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Introduction

Until now, odontogenic cysts of the jaws are among 
the most common diseases of the maxillofacial region. 
Among all the cysts of the jaws, the most common are 
odontogenic, which constitute up to 97% of all jaw 
cysts [1, 2]. Odontogenic cysts include radicular (apical, 
lateral, subperiostal, residual), follicular, paradental 
and keratocysts. About 3% of the jaw cysts are non-
odontogenic, i.e. nasopalatine dust cysts, globulomaxillary, 
and nasolabial cysts. Thus, the operation of removing 
odontogenic cysts is one of the most common surgical 
interventions in maxillofacial surgery. In recent years, there 
has been an increase in patients with jaw ameloblastomas, 
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which are also represented by cystic cavities. After removal 
of the cysts and ameloblastomas, bone cavities of various 
shapes and sizes remain, which significantly reduce the 
strength of the bone tissue of jaw.

Healing of the postoperative bone cavities under the 
blood clot, which is natural filler, occurs rather slowly. 
Complete recovery of the bone after the operation of 
removing the cysts of the jaws occurs at different times and 
this depends on the location of the tumor-like formation, its 
size, the age of the patients, the state of nonspecific resistance 
of the body and other factors. There is no single-valued data 
on this subject in the literature. According to Vasilyev (1973), 
the replacement of the cystic cavity of bone tissue at a young 
age occurs 6-8 months later, Ermolaieva  (1964) – up to 10-12 
months, Kats (1965) – up to 2-3 years. The authors’ opinion 
reports that in some patients, with large sizes of jaw cysts, 
bone cavities regenerate only near the wall, and in the center 
of the postoperative cavity there is always a fibrous tissue. 
For large postoperative defects of the jawbone, as well as for 
infection of postoperative cystic cavities, the organization 
of a blood clot may not occur, it is lysed. Over time, due to 
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the lack of viable granulations in the cystic cavity and as a 
result of a lack of blood supply to its bone walls, they become 
necrotic, i.e. sequestration of bone walls occurs. According 
to Filatov G.N. (1976), the incidence of suppuration of the 
cavity after surgery for the removal of odontogenic cysts 
of the jaw ranges from 1.6% to 16%, which significantly 
increases the course of the postoperative period and extends 
the rehabilitation period for patients with this pathology.  

Infection of the postoperative bone cavities can be 
facilitated by microflora, which accumulates in various 
retention points when there are immovable dentures in 
the oral cavity, a decrease in local non-specific resistance 
of the organism in galvanic pathology, etc.

A large number of patients have fixed metal dentures in 
the oral cavity. Being in the mouth of a person, dissimilar 
metals on contact with saliva, give positively charged 
ions to the solution (oral fluid). As a result, an electric 
charge arises on a metal immovable denture surrounded 
by saliva, and between the dissimilar metals, both in 
the prosthesis (crown, solder, etc.), and between them, 
appears a difference in galvanic potentials, i.e. a galvanic 
cell is formed. There is a galvanic pathology.

It is known from the literature that the galvanic 
pathology of the oral cavity leads to a decrease in the 
protective forces of the patient’s body [3-5]. Under 
these conditions, the replacement of the bone tissue of 
postoperative cystic cavities may be prolonged. There is 

no information in the literature on the peculiarities of 
replacement with the bone tissue of postoperative cystic 
cavities of the jaws in patients with galvanic pathology.

The purpose of the study was to establish the features of 
replacement of the cystic cavities with bone tissue and the 
incidence of complications in the postoperative period in 
patients with odontogenic cysts and cystic ameloblastoma 
in the presence of galvanic pathology [6-16].

Material and Methods 

Totally 83 patients with odontogenic cysts and cystic 
ameloblastoma, who had metallic inclusions in the oral 
cavity, were examined. The persons we identified as 
persons with metal inclusions were examined with metal 
dentures. Fixed dentures in these subjects were made 
of stainless steel, chromium-cobalt, chromium-nickel 
and other metal alloys, as well as dentures with metal-
protective coating (MPC) made of titanium nitride.

Thus, we examined 83 patients with tumors and 
tumor-like formations of the jaws in the presence of non-
removable metal dentures in their oral cavity. The age of 
the patients was from 18 to 67 years. All the examined 
patients, depending on the final pathomorphologic 
diagnosis, we divided into 2 groups: 1 group – 39 patients 
with odontogenic and non-odontogenic cysts (Fig 1); 2 
group – 44 patients with ameloblastomas (Fig 2).

FIGURE 1. Patients of the 1st observation group with galvanic pathology and odontogenic cysts (arrows) of various sizes. Radiography at the maxilla (A-C) and mandible (D-G). (Fig 1 
continued on next page.) 
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FIGURE 1 (cont’d). Patients of the 1st observation group with galvanic pathology and odontogenic cysts (arrows) of various sizes. Radiography at the maxilla (A-C) and mandible (D-G). 

FIGURE 2. Patients of the 2nd observation group with galvanic pathology and cystic ameloblastomas (arrows). Radiography at the maxilla (A-C) and mandible (D-G). (Fig 2 continued 
on next page.) 
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FIGURE 2 (cont’d). Patients of the 2nd observation group with galvanic pathology and cystic ameloblastomas (arrows). Radiography at the maxilla (A-C) and mandible (D-G). (Fig 2 
continued on next page.) 
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FIGURE 2 (cont’d). Patients of the 2nd observation group with galvanic pathology and cystic ameloblastomas (arrows). Radiography at the maxilla (A-C) and mandible (D-G). 

The control group consisted of 27 practically healthy 
people (without accompanying diseases) of the same age, 
but without metallic inclusions in the oral cavity (amalgam 
fillings, metal dentures and pins) with a sanitized oral 
cavity.

The patients underwent general clinical examination 
before and after the operative intervention, which included: 
finding complaints, collecting anamnesis, examination, 
palpation, radiography, computed tomography of the 
jaws, general blood and urine analysis, determination 
of the leukocyte formula. To study the potentiometric 
parameters, we used the automatic digital potentiometer 
(Pitterling Electronic GmbH μg-potential, Munich, 
Germany). This device simultaneously determines three 
potentiometric parameters: the current strength (μA), 
the electrical conductivity of the oral fluid (μS) and the 
potential difference (mV). The potentiometric parameters 
were determined for all examinees between metallic 
inclusions (M-M), between the metal and the alveolar 
mucosa (M-AM), between the alveolar mucosa on the 
upper and lower jaws (AM-AM), and also on the bones.

It was revealed that the following indices are 
characteristic for healthy people: the potential difference 

is 32.6 ± 2.9 mV, the current intensity is 2.9 ± 0.2 μA, 
the electrical conductivity of the oral fluid is 2.9 ± 0.2 
μS. The potentiometric parameters on the jaw bones 
were as follows: the potential difference was 31.9 ± 1.6 
mV, the current intensity was 2.8 ± 0.2 μA, the electrical 
conductivity of the tissue fluid was 2.6 ± 0.2 μS. The 
potentiometric parameters that were measured in the oral 
cavity between M-M, or M-AM, or AM-AM, did not differ 
significantly from those on the jaws. The maximum values 
of the potentiometric parameters of M-M, M-AM and 
AM-AM for healthy people are established: the potential 
difference is up to 60 mV, the current strength is up to 5-6 
μA, the electrical conductivity of the saliva is up to 5-6 
μS. The maximum values of potentiometric parameters 
on the bones in healthy people are also established: the 
potential difference is up to 40 mV, the current strength 
is up to 4 μA, the electrical conductivity of the tissue fluid 
is up to 4 μS. Based on the revealed maximum values of 
potentiometric indicators, we will determine the reliability 
of the changes in these indicators in the respective groups 
of observations.

All the data obtained in the course of the study were 
processed by a mathematical method with the calculation 
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of the Student`s test. The parameters were considered 
reliable at P < 0.05.

Results and Discussion

In the first group, 39 patients with tumor-like jaw 
formations (odontogenic cysts) were examined with 
metal inclusions fixed in their oral cavity supported by 
teeth. In 25 out of 39 persons (in 64.1%) there were cermet 
dentures, and 14 subjects (in 35.9%) had fixed dentures 
that were made of base metals and their alloys (stainless 
steel, chromium-cobalt and chromium-nickel alloys). In 7 
out of 25 patients, i.e. in 28.0% of cases in the oral cavity 
simultaneously were both cermet and non-removable 
dentures from base metals and their alloys. In 17 subjects 
with metal-ceramic prostheses in teeth, on which fixed 
prostheses were fixed, there were metal pins (from 2 to 8 
pieces). In patients with non-removable dentures made of 
base metals and their alloys, we found metal pins in the 
teeth in 6 people. (1-2 pieces each). Dental prostheses in 
the examined group were made in the following terms: 11 
people (28.2%) – about 6 months before tumor formation 
appeared; in 15 persons (38.5%) – in the period from 6 
months to 1 year and 13 people (33.3%) – from 1 year to 
3 years.

In a survey of 39 examinees of the 1st group, it was 
found that only 3 patients complained of fast fatigue 
(7.7%), a bad sleep – 4 people (10.3%), nausea was detected 
in 2 persons (5.1%), the periodically appearing vomiting 
in patients was not detected. Disease of respiratory 
organs (chronic bronchitis) in patients of this group, we 
found in 7 persons (7.7%), gastrointestinal pathology 
(chronic gastritis, chronic cholecystitis or pancreatitis) 
– in 9 patients (23.1%). Allergic reactions to medication 
and food products, as well as other allergic reactions in 
patients were found in 6 people (15.4%). Metallic and/or 
sour taste in the mouth, “current flow” on contact with a 
metal spoon during meals – 3 persons (7.7%), paresthesia 
of the tongue and inner surface of the lips (upper and/or 
lower) – 2 persons (5.1%), feeling of bitterness, burning 
of the mucous membrane at the point of contact with the 
metal part of the denture – 8 people (20.5%). Reddening 
of the mucosa and petechial hemorrhages in the place of 
contact with the metal parts of the prosthesis were found 
in 7 persons (18.0%). Change in taste sensitivity detected 
in 3 persons (7.7%), dry mouth – in 5 persons (12.8%), 
increased salivation – in 6 persons (15.4%).

When visual inspection of the surface of metal 
structures in 39 patients with non-removable dentures 
(group 1), fractures in soldering sites were detected in 22 
patients (56.4%), fractures of ceramic or plastic parts of 
dentures – in 11 (28.2%). There was no dark oxide film at 
the location of the solder; there were no areas of corrosive 
damage. The uneven distribution of metal protective 
coating (MPC) from titanium nitride on the surface of the 
metal structure of the denture (“bald zones”) was detected 
in 18 people (46.2%). In 11 of 40 patients there was a 

simultaneous combination of different defects of non-
removable dentures (dark oxide film, fractures of ceramic 
parts of dentures, etc.).                                                                                                                            

The potentiometric parameters obtained between 
metallic inclusions (М-М) in patients of the 1 group (39 
persons) were as follows: potential difference – 181.3 
± 10.1 mV; the current strength is 17.7 ± 0.6 μA; the 
electrical conductivity of the oral liquid is 20.9 ± 0.6 μS. 
The potentiometric parameters (M-M) obtained were 
significantly higher than in healthy people (P < 0.001). 
The potentiometric parameters found between metallic 
inclusions and the mucosa of the alveolar process of 
the jaw (M-AM) in the patients of the first group of 
observation had the following values: the potential 
difference was 126.2 ± 3.0 mV; current strength - 13.3 ± 
0.6 μA; the electrical conductivity of the oral fluid is 18.4 
± 0.5 μS. The obtained potentiometric parameters (M-
AM) were significantly higher than in healthy people (P 
< 0.001). The parameters revealed between different sites 
of the mucosa of the alveolar process of the jaw (AM-AM) 
in the patients of the 1 group were as follows: the potential 
difference – 89.2 ± 2.8 mV; current strength – 8.2 ± 0.5 μA; 
the electrical conductivity of the oral liquid is 12.0 ± 0.5 μS. 
The obtained potentiometric parameters (AM-AM) were 
significantly higher than in the group of healthy people 
(P < 0.001). The following potentiometric parameters 
were established on the bone: the potential difference was 
36.2 ± 2.1 mV; the current strength is 3.1 ± 0.2 μA; the 
electrical conductivity of the tissue fluid is 3.2 ± 0.2 μS. 
All these potentiometric indicators corresponded to the 
norm, i.e. group of healthy people (P > 0.05).

The analysis of potentiometric parameters in 
patients of the first group of observation was carried 
out. Comparing the data of potentiometric examination 
with clinical galvanic symptoms, it can be concluded 
that in this group there were patients with different 
galvanic pathologies. Compensated form of galvanism 
revealed 4 people (10.3%), the decompensated form 
of galvanism – in 19 persons (48.7%), atypical form of 
galvanosіs – in 10 persons (25.6%) and a typical form of 
galvanization – in 6 persons (15.4%). Having analyzed 
the features of the clinical course of the cysts of the 
jaws, depending on the galvanic pathology, we noted 
that in galvanism (compensated and decompensated 
forms), i.e. in 23 examined patients (59.0%), the size of 
the cystic cavities did not exceed 2 cm in diameter, the 
disease proceeded without significant clinical symptoms 
and without exacerbations of inflammatory phenomena. 
Upon galvanism (atypical and typical forms), i.e. in 16 
examined patients (41.0%), the size of the cysts was 
significant (from 3 to 5 cm), the clinical course proceeded 
aggressively, with frequent exacerbations of inflammatory 
phenomena, which were eliminated only after the course 
of antibiotic therapy (self-inflammatory phenomena were 
not eliminated). From the anamnesis it is established that 
in 3 of 16 patients with galvanosis (18.8%), the aggravation 
of inflammatory phenomena in the cysts of the jaws was 

TYMOFIEIEV AND USHKO



171

complicated by abscesses and phlegmon of the soft tissues 
of the maxillofacial region and neck.      

In the second group of observation, 44 patients 
with odontogenic tumors of the jaw (cystic forms of 
ameloblastoma) were examined. Out of 44 examined, in 
18 persons (40.9%) there were metal-ceramic dentures, 
and in 26 persons (59.1%) there were fixed dentures 
that were made of base metals and their alloys (stainless 
steel, chromium-cobalt and chromium-nickel alloys). 
In 7 persons (15.9%) were simultaneously both cermet 
dentures and fixed dentures made of base metals and 
their alloys. In all patients with both cermet and other 
non-removable dentures in the teeth on which these 
prostheses were fixed, there were metal pins (from 3 to 9 
pcs.). Dental prostheses in the examined group were made 
in the following terms: 29 persons (65.9%) – from 1 to 2 
years, 8 persons (18.2%) – from 3-4 years, and 7 persons 
(15.9%) – more than 5 years.

In a survey of 44 subjects with this pathology, it was 
established that 37 patients (84.1%) complained of fast 
fatigue, and 35 poor sleep. (77.5%), headaches – 22 persons 
(50.0%), nausea was detected in 3 patients (6.8%), vomiting 
was not detected in patients. Disease of the respiratory 
organs (herpetic manifestations, chronic bronchitis, 
frequent ARVI, etc.) in the patients of this group revealed 
in 31 people (70.5%), skin diseases (eczema, dermatitis) – 
in 10 persons (22.7%), gastrointestinal pathology (chronic 
gastritis, chronic cholecystitis and pancreatitis) – in 34 
persons (77.3%). Allergic reactions to medication and 
food products were detected in 16 people (36.4%), we did 
not find other allergic reactions in patients. Metallic and/
or sour taste in the mouth was noted in 26 of 44 subjects 
(59.1%), “current passage” on contact with a metal spoon 
during eating – in 7 persons (15.9%), paresthesia of the 
tongue and the inner surface of the lips (upper and/or 
lower) – in 24 people (54.5%), a feeling of bitterness – in 
14 people (31.8%), burning of the mucous membrane at 
the point of contact with the metal part of the denture – in 
15 people (34.1%). Reddening of the mucosa and petechial 
hemorrhages in the place of contact with the metal parts 
of the prosthesis were found in 12 people (27.3%). Change 
in taste sensitivity was noted in 17 persons (38.6%). Dry 
mouth was detected in 27 patients (61.4%), increased 
salivation – in 17 persons (38.6%), glossodynia (synonym: 
burning mouth syndrome) was detected in 9 persons 
(20.5%).

When visual inspection of the surface of metal 
structures of 44 patients with non-removable dentures, 
we found the following defects: breaks in the places of 
soldering – in 26 people (59.1%), fractures of ceramic or 
plastic parts of dentures - in 29 people (65.9%), dark oxide 
film at the location of the solder – in 19 people (43.2%), 
areas of corrosive lesions – 9 persons (20.5%), non-
uniform distribution of metal protective coating (MPC) 
from titanium nitride on the surface of the metal structure 
of the denture (“bald zones”) – in 33 people (75.0%). 31 of 
44 patients had a simultaneous combination of different 

defects of non-removable dentures (dark oxide film, 
fractures and fractures of ceramic parts of prostheses, 
etc.).

Analysis of potentiometric parameters obtained 
between metallic inclusions (M-M) in patients with 
cystic forms of ameloblastoma (44 people) showed their 
following values: potential difference – 234.1 ± 10.3 mV; 
current strength – 27.7 ± 1.3 μA; the electrical conductivity 
of the oral fluid is 25.2 ± 1.1 μS. All previously listed 
indicators were significantly higher than normal (P < 
0.001). Analyzing the indices found between metallic 
inclusions and the mucosa of the alveolar process of the 
jaw (M-AM) in patients of the 2 group, we established 
the following values: the potential difference – 147.5 ± 
4.8 mV; current intensity – 16.8 ± 0.7 μA; the electrical 
conductivity of the oral fluid is 18.4 ± 0.8 μS. All these 
indicators were significantly higher than normal (P < 
0.001). The parameters revealed between different parts of 
the mucosa of the alveolar process of the jaw (AM-AM) 
in patients were as follows: potential difference – 143.9 ± 
5.0 mV; current strength – 12.9 ± 0.8 μA; the electrical 
conductivity of the oral fluid is 14.2 ± 0.6 μS. The obtained 
potentiometric parameters (AM-AM) were significantly 
higher than in the group of healthy people (P < 0.001). 
The following potentiometric parameters were established 
for the bone in patients with ameloblastomas: a potential 
difference of 46.8 ± 2.4 mV; current intensity – 4.9 ± 0.3 
μA; the electrical conductivity of the tissue fluid is 4.8 ± 0.4 
μS. All the indicated potentiometric parameters on the jaw 
were authentically (P > 0.05) not different in comparison 
with healthy people, i.e. corresponded to the norm.      

Comparing the data of the potentiometric examination 
with the clinical galvanic symptomatology of the patients 
of the 2nd observation group, we came to the conclusion 
that in this group there were patients with only galvanosis 
(different forms). Atypical form of galvanosis is established 
in 18 persons (40.9%), and a typical form of galvanosis – 
in 26 persons (59.1%).

The analysis of the healing of the postoperative cavities 
in patients with odontogenic cysts and cystic forms of 
jaw ameloblastoma in each of the examined groups was 
carried out.

The result of the examination of the patients of the 1st 
group of observation (23 patients with galvanism) found 
that 22 out of 23 patients (95.7%) in this group were healing 
smoothly, without complications, the symptomatology of 
the postoperative pain symptom was not pronounced. In 
1 patient (4.3%) of the previously mentioned 23 patients 
with galvanism, the postoperative cavity healed slowly, 
there was hyperemia of the mucosa in the area of the 
postoperative wound, which lasted more than 7 days 
after the performed operation, there were inflammatory 
conditions in the surrounding soft tissue (inflammatory 
infiltration), as well as severe pain symptoms. It was a 
patient with a decompensated form of galvanism. Despite 
the ongoing anti-inflammatory treatment that was 
conducted to this patient after the operation of removing 
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the cyst, he had a suppuration of the postoperative cavity. 
The size of the postoperative cystic cavity was more than 
3 cm in diameter.

With a favorable postoperative period in patients 
with compensated galvanism, complete, radiologically 
detectable, replacement of the cystic cavity with bone 
tissue, with small and medium sizes of odontogenic cysts, 
was observed after 4-5 months, and at large sizes – 6-7 
months after the surgery. The cavities were replaced with 
bone tissue at small and medium sizes of odontogenic 
cysts evenly, and with large cysts – parietal.

With a decompensated form of galvanism, complete 
postoperative replacement with bone tissue of cystic 
cavities of small and medium size in the cysts of the jaws 
occurred after 5-7 months, and with large cyst size – after 
8-10 months. The cavities were replaced with bone tissue 
at small and medium sizes of cystic cavities at regular 
intervals, and at large sizes – in all cases parietal, and in 
the center of the postoperative cavity radiographically 
determined fibrous tissue.

All the surveyed 1st and 2nd observation groups with 
atypical and typical forms of galvanosis, we divided into 
2 subgroups. The first subgroup included patients who 
were operated on unresolved forms of galvanosis. In the 
2nd subgroup, patients were included, to whom surgery 
for the removal of cysts was carried out only after the 
elimination of the phenomena of galvanosis. To eliminate 
galvanosis, we removed metal dentures, which were 
“causal” in the development of galvanosis, followed by 
the use of medication. As a drug treatment, to eliminate 
local immunodeficiency, in patients with galvanosis we 
used the medication “Nukleinat” (Kyivmedpreparat PJSC, 
Ukraine) (orally 0.25 g 4 times a day after meals for 10-14 
days).

The results of the conducted examination of patients 
showed that among patients in the first subgroup of 
observation (28 subjects) the postoperative suppuration 
of cystic cavities developed in 11 patients (39.3%). 
Postoperative complications were equally common in 
both atypical and typical forms of galvanosis. In the 2nd 
observation subgroup (32 patients), operative intervention 
was performed only after elimination of galvanosis. It was 
established that in all the subjects of the 2nd subgroup of 
observation, the healing of the postoperative cystic cavities 
proceeded smoothly and without any complications, i.e. in 
100% of patients after elimination of galvanic phenomena, 
regardless of the size of the removed cysts, postoperative 
inflammatory complications were not detected.

With a favorable course of the postoperative period, 
complete replacement of the cystic cavity with bone tissue 
in patients with unexplained (untreated) galvanosis with 
small and medium sizes of cysts and cystic forms with 
ameloblastoma was observed after 7-9 months, and at 
large sizes after 10-14 months after the operation. Cavities 
of small size were always replaced with bone tissue evenly, 
and with medium and large sizes – always parietal. In 
patients with unresolved galvanosis, suppuration of the 

postoperative cavities occurred in 39.3% of cases, and 
radiologic replacement with bone tissue in these subjects 
was prolonged for 2-4 months.

Thus, the suppuration of the postoperative cystic 
cavities was directly related to the potentiometric 
parameters, which are characteristic for a group of 
patients with galvanosis. The higher the indices were in 
these patients, the longer the bone-cavity was fully healed.

In patients after elimination of galvanosis, the 
radiology complete replacement of the postoperative 
cavity with bone tissue occurred at small and medium 
sizes after 5-6 months, and at large in 8-9 months after 
the surgery. The cavities were replaced with bone tissue at 
small sizes always evenly, and at medium and large sizes, 
in most cases (about 70%) parietal.

Conclusions

Based on the performed examinations of patients with 
odontogenic cysts, as well as with cystic forms of jaw 
ameloblastoma, in the presence of galvanic pathology, 
it was established that the compensated form of 
galvanism does not adversely affect the postoperative 
course of cystic cavity healing and the results of surgical 
interventions. With a decompensated form of galvanism 
in 4.3% of cases, suppuration of postoperative cavities 
was observed.

In patients with atypical and typical forms of galvanosis 
postoperative complications occurred in 39.3% of cases, 
when operations were performed without elimination 
of galvanosis. The occurrence of complications did not 
depend on the size of the existing cystic cavities. The 
frequency of development of suppuration of postoperative 
cystic cavities was directly dependent on the expression 
of potentiometric parameters. In patients, who underwent 
surgical treatment after the elimination of galvanosis, 
the postoperative course proceeded smoothly, without 
complications.

On the basis of the data obtained, it is proved that in 
conducting surgical interventions in patients with galvanic 
phenomena there is a significant risk of postoperative 
inflammatory complications.
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Introduction

Dirofilaria (synonym: threadlike worm) is a parasite 
of domestic and wild animals that can infect humans 
secondarily by mosquitoes [1]. From the Latin dīrus 
(“fearful”, “vicious” or “ominous”) + fīlum (“thread”) [2] 
and repens (“creeping”). Dirofilariasis is the disease caused 
by filarial nematodes of the genus Dirofilaria [3]. There 
are about 40 recognized species of Dirofilaria [4] and the 
commonest (Joseph et al, 2011) of the Dirofilaria species 
which infects humans are Dirofilaria repens and Dirofilaria 
immitis [2]. The lung lesions are caused by Dirofilaria 
immitis while the subcutaneous lesion is caused mostly 
by Dirofilaria repens [5]. The purpose of our case report is 
to highlight the clinical, intraoperative, and postoperative 
features of Dirofilariasis of the temporal region. 

Case Report

A 31-year-old patient referred to the Maxillofacial Surgery 

Clinical and Intraoperative Features of 
Dirofilariasis of the Temporal Region: 
Case Report*

A B O U T  A R T I C L E S U M M A R Y
Dirofilaria (synonym: threadlike worm) is a parasite of domestic and wild animals that can infect 
humans secondarily by mosquitoes [1]. Our case is strictly demonstrating the features of the 
Dirofilaria repens located in the temporal area. And we precisely described that stage of absence 
of Dirofilaria migration as stage of anabiosis (state of greatly reduced metabolism) before its 
encapsulation stage [2].

© 2018 OMF Publishing, LLC. All rights reserved.

Article history:
Paper received 10 June 2018
Accepted 20 August 2018
Available online 25 December 2018

Keywords:
Dirofilariasis
Dirofilaria repens
Threadlike worm
Encapsulation

1 Head, Center of Maxillofacial Surgery, Kyiv Regional Clinical Hospital, Kyiv, Ukraine (place of work at moment of article preparing). 
Head Physician, Municipal Non-Commercial Enterprise “Irpin Stomatology”, Irpin, Kyiv Region, Ukraine (place of work at moment of article 
publication)
2 Head, Department of Ultrasound, Kyiv Regional Clinical Hospital, Kyiv, Ukraine 
3 Head, Department of Pathomorphology, Kyiv Regional Clinical Hospital, Kyiv, Ukraine
4 Associate Professor, Department of Pathology, Shupyk National Medical Academy of Postgraduate Education, Kyiv, Ukraine (PhD)

Vasyl A. Rybak1,*, Olga S. Cherniak2,*, Pavlo P. Snisarevskyi3, and Valentyna I. Zaritska4

Center with complaints for a painless nodular swelling in 
the left temporal region (Figs 1, 2) during last month. The 
patient did not notice any movement (active migration) 
in the area of swelling. Also, patient did not complain for 
a spontaneous increasing of swelling in the face similar 
to allergic reaction. According to patient medical record 
he lived near the water supply and sewage enterprise in 
Ukrainka, Kyiv Region. Ultrasound showed an oval shape 
hypoechoic lesion in cellular tissue in the inferior aspect of 
the left temporal area. Color and Power Doppler showed 
no vascularity inside the lesion and in the surrounding 
tissue.  A surgery (enucleation) was done under the general 
anesthesia. A worms` behavior during (Fig 3) and after 
the surgery (Fig 4) was the same as in report of Jayasinghe 
et al (2015) [6]: first a threadlike worm was found to be 
wriggling for several seconds before it became lifeless. A 
histopathological evaluation confirms the preoperative 
diagnsosis. The postoperative period was smooth. 

Discussion

Pampiglione et al (2001) reported about 60 new cases of 
Dirofilaria repens in Italy during 9 consecutive years [7]. 
According to their significant amount of cases the Dirofilaria 
was located in the subcutaneous tissue (49 cases), the 
epididymis (2 cases), the spermatic cord (2 cases), the lung 
(2 cases), the breast (2 cases), the omentum (2 cases), and 
under the conjunctival tissue (1 case) [7]. In 2015 Manuel et 
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FIGURE 1. Preoperative anterior view: Place of the Dirofilaria repens localization (arrow) at left temporal region before removal.
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FIGURE 2. Preoperative lateral view: Place of the Dirofilaria repens localization (arrow) at left temporal region before removal.

FIGURE 3. Zoomed intraoperative view: Dirofilaria repens (arrow) upon removal.
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FIGURE 4. Specimen of Dirofilaria repens (arrow) after removal.

al reported only a 13th intraoral case of Dirofilaria published 
in literature [1]. Also a lot of case reports described ocular 
Dirofilariasis [8]. Generally, review of literature revealed 
around 800 Dirofilaria cases distributed worldwide [5]. The 
prospective study (Ermakova et al, 2017) of 266 patients 
revealed that proportion of patients with encapsulated 
parasites was 56.4%; active migration of the parasite was 
observed in 43.6% of patients [9]. 

Conclusions

Our case is precisely demonstrating the features of the 
Dirofilaria repens in the stage of absence of migration i.e. 
stage of anabiosis (Tymofieiev, 2012) (anabiosis is a state 
of greatly reduced metabolism) before its encapsulation 
stage [2]. 
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Introduction

Simple bone cyst (SBC) is an intraosseous pseudocyst 
without epithelial lining [1]. Internationally known 7 
synonyms of the SBC are solitary bone cyst, traumatic 
bone cyst, hemorrhagic bone cyst, hemorrhagic cyst, 
idiopathic bone cavity, unicameral bone cyst and bone 
cyst without lining [2, 3]. Some authors from oral and 
maxillofacial surgery advocates that correct name of that 
pseudocyst is solitary bone cyst [3], others – for the name 
idiopathic bone cavity [4]. In the orthopedic literature, 
these lesions are commonly termed simple bone cysts or 
unicameral cysts [4, 5]. The World Health Organization in 
2012 that type of a non-neoplastic intraosseous pseudocyst 
devoid of epithelial lining named as simple bone cyst [4, 
6]. The purpose of our report is to demonstrate case of 

Case Report: Multilocular Type of Mandibular 
Simple Bone Cyst. Part 1: Cone Beam Computed 
Tomography (CBCT) Findings, Revision of the 
Synonyms and Treatment Strategies*

A B O U T  A R T I C L E S U M M A R Y
Simple bone cyst (SBC) is an intraosseous pseudocyst without epithelial lining [1]. The purpose 
of our report is to demonstrate case of a multilocular type of mandibular simple bone cyst. The 
precise consecutive cone beam computed tomography (CBCT) scans and a CT result of biopsy are 
presented. Revision of wide range of synonyms and a treatment options for multilocular (synonym: 
multicameral) type of SBCs are presented.
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a multilocular type of mandibular simple bone cyst. The 
precise consecutive cone beam computed tomography 
(CBCT) scans and a CT result of biopsy are presented. 
New term criteria and a treatment option for multilocular 
(synonym: multicameral) type of SBCs are proposed.

Case Report

A 41-year-old white lady was referred to the Center of 
Maxillofacial Surgery (Kyiv Regional Clinical Hospital) 
according to incedenticaly finding at panoramic 
radiography of an asymptomatic lesion of right mandible. 
Cone beam computed tomography (CBCT) showed 
a well-circumscribed translucent multilocular lesion, 
measuring 41× 10.08 × 16.42 mm (Fig 1) without bony 
expansion/destruction of the buccal/lingual cortical 
plates of the mandible. Complete septa is divided a cystic 
lesion into two cameras (Fig 2): anterior (14.94 × 7.71 
× 11.06) and posterior (23.72 × 11 × 11.4). The roots 
of the teeth #48-45 located inside the lesion. Noted no 
roots resorption or displacement of the teeth involved 
into both cystic cameras. Tooth #46 was endodontically 
treated several years ago according to medical history 
and has periapical lesions at both roots. According to the 
patients` words she did not notice any previous trauma. 
Paresthesia of the lower lip was absent. The pulp vitality 
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test (Vitality Scanner 2006, SybronEndo, Glendora, CA, 
USA) showed pulp response in the teeth #45, 47, and 
48. The biopsy procedure was performed under local 
anesthesia (2.2 ml Ultracain D-S forte, Aventis Pharma 
Deutschland GmbH, Frankfurt, Germany). A 1.0 ml of 

serous fluid was obtained after trepanation of buccal 
cortical plate. Upon careful curettage no lining was 
fined and the biopsy specimen included small amount 
of trabecular bone. Pathology specimen showed blood 
clots in the huge areas of fibrous tissue and collagen. 

FIGURE 1. Cone beam computed tomography (CBCT). (A) Coronal scan at the level of teeth #46, 47 on the right and teeth #36, 37 on the left. Simple bone cyst is indicated by arrow. The 
neurovascular bundle (arrowhead) is pushed towards the inferior border of mandibular body. (B) Coronal scan at the level of tooth #48 on the right and tooth #38 on the left.
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A pathology diagnosis of a simple bone cyst was 
established. Fulfillment with blood clot only an anterior 
camera was confirmed by CT (5 months after the biopsy) 
showing its ossification (Fig 3). It`s evidence of that 
anterior and posterior camera was not communicated. 

Also, it`s evidence of that in case of completely separate 
cameras the minimally invasive interventions on both 
cystic cameras should be performed. A 2 years follow-
up shows no recurrence of the lesion and complains 
from the patient.

FIGURE 2. Cone beam computed tomography (CBCT). Axial scan at the level of upper parts (A) and middle parts (B) of roots of the teeth #45–47. Anterior camera of simple bone cyst is 
indicated by straight arrow, posterior camera – by curved arrow, intracystic septa – by arrowhead. (Fig 2 continued on next page.)

MULTILOCULAR TYPE OF SBC: REVISION OF SYNONYMS AND TREATMENT STRATEGIES
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FIGURE 2. (cont’d). Axial scan at the level of lower parts (C) and below the (D) of roots of the teeth #45–47. Anterior camera of simple bone cyst is indicated by straight arrow, posterior 
camera – by curved arrow, intracystic septa – by arrowhead.
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FIGURE 3. CBCT coronal scan 5 months after biopsy (minimally invasive perforation the buccal cortical bone and curettage with stimulation of blood clot formation) at the level of tooth #46 
(projection of anterior camera of SBC). Noted a complete fulfillment only the anterior cystic camera (in which biopsy was performed) with a bone (range from 16 HU to 362 HU) that is denser 
than on the contralateral site (range from –235 HU to 204 HU). 

Discussion

According to different authors (Strabbing et al, 2011; 
Tymofieiev, 2012; Resnick et al, 2016) the differential 
diagnosis included odontogenic keratocyst, odontogenic 
tumor (odontogenic myxoma, unicystic or multicystic 
ameloblastoma), giant cell granuloma, aneurysmal bone 
cyst [2-4]. Flores et al (2017) made a unique comparison 
SBCs and aneurysmal bone cysts [7]. According to 
their review aneurysmal bone cysts tends to have more 
aggressive clinical behavior than SBC [7]. Stephanie 
J. Drew, DMD (Founding Editor-in-Chief of Oral and 
Maxillofacial Surgery Cases) reported in the paper of 
Choi et al (2011) precise description of aneurysmal bone 
cysts [8]. According to their article the World Health 
Organization definition of those cysts is an expansive 
osteolytic lesion, identified histologically, that consists 
of blood-filled spaces and canals divided by connective 
tissue septa that can contain osteoid tissue and osteoclast-
like giant cells [8]. 

Despite the fact of wide range of differential diagnosis 
a first diagnosis that our patient received in other clinic 
was an ameloblastoma. What was rejected by our team 
and proved the diagnosis of SBC (multilocular type) by 
the biopsy (Fig 3). 

COMPUTED TOMOGRAPHY (CT) AND PANORAMIC 
RADIOGRAPHY FEATURES OF SBC

Panoramic radiograph typically shows translucent 
unilocular/multilocular images (Martins-Filho et al, 
2012) [9]. Images corresponding to 21 cases of Cortell-
Ballester et al (2009) did not differ significantly from the 
classical descriptions: radiotransparencies of variable size 
and shape, sometimes appearing between the dental roots 
[10]. No displacement or resorption of teeth (Larheim and 
Westesson, 2018) are founded in the area of SBCs [11]. 
Imanimoghaddam et al (2011) fixed that simple bone 
cysts may seem multilocular occasionally in spite of not 
having septa which is due to the propensity of the lesion 
to scallop the endosteal surface of the outer cortex of the 
mandible [12]. From the 26 cases reported by Martins-
Filho et al (2012) 19 cases (73.1%) were unilocular, 7 cases 
were multilocular (26.9%) [9]. In the study of Resnick et 
al (2016) SBCs were unilocular in 44 cases (in 93.62%) or 
multilocular in 3 cases (in 6.38%) [4]. Our case confirms 
the existence of multilocular type of simple bone cysts. 
That pattern of SNC: 1) refutes the term unicameral bone 
cyst as a synonym of that type of lesion in jaws; 2) can 
require (in case of complete intracystic septa) a minimally 
invasive intervention on both cameras.

MULTILOCULAR TYPE OF SBC: REVISION OF SYNONYMS AND TREATMENT STRATEGIES
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MAGNETIC RESONANCE IMAGING (MRI) 
FEATURES OF SBC

Larheim and Westesson (2018) reported that at T1-
weighted MRI SBCs – homogeneous intermediate signal, 
at T2-weighted and STIR MRI – homogeneous high signal 
[11].

TREATMENT OPTIONS FOR SBC

Resnick et al (2016) lists six SBCs treatment tactics that 
are using in orthopedic surgery literature [4]:

Debridement;
Resection and rigid fixation;
Cryogenic therapy;
Corticosteroid injection;
Bone grafting;
Autologous bone marrow injection.

There are three the most popular treatment options for the 
SBCs that are using by maxillofacial and oral surgeons [1, 
13, 14]:

Small size cortical bone perforation and stimulation 
of blood clot formation [1];
Careful curettage of the cavity, and flap repositioning 
and suture without any type of filler material [13];
Decompression (drainage fixation for 3 days) and 
warm saline solution irrigation [14].

Homem de Carvalho et al (2010) in their study confirms 
a success of treatment tactic that include a minimal bone 
intervention procedure to perforate the cortical bone 
and stimulate blood clot formation [1]. That type of 
treatment has two main advantages: the establishment of 
a definitive diagnosis and low invasiveness [1]. Fayzullina 
et al (2016) showed a successful treatment of SBC in the 
area of mandibular symphysis (near teeth #44-33) using 
decompression technique [14]. The decompression 
method included next steps [14]: 1) 0.5 cm vertical incision 
at lower lip frenum; 2) 0.3 cm trepanation hole at cortical 
bone; 3) evacuation of the cystic liquid using aspiration; 4) 
curettage of cavity to receive biopsy material; 5) fixation a 
drainage; 6) irritation of the cystic cavity with warm saline 
solution during 2-3 days.

Serous content in the anterior camera of our case 
confirms existence of 3rd type of SBC content which were 
established in a report of 26 cases (Martins-Filho et al, 
2012) [9]: air was noted within the pathologic cavity in 18 
cases (69.2%), serous-bloody fluid in 5 cases (19.2%), and 
serous fluid in 3 cases (11.6%).

RECCURENCE RATE

Study of Suei et al (2007) proved in follow-up examination 
of 132 cases, greater than 20 percent of SBCs of the jaws 
recurred [15]. So, Imanimoghaddam et al (2011) insisted 
that clinical and radiological follow-up after SBCs surgery 
is strongly indicated [12].

Conclusions

So, precise CBCT description in our case of simple bone 
cyst with multilocular pattern confirms existence of 
multilocular variant of simple bone cyst. That fact requires 
revising a term unilocular bone cyst as a complete 
synonym of simple bone cyst. As the tem “unilocular” 
should be used only as description of one of two possible 
patterns of simple bone cysts. And minimally invasive 
interventions on both cystic cameras should be used as 
treatment option in case of multilocular pattern of SBC.
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