adjacent noble structures,
which can demonstrate the aggressiveness of the lesion [9] [11]. In our case, at
the time of surgery, we could not count on this diagnostic tool.

The choice of the ideal therapy selected is controversial, since different alter-
natives are presented in the literature, however factors such as the age of the pa-
tient, location and extent of the lesion, clinical characteristics and aggressiveness
are decisive [15].

Conventional treatment of CGCG is “in toto” surgical excision of the lesion
[8] [16]. Case reports indicate that it can be treated with simple curettage or sur-
gical enucleation without bone grafting [17].

In the histopathological examination, a stroma consisting of a regular amount
of fibrous cell-spindle tissue with intense tumor vascularization formed by newly
formed capillaries, a large number of multinucleated giant cells of homogeneous
or slightly granular cytoplasm, with numerous nuclei identical to stromal cells
generally grouped in the center of the cytoplasm, osteoclastoid in appearance.
These characteristics are consistent with the findings of Kruse-16sler et al and
Eckardt et al [9] [18] Vered et al who affirm that giant cells have intermediate
or similar characteristics to osteoclasts and macrophages [19] and Neville et al
[4] states that there is evidence that giant cells would be functional osteoclasts.
These authors also affirm that the CGCG of aggressive and non-aggressive beha-
vior show very similar histological findings and Chuong et a/. assures that there
are no histological differences between the aggressive and non-aggressive types
of the lesion [11]. Due to this evident difficulty in the accurate diagnosis of the
behavior of the lesion and coinciding with other authors, we propose the use of
complementary treatments to the surgical treatment to reduce the recurrence
rates of the lesion such as peripheral ostectomy, Carnoy’s solution, liquid nitro-
gen and cryotherapy [20] [21] [22].

In the reported case, the collaboration of the low-income patient allowed am-
bulatory surgery to be performed under local anesthesia with a conservative cu-
rettage procedure and irrigation with Carnoy’s solution with minimal morbidity,
maximum tissue preservation, and respect for adjacent noble structures (lower

dental nerve) that retained their integrity.
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The placement of iodoformed gauze as a filler for the bone defect facilitates
healing by second intention and is inexpensive but optimal bone rehabilitation is
not achieved. To improve bone regeneration in large cysts and tumors, new
low-cost bone grafts are currently being developed to fill in extensive bone de-
fects after surgery [23] [24].

The recurrence rates reported in the literature are in a wide variable range
between 10% to 50% of cases and the number of recurrences of the lesion is in-
versely proportional to the age of the patient, that is, young people have more
recurrences. [4] [25] In addition, mandible lesions have a higher number of re-
currences than the upper jaw, and the aggressive form of the lesion has a higher
recurrence rate after treatment [9] [11] [12] [25]. The case reported in this study
was diagnosed and treated in 2005. The fundamental difference with other cases
presented is the performance of ambulatory surgery and it is also the first docu-
mented case of a central giant cell granuloma with prolonged radiographic clin-
ical follow-up of the injury for 15 years with regeneration of normal bone tissue

and absence of recurrence.

5. Conclusion

The CGCG requires the initial study of the images to make a differential diagno-
sis with different intraosseous pathologies. Observation of clinical characteristics
and prudence is convenient in planning the treatment of these lesions. A prior
puncture biopsy is recommended for the definitive histopathological diagnosis
and the best possible treatment. The current impossibility of diagnosing with
certainty the potential aggressiveness of the lesion reinforces the use of our mi-

nimally invasive surgical protocol with Carnoy’s solution to avoid recurrences.
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