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Management of Alveolar Osteitis in Dental Practice: 
A Literature Review*

A B O U T  A R T I C L E A B S T R A C T
Background. 
Dry socket is one of the most common post-extraction complications with its incidence reaching up 
to 30% after impacted third molar extractions. In spite of its high incidence, there is no established 
treatment for the condition. 
Objectives. 
To investigate how efficient different management methods of Alveolar osteitis are, in regards to pain 
relief, healing process and reduction of the incidence.
Materials and Methods. 
A literature search of “PubMed-MEDLINE” database was conducted using the keywords “dry socket 
management”, “alveolar osteitis”, “fibrinolytic alveolitis”, “post-extraction complications”. The inclusion 
criteria were clinical studies, case reports, reviews and human studies, related to alveolar Osteitis 
published from 2011-2016, written in English language. The exclusion criteria were animal studies, 
studies that discussed other post-extraction complications, and in any other languages than English.
Results. 
63 articles were found and only 31 were reviewed. 18 out of 31 articles were included in the results, 
after reading the full text, due to lack of significant results in the rest of the articles. Out of these there 
were 12 clinical studies, 3 systematic reviews and 1 retrospective study.
Conclusion. 
It was concluded that there is no specific management that could be rated as the best to treat dry 
socket, due to the lack of evidence to support the use of one management over the other, although 
there are many options that can help manage it and have proved to be highly effective recently and 
until today.
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Introduction

Dry socket is one of the most common post-extraction 
complications with its incidence reaching up to 30% after 
impacted third molar extractions. Many terms can refer 
to this complication like “fibrinolytic alveolitis”, “localized 
osteitis”, “alveolitis sicca dolorosa”, “septic socket”, and 
“necrotic socket” [1]. It has been a topic of discussion in 
the literature recently, as the main cause and management 
method haven’t been decided yet.

This study discusses dry socket and focus on the 
different types of management that have been found in 
the literature.

Review of the Literature

Alveolar osteitis (AO), or dry socket, is a relatively 
common complication that can occur after tooth 
extraction. It causes a lot of pain and discomfort but is 
easily treatable. Its incidence is only 2-5% for normal 
extractions but can get up to 30% after impacted third 
molar extractions (Fig 1). Smokers and people with poor 
oral hygiene are more likely to experience AO after an 
extraction [2].

The reason behind AO is that the bone and the 
nerves in the extraction socket stay exposed to air 
and fluids after the extraction due to dislodgment or 
disintegration of the blood clot that was previously 
present inside the socket right after extraction. This 
causes an infection which can last for multiple days 
until it is treated. The symptoms of dry socket include 
pain, halitosis and an unpleasant taste. The halitosis is 
accompanied by gingival inflammation and ipsilateral 
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FIGURE 1. A 35-year-old lady with alveolar osteitis of the mandible complicated with local osteomyelitis. Alveolar osteitis starts after removal of lower wisdom tooth. 3D reconstructed (A) 
and coronal (B) CBCT scans shows cortical bone defect (arrow) of the ramus. Also the periosteal reaction (arrowheads) and bone sequester (curved arrow) is noted. On panoramic x-ray the 
bone resorption (arrow) of the ramus near the postextraction socket (arrowhead) is noted. A sequestrated fragment of the mandibular bone (D) after its removal 8 week after the process 
starts. (Images of Figure 1 are courtesy of Ievgen I. Fesenko, Assіs Prof; Kyiv, Ukraine) (Fig 1 continued on the next page.)
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FIGURE 1. (cont’d).  A sequestrated fragment of the mandibular bone (D) after its removal 8 week after the process starts. (Images of Figure 1 are courtesy of Ievgen I. Fesenko, 
Assіs Prof; Kyiv, Ukraine)

regional lymphadenopathy. The pain can be localized 
or can extend to the temporal region and to the ear (if 
the dry socket occurs at the third molar region). There 
are various risk factors for this complication including 
difficulty of the surgery, age and gender, trauma, 
irrigation methods, infection and smoking, medical 
history, systemic disorders, amount of anesthesia, 
operator’s experience, menstrual cycle and the use of 
oral contraceptives [3-5].

There are many treatment options for AO 
including, topical and systemic antibiotics, NSAIDS, 
antifibrinolytic drugs, avoiding curettage of the 
socket, relieving the pain by packing a paste of zinc 
oxide eugenol (ZOE) into the socket and other drug 
combinations have been used as well. None of the 
mentioned treatment options has gained universal 
acceptance or success.

The prevention methods include use of antibiotics, 
avoiding smoking and the use of mouth rinse and gels, 
which can help reduce the incidence of AO [5]. This 
study reviews and discusses on the causes and possible 
management of alveolar osteitis as a complication after 
dental extractions which are available in the literature 
until now. 

Material and Methods

In this study, a literature search of “PubMed-MEDLINE” 
database was conducted with the following search terms 

“dry socket management”, “alveolar osteitis”, “fibrinolytic 
alveolitis”, “post-extraction complications”. The terms 
were also merged using the word “AND” to find results 
that contained two or more of the keywords.

The inclusion criteria were clinical studies, case 
reports, reviews and human studies, related to alveolar 
osteitis published from 2011-2016, written in English 
language.

The exclusion criteria were animal studies, studies 
that discussed other post-extraction complications, and 
in any other languages than English.

The selection of articles was based on reading the 
titles and the abstract in order to identify the relevance 
of the contents of the articles.

Results

In this study, 63 articles were found using the keywords, 
and after applying the inclusion and exclusion criteria 
only 31 were reviewed. 18 out of 31 articles were included 
in the results, after reading the full text, due to lack of 
significant results in the rest of the articles.

Out of these there were 12 clinical studies, 3 systematic 
reviews and 1 retrospective study. The studies included 
were divided according to the level of pain, healing 
process, reduction of the incidence of AO and reduction 
in the inflammation and swelling.

In attempting to find the management that can 
reduce the incidence of AO, it was found that many 

D



150

options were available including CHX (chlorhexidine), 
which works as an antibacterial and an antiseptic in 
the socket, antibiotics like Penicillin V and amoxicillin 
with clavulanic acid, PRF (platelet rich firbrin) and PRP 
(platelet rich plasma), PRGF (plasma rich in growth 
factors), ozone gas, tranexamic acid, and the use of 
collagen sponge.

The management options that were found to be 

successful at reducing the levels of pain were the use of 
CHX, alvogyl, PRF and PRP, PRGF, LLLT (low level laser 
therapy), honey and zinc oxide eugenol.

Accelerated healing was achieved by the use of PRF 
and PRP, PRGF, honey and Tranexamic acid. Honey 
also reduced the inflammation and the C-reactive 
protein levels in the sockets. PRF and PRP reduced the 
swelling.

TABLE 1. Comparing different management options of alveolar osteitis.

Authors Title Management Result Year/Type of Study

  

C
hl

or
he

xi
di

ne

Daly et al [3] Local interventions for the 
management of alveolar 
osteitis. Local interventions 
for the management of 
alveolar osteitis.

Use of different 
concentrations of 
CHX mouth rinses 
(0.12% and 0.2%).

Prevention of dry socket 
by approximately 42% 
and 58% using mouth 
rinses and gel respectively. 
Results were statistically 
significant.

2012/Randomized 
controlled trials

Zhou et al [7] The efficacy of intra-alveolar 
0.2% chlorhexidine gel on 
alveolar osteitis.

Use of different types 
of chlorhexidine (gel 
and mouthwash).

Both types of CHX were 
effective in preventing AO 
by 56%. This result was 
significant.

2016/A meta-
analysis

Sridhar et al [6] Evaluation of the 
Perioperative Use of 0.2% 
Chlorhexidine Gluconate 
for the Prevention of 
Alveolar Osteitis After the 
Extraction of Impacted 
Mandibular Third Molars.

Use of 0.2% 
chlorhexidine 
mouthwash 
(rexidine).

CHX decreased the 
incidence of AO and the 
result was statistically 
significant.

2011/A clinical 
study

Requena-Calla 
et al [8]

Effectiveness of intra-
alveolar chlorhexidine 
gel in reducing dry 
socket following surgical 
extraction of lower third 
molars.

Use of intra-alveolar 
chlorhexidine gel.

A significant reduction 
in the pain levels in 
the sockets where 
chlorhexidine gel was 
applied compared to the 
placebo gel.

There was no significant 
difference in the reduction 
of alveolar osteitis.

2016/ Pilot study

A
nt

ib
io

tic
s

Marcussen et al 
[10]

Effect of single-dose 
preoperative antibiotics 
at surgical osteotomy 
extraction of lower third 
molars.

Use of single dose of 
penicillin.

A significant reduction 
in AO.

2016/Systematic 
review

Arteagoitia et 
al [9]

Efficacy of amoxicillin 
and amoxicillin/clavulanic 
acid in the prevention of 
infection and dry socket 
after third molar extraction. 
A systematic review and 
meta-analysis.

Used of prophylactic 
amoxicillin, with or 
without clavulanic 
acid

The risk of alveolar 
osteitis was reduced 
when amoxicillin with 
clavulanic acid was 
administered. And the 
difference was statistically 
significant.

2016/Systematic 
review, meta-
analysis.
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Authors Title Management Result Year/Type of Study
A

lv
og

yl

Eshghpour et al 
[11]

Comparison of the effect of 
low level laser therapy with 
alvogyl on the management 
of alveolar osteitis.

Use of alvogyl 
and low level laser 
therapy.

Alvogyl was quickest at 
relieving pain.

The result was statistically 
significant.

2015/Randomized 
clinical trial pilot 
study.

LL
LT

Eshghpour et al 
[11]

Comparison
of the effect of low level 
laser therapy with alvogyl 
on the management of
alveolar osteitis. 

Use of alvogyl and  
low level red laser 
and infrared laser 
therapy to reduce 
alveolar osteitis

Alvogyl was quickest at 
relieving pain, but on 
day 2, after 12 hours, low 
power red laser (660nm 
wavelength) was more 
efficient.

2015/ Randomized 
clinical trial pilot 
study.

PR
F/

PR
P

Hoaglin et al 
[13]

Prevention of localized 
osteitis in mandibular third-
molar sites using platelet-
rich fibrin.

Use of platelet-rich-
fibrin.

Prevalence of dry socket 
decreased (from 9.5% to 
1% (90%). This result was 
statistically significant.

2013/Clinical trial.

Dutta et al [12] A randomized comparative 
prospective study of 
platelet-rich plasma, 
platelet-rich fibrin, and 
hydroxyapatite as a graft 
material for mandibular 
third molar extraction 
socket healing.

Use of platelet-rich 
plasma (PRP), 
platelet-rich 
fibrin (PRF), and 
hydroxyapatite 
(HA) .

Pain and swelling 
significantly reduced and 
the site showed better soft 
tissue healing after used 
of PRP, PRF compared 
to HA.

2016/A randomized 
comparative 
prospective study.

PR
G

F

Pal et al [14] Comparative evaluation of 
zinc oxide eugenol versus 
gelatin sponge soaked in 
plasma rich in growth factor 
in the treatment of dry 
socket: An initial study.

Use of PRGF with 
gelatin sponge, and 
zinc oxide eugenol 
dressing.

Extraction sockets that 
were treated with PRGF 
gelatin sponge showed 
significantly faster 
healing.

2013/Clinical trial.

Haraji et al [12] Effect of plasma rich in 
growth factors on alveolar 
osteitis.

Use of plasma rich in 
growth factors.

Intensity of pain and 
occurrence of AO 
significantly decreased. 
Faster healing with PRGF.

2012/In vivo.

ZO
E

Pal et al [14] Comparative evaluation of 
zinc oxide eugenol versus 
gelatin sponge soaked in 
plasma rich in growth factor 
in the treatment of dry 
socket: An initial study.

Use of PRGF with 
gelatin sponge, and 
zinc oxide eugenol 
dressing in the 
treatment of dry 
socket.

Extraction sockets that 
were treated with PRGF 
gelatin sponge showed 
faster healing than sockets 
that were treated with 
ZOE, and the difference 
was statistically significant. 
But, ZOE helped relief pain 
faster than PRGF.

2013/Clinical trials.

O
zo

ne

Ahmedi et al 
[16]

Efficiency of gaseous 
ozone in reducing the 
development of dry socket 
following surgical third 
molar extraction.

Use of ozone gas 
(O3) to reduce the 
incidence of alveolar 
osteitis.

Dry socket was more 
prevalent in the group 
that didn’t receive O3 
gas (16.67%) than the 
group that did receive 
O3 gas (3.33%). The 
difference was statistically 
insignificant.  
Significant pain relief. 

2016/Clinical trial-
pilot study.

MANAGEMENT OF ALVEOLAR OSTEITIS: A LITERATURE REVIEW
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Authors Title Management Result Year/Type of Study
H

on
ey

Soni et al [20] Effects of honey in the 
management of alveolar 
osteitis: a study.

Use of honey as a 
dressing to manage 
alveolar osteitis.

Faster healing and a 
significant decrease in 
C-reactive protein (CRP) 
levels

2016/Clinical trial

Singh et al [19] Honey a sweet approach to 
alveolar osteitis: a study.

Significant reduction 
in inflammation, pain. 
Significant reduction 
in levels of C-reactive 
protein (CRP).

2016/Clinical trial

Tr
an

ex
am

ic
A

ci
d

Anand et al [17] The efficacy of tranexamic 
acid in the reduction of 
incidence of dry socket.

Use of Tranexamic 
acid either orally 
or in Gel foam 
that’s soaked in 
Tranexamic acid to 
reduce the incidence 
of alveolar osteitis.

Significant decrease in 
incidence of AO and 
faster healing.

2015/An 
Institutional double 
blind study.

C
ol

la
ge

n
Sp

on
ge

Cho et al [18] Complication rates in 
patients using absorbable 
collagen sponges in third 
molar extraction sockets: a 
retrospective study.

Evaluation of the 
postoperative 
complication rates 
for absorbable type-I 
collagen sponge 
(Ateloplug; Bioland) 
used in third molar 
extraction.

The overall complication 
rate was 4.52%, with 3% 
experiencing surgical site 
infection (SSI), 1.14% 
showing alveolar osteitis, 
and 0.39% experiencing 
hematoma.

2015/A 
retrospective study.

Discussion

Each one of the mentioned articles discussed different 
management options for alveolar osteitis.  About 4 reviews 
discussed the use of different types of Chlorhexidine 
(CHX) as a management option. CHX is antiseptic and 
antimicrobial, it reduces the oral microbes in the wound 
and plays a primary role in stopping fibrinolysis by killing 
the bacteria that causes it [6]. Daly et al [3] studied the 
difference between CHX mouth rinses with different 
concentrations of 0.12% and 0.2%, and CHX gel with 
0.2% concentration. These groups were compared with a 
placebo group. It was found that rinsing with CHX mouth 
rinses both before and after the extractions prevented 
about 42% of alveolar osteitis when compared to the 
placebo group. There was no significant difference in the 
results when both the concentrations of the mouth rinses 
(0.12% and 0.2%) were compared. It was also found that 
placing 0.2% CHX gel in the sockets after extractions 
prevented about 58% of alveolar osteitis compared to the 
placebo group [3].

Zhou et al [7] assessed the effect of 0.2% CHX gel in 
the prevention of dry socket, where it was established that 
the gel reduced the risk of dry socket by 56% compared 
to the placebo group. However, there was no significant 
difference between 0.2% CHX gel and 0.12% CHX 
mouthwash.

Sridhar et al [6] evaluated the perioperative use of 
0.2% CHX gluconate as a preventive method for alveolar 
osteitis. The reduction of the complication was statistically 
significant, as there was no case of alveolar osteitis when 
CHX was used 1 day before and 7 days after the surgery, 
twice daily. However, Requena-Calla et al [8] found that 
there was no relationship between the type of gel that is 
administered intra-alveolarly and the incidence of alveolar 
osteitis, but there was a significant reduction in the pain 
levels in the sockets where chlorhexidine gel was applied 
compared to the placebo gel.

Antibiotics also kill and inhibit the growth of bacteria 
due to the antimicrobial and antibacterial properties, 
therefore they inhibit fibrinolysis and reduce the incidence 
of dry socket [9, 10]. Marcussen et al [10] reviewed the 
effect of single-dose antibiotics on surgical extractions 
where it was found that a single dose of penicillin V 0.8g 
administered before the surgical osteotomy extraction 
significantly reduced the incidence of alveolar osteitis. 

Arteagoitia et al [9] assessed the use of amoxicillin with 
or without clavulanic acid in the prevention of dry socket 
after extractions and concluded that the combination of 
amoxicillin with clavulanic acid reduced the risk of the 
complication significantly compared to amoxicillin on its 
own.

Alvogyl and laser therapy are also included in the 
treatment options for alveolar osteitis. Alvogyl contains 
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eugenol which acts as an analgesic, iodoform which 
acts as an antimicrobial and butamben which acts as an 
anesthetic [11]. The laser has antimicrobial features and 
it also increases the speed and quality of wound healing 
[11]. Eshghpour et al [11] compared the effects of both 
these options to manage the complication. He found that 
alvogyl helped relief pain the quickest compared to the 
low power red laser (660nm wavelength), but on day 2 
and after 12 hours, low power red laser was more efficient 
than alvogyl. Low level infrared laser (810nm wavelength) 
did not show any better results than both alvogyl and low 
power red laser.

Platelet-rich fibrin (PRF) and platelet-rich plasma 
(PRP) are also one of the management options. They act 
as bone grafting materials, which help in bone repair by 
stimulating mitogenic responses in the periosteum. They 
can also prevent foreign body inflammatory reactions 
[12, 1]. Hoaglin et al [13] used platelet-rich fibrin to 
treat localized osteitis in the sockets after extractions and 
as a result there was better healing and clot retention in 
the sockets and it greatly reduced the post-operative 
management time. PRF caused 90% reduction in the 
prevalence of alveolar osteitis. Dutta et al [12] compared 
the use of PRF, PRP and hydroxyapatite (HA) in the 
management of dry socket and found that there was 
significant reduction of pain and swelling and also 
better soft tissue healing when PRF and PRP were used, 
compared to HA.

Plasma rich in growth factors (PRGF) and zinc oxide 
eugenol (ZOE) can be used as a treatment option for dry 
socket. PRGF contains platelets, fibrinogen and growth 
factors like PDGF, TGF, PDEGF, PDAF, IGF-1 and PF-
4, these factors increase angiogenesis, chemotaxis of 
macrophages and fibroblasts and therefore increase 
vascularity. They also enhance osteogenesis by increasing 
granulation tissue production and epithelialization. It is 
biocompatible and can also have antimicrobial features. 
ZOE has antiseptic and anesthetic properties as it 
depresses sensory receptors involved in pain perception 
[14]. Pal US et al [14] compared both of these treatments 
in a study and the result was that the use of PRGF resulted 
in better tissue healing than ZOE, but ZOE was faster 
in relieving pain. When compared to each other, the 
differences were statistically significant. Haraji et al [15] 
assessed the preventive effect of PRGF on alveolar osteitis 
(AO) and concluded that there was a significant reduction 
in AO occurrence and pain, and accelerated healing of the 
sockets.

Ozone gas is also effective in reducing the occurrence 
of AO. It has antibacterial features as it has the ability to 
form oxidizing free radicals and destroy the membranes 
and cell walls of bacteria. In addition, O3 gas helps in 
synthesis of leukotrienes, interleukins and prostaglandins, 
which gives it anti-inflammatory properties. It can 
also improve delivery of oxygen to hypoxic tissues by 
stimulating oxygen metabolism [16]. Ahmedi et al [16] 
studied the efficacy of O3 gas and found that there was a 

significant reduction in inflammation, pain levels, post-
operative recovery period, and there was also improved 
tissue healing. But there was no significant reduction in 
the occurrence of AO.

Tranexamic acid is an antifibrinolytic as it prevents 
the attachment of plasminogen and plasmin and 
therefore prevents the degradation of fibrin. Anand et 
al [17] evaluated the efficacy of Tranexamic acid either 
systemically or locally as a gel foam in comparison with a 
placebo, he concluded that there was a significant decrease 
in the incidence of AO and there was faster tissue healing 
in comparison with the placebo group. There was no 
difference between the local or systemic administration of 
the medicament. 

Cho et al [18] suggested that the use of absorbable 
type-1 collagen sponge reduced the risk of AO but the 
result was not statistically significant. Type-1 collagen is a 
fibrillar collagen which supports bone matrix. It enhances 
hemostasis, facilitates granulation tissue formation, and 
protects the wound surface.

Recently, Soni et al [20] and Singh et al [19] evaluated 
the effects of honey as a dressing as a management option 
for AO. Honey is hyperosmolar and due to that it can 
reduce the edema. it forms a physical barrier, keeps moist 
environment and prevent bacterial colonization due to 
its viscous property. It is also bactericidal due to its low 
PH and the hydrogen peroxide content. Due to its high 
nutrient content, it promotes rapid epithelialization. As 
a result, honey significantly reduced C-reactive protein 
levels and thus reduced inflammation and pain, it also 
helped in accelerated tissue healing.

According to all the results that we reviewed, the 
percentages of success were better when substances 
that accelerated the healing process and regeneration of 
the bone were used like PRGF and PRF (90% reduction 
rate), in comparison with the substances that acted as 
antibacterials and antimicrobials like CHX (ranging from 
42% to 58% being the maximum reduction rate). This 
is due to the fact that the main cause of AO is not from 
bacterial origin. Therefore we can say that the best results 
would be achieved if both those management options 
were used together at the same time.

Conclusion

In this study, and according to the literature [1-32], it 
was concluded that there is no specific management that 
could be rated as the best to treat dry socket, due to the 
lack of evidence to support the use of one management 
over the other, although there are many options that can 
help manage it and have proved to be highly effective 
recently and until today. Further investigations on larger 
samples need to be done in order to reach the main cause 
and the best management for AO. However, the primary 
aim of a practitioner in a dental clinic is to relief pain, 
reduce post-operative time and promote healing to 
preserve the socket.

MANAGEMENT OF ALVEOLAR OSTEITIS: A LITERATURE REVIEW
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Assessment of the Relationship of the Frankfort 
Horizontal Plane and the Orbitomeatal Line 
With Attainment of the Natural Head Position*

A B O U T  A R T I C L E A B S T R A C T
The diagnosis of dentofacial deformities and the choice of ortho-surgical treatment depend 
on the correct positioning of the head at the time of registration in 2D or 3D, called the natural 
head position (NHP). We selected 32 subjects from Arnett class I and obtained their frontal and 
lateral photographs in NHP to evaluate the relationship and stability between the orbitomeatal 
line, the Frankfort horizontal plane and the face midline with the true vertical line (TVL) and the 
true horizontal line (THL). Mean and standard deviation of angulation were obtained for all cited 
variables, with the results leading to the conclusion that the orbitomeatal line and the Frankfort 
horizontal plane can be used to obtain the NHP in an individualized way.
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Introduction

Facial esthetics can influence psychological factors, 
social development, and the quality of life of patients. 
The contour of the soft tissue, the skeletal relationships, 
and the functional occlusion should be considered in 
the diagnosis and planning of ortho-surgical treatment. 
Therefore, orthodontic treatment and orthognathic 
surgery have the objective of correcting facial and skeletal 
facial discrepancies, and altering the facial profile, in 
order to achieve satisfactory esthetic and functional 
results in patients [1].

Anthropomorphic studies of the head for 
investigation or clinical evaluation require a standard 
orientation of the skull as a reference. In 1884, the concept 
that the Frankfort horizontal plane could be used as the 
horizontal intracranial reference was adopted, which 
served as a guide for the correct positioning of the head. 

Since 1950, the perception that the Frankfort plane may 
not always be horizontal when the natural head position 
(NHP) is adopted has resulted in a greater interest in 
obtaining the NHP for cephalometric measurements 
[2-4].

The NHP was first described in 1862 and occurs when 
a patient is looking at a distant point at eye level, which 
implies that the visual axis is horizontal [5]. However, it 
was only during the 1950s that the term “natural head 
position” was introduced into orthodontic assessment, 
considered to be a stable, reproducible position that 
seems to correlate better with the actual craniofacial 
morphology, in addition to being related to future 
patterns of skeletal growth and type of respiration [6].

Obtaining the NHP has the advantage that it can 
be associated with extra-cranial reference lines for 
cephalometric analysis [3]. According to Arnett and 
McLaughlin [7], these references are the true vertical 
line that is drawn along the subnasal area perpendicular 
to the NHP, and the true horizontal line that is parallel 
to the ground.

NHP and natural head posture are terms that 
are constantly used as synonyms. However, more 
specifically, the NHP determines the relationship of the 
head to the TVL and the natural posture of the head 
determines the relationship of the head to the cervical 
spine [3, 8].

The Frankfort horizontal plane (porion-orbital) is 
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used to obtain cephalograms oriented parallel to the 
ground. The technique is reproducible and provides 
a clear view of cephalograms, with few projection 
errors, but can modify the patient’s natural posture and 
consequently also cause variations in the NHP of each 
person [7, 9].

When taking cranial radiographs, there are other 
reference lines that can be used in addition to the 
Frankfort horizontal plane. The orbitomeatal line, located 
between the outer corner of the eye and the midpoint of 
the patient’s tragus, is one of them. Used for the clinical 
positioning of the patient prior to radiography, it forms 
an angle of approximately 10 degrees with the Frankfort 
horizontal plane [10-13].

The objectives of this study are to evaluate the 
relationships of the Frankfort horizontal plane and the 
orbitomeatal line with the TVL and THL and to evaluate 
the relationship of the face midline with the TVL, in 
order to determine whether there is a standard measure 
to achieve the NHP for all patients.

Materials and Methods

This was a comparative cross-sectional study, approved 
by the Ethics Committee of the Clinical Hospital of 
the Federal University of Goiás. It initially involved 
the evaluation of 85 subjects randomly selected from 
the community, from June 2016 to December 2016, 
who were older than 18 years of age and had complete 
dentition to at least the first molars. Those with a scar 

in the facial region or a deformity or postural difficulty 
were excluded.

Frontal and profile photographs of each subject 
were obtained with a Canon EOS Rebel T5 DSLR 
digital camera, 18MP, in the same environment and 
by the same operator, using a white background and 
a plumb representing the TVL. At the moment of 
photographing, the subjects were standing with a NHP, 
which was obtained by directing them to look at the 
image of their own pupils in a mirror placed 2 m away, 
with shoulders and head relaxed. The camera was 
positioned on a tripod, 2 m away from each subject, 
at face level, with a central focus centered on the point 
of the greatest prominence of the zygomatic bone in 
the profile photographs and at the tip of the nose in 
the frontal photographs. The operator did not perform 
accommodation maneuvers or postural modification 
on the subjects.

Markings with a blue tip pen were made on the 
following anatomical landmarks of the subject:

1. Mean point of the distance between the medial 
corners of the eyes and the point located in the 
upper lip filtrum, for the facial midline (Fig 1A, 
B).

2. Orbital craniometric point and superior point of 
the external acoustic meatus, for the Frankfort 
horizontal plane.

3. Skin point of the outer corner of the eye and 
tragus midpoint for orbitomeatal line tracing 
(Fig 2A, B).

FIGURE 1. (A) Markings (dots) in the mean point of the distance between the medial corners of the eyes and the point located in the upper lip filtrum. (B) Tracing of the facial midline 
(red line) and the TVL (black line).

All photographs included a 7-cm marking device 
on the plumb and the distance between the tragus and 
the outer corner of the eye was also recorded to aid in 
reproducing the original size of the profile photograph 
at the time of the computerized analysis of data. At the 

end of the recording, all photographs were scanned and 
analyzed in the AutoCAD® measurement and drawing 
program, version 2010.

The orbitomeatal line, the Frankfort horizontal plane 
and the midline of the face were identified by using 
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FIGURE 2. (A) Markings (dots) in the orbital craniometric point, the superior point of the external acoustic meatus, the skin point of the outer corner of the eye and the tragus midpoint. 
(B) Tracing of the orbitomeatal line (upper line) and the Frankfort horizontal plane (lower line).

tracing and angulation tools. The TVL was identified 
by transferring the line formed by the plumb, passing 
through the middle intercantal point in the frontal 
photograph, and passing through the subnasal point in 
the profile photo.

Arnett’s cephalometric analysis of soft tissue (CAST) 
was performed and it was determined that only 32 
subjects from the 85 chosen initially had the Arnett Class 
I-compatible facial profile, which is considered to be the 
most esthetic and harmonious; therefore, 53 subjects were 
excluded from the final sample.

The following angles were obtained in the AutoCAD® 
program, version 2010:

1. Profile photograph:

Angle formed between orbitomeatal line and true 
vertical line (OML-TVL).
Angle formed between Frankfort horizontal plane 
and true vertical line (FHP-TVL).
Angle formed between orbitomeatal line and true 
horizontal line (OML-THL).
Angle formed between Frankfort horizontal plane 
and true horizontal line (FHP-THL).
Angle formed between orbitomeatal line and 
Frankfort horizontal plane (OML-FHP).

2. Frontal photograph:

Angle formed between face midline and true vertical 
line (FML-TVL).
 
A sample calculation was performed to compare 

the means of all angulation variables and the CAST 
variables that had been calculated between male (n = 
11) and female (n = 21) subjects; the calculation was 
of the two-tailed type, with absolute error of 5%, and 
effect of the delineation of 3.0 (determined from data 
of the present study) totaling test power of 100%. The 
analysis was performed using G* Power® software 

version 3.1.9.2.
To perform the statistical analysis, the collected 

data were tabulated and stored using a spreadsheet, 
specially developed for this research, of the Microsoft 
Office Excel® program, version 2013. Statistical analysis 
of the variables was performed in the statistical package 
STATA® version 12.0.

For descriptive analysis, continuous variables 
were expressed as mean, standard deviation, and 95% 
confidence interval of the mean. Then, the normality of 
the continuous variables was tested using the Shapiro–
Wilk test. Subsequently, we compared the means 
by classifying subjects by sex (male/female) using 
the Student’s t or Mann–Whitney test. Statistically 
significant data were those that presented a P value 
<0.05.

A simulation was performed with the values 
obtained in a subject using the AutoCAD® software, 
version 2010, by adapting the position of the photograph 
to the mean angulation obtained for OML-TVL and 
FHP-TVL, and to the higher and lower recorded values 
of both variables to determine the true clinical impact 
of these variables in the antero-posterior projection of 
important structures for the cephalometric analysis of 
soft tissue (Figs 3 and 4).

Results

The cephalometric analysis of soft tissue performed 
on the 32 subjects was consistent with the values 
established for Arnett Class I, where prominence of the 
upper lip (UL), lower lip (LL), and soft-tissue pogonium 
(PG) in relation to the TVL expresses a more harmonic 
and esthetic facial profile (Table 1).

The angulation values obtained in the analysis of 
the variables showed different amplitudes between the 
lowest and highest values recorded (Table 2).

The results of the statistical analysis on the 
achievement of normality in the male and female genders 

a.

b.

c.

d.

e.

a.
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FIGURE 3. Simulation performed with the values obtained in OML-TVL. (A) Adapting the position of the photograph to the lower value recorded. (B) Adapting the position of the 
photograph to the higher value recorded.

FIGURE 4. Simulation performed with the values obtained in FHP-TVL. (A) Adapting the position of the photograph to the lower value recorded. (B) Adapting the position of the 
photograph to the higher value recorded.
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TABLE 1. Mean and standard deviation in Arnett’s CAST and in this study.

TABLE 3. Results of the statistical analysis showing mean, standard deviation and trust interval for every variable analyzed.

TABLE 4. Results of the simulation performed with the photograph of a subject.

TABLE 2. Angulation values obtained in the analysis of the variables and difference 
between the lowest and highest values recorded.

Female Male

Arnett
 (mm)

Obtained
(mm)

Arnett
 (mm)

Obtained
(mm)

3.7 ± 1.2 3.5 ± 0.7 3.3 ± 1.7 2.7 ± 0.8

1.9 ± 1.4 1.7 ± 0.8 1.0 ± 2.2 0.4 ± 1.0

-2.6 ± 1.9 -2.5 ± 1.1 -3.5 ± 1.8 -3.0 ± 1.1

Variable Average value Difference
OML -TVL 67.7° 12.2°
FH – TVL 82.5° 12.9°

OML – THL 22.2° 12.2°
FH – THL 7.4° 12.9°
OML – FH 14.8° 4.6°
FML - TVL 1.0° 3.7°

showed that there were no statistically significant 
differences when comparing the values of most of the 
angulation measures between the two genders. When 
the t-test was performed with a significance level of 
0.05, it was found that the only measures that showed a 
notable difference between males and females were the 
relationship of upper lip and TVL and the relationship 
of lower lip and TVL, but both values remained within 

parameters considered normal by Arnett (Table 3).
The simulation performed with the photograph of 

a subject showed that the different angulation values 
of the OML-TVL and FHP-TVL variables can cause 
a small but important difference at the time of the 
cephalometric analysis of soft tissue when the patient is 
positioned according to the data obtained in this study 
(Table 4).

Total
n = 32

Male
n = 11

Female
n = 21

P Value

Variable M SD TI M SD TI M SD TI

OML-TVL 67.8 3.1 66.7-68.9 68.8 3.2 66.6-70.9 67.3 3.0 65.9-68.7 0.197

FH - TVL 82.5 2.9 81.4-83.5 83.0 3.8 80.4-85.5 82.2 2.5 81.1-83.3 0.517

OML - THL 22.2 3.1 21.1-23.3 21.1 3.2 19.1-23.3 22.7 3.0 21.3-24.1 0.197

FH - THL 7.5 2.9 6.4-8.5 7.0 3.8 4.4-9.5 7.7 2.5 6.6-8.8 0.517

OML - FH 14.8 1.4 14.3-15.3 14.4 1.1 13.7-15.1 15.1 1.5 14.4-15.8 0.161

FML - TVL 1.1 1.1 0.7-1.5 1.1 1.2 0.3-1.9 1.1 1.1 0.6-1.6 0.740**

UL - TVL 3.2 0.8 2.9-3.5 2.7 0.8 2.2-3.2 3.5 0.7 3.2-3.8 0.010

LL - TVL 1.3 1.0 0.9-1.7 0.4 1.0 -0.3-1.1 1.7 0.8 1.3-2.1 <0.001

PG - TVL -2.7 1.0 -3.1- -2.3 -3.0 1.0 -3.7 - -2.3 -2.5 1.1 -3.0 - -2.0 0.283

Table 4 a. Simulation performed with LOM – TVL values 

Lower value
56.6° 

Mean
62.7°

Higher value
68.8°

CAST (mm)
UL - TVL 3.6 2.6 1.5
LL - TVL 4.6 1.4 -1.2
PG - TVL 4.7 -1.4 -5.5

Table 4 b. Simulation performed with FH – TVL values

Lower value
72.2°

Mean
78.7°

Higher value
85.1°

CAST (mm)
UL - TVL 3.5 2.6 1.3
LL - TVL 4.5 1.4 -1.5
PG - TVL 4.6 -1.4 -6.3

CRUZ AND GASPERINI
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Discussion

The Frankfort horizontal plane is one of the clinical 
cephalometric references used more frequently to obtain 
the NHP. Upon performing teleradiography, the patient 
is positioned in the cephalostat with the Frankfort 
horizontal plane, parallel to the ground, which means 
that, in the image examination, the Frankfort horizontal 
plane can be traced parallel to the THL [10]. However, 
in 1993, Arnett and McLaughlin [7] reported that no 
person has the Frankfort horizontal plane parallel to the 
ground and there may be patients in the NHP, but with 
the Frankfort horizontal plane tilted up or down. It is for 
this reason that the objective of this study was to evaluate 
the NHP as a better reference related to the craniofacial 
morphology of subjects.

Obtaining the NHP can be achieved in different 
ways. Verma et al in 2012 [3] mentioned in their 
work the study by Solow and Tallgren performed in 
1971, in which the patient was asked to walk, perform 
downward oscillations of the head back and forth until 
reaching the standing position of “self-equilibrium” 
and then look at the reflection of his eyes in a mirror 
200 cm away. In 1988, Cooke and Wei [14] studied and 
compared the previous method with another method 
in which no external reference was used and concluded 
that reproducibility was better with the mirror method 
(1.9°) than without it (2.7°). The study by Bister et al 
in 2002 [15], contradicted previous ones by eliminating 
the previous procedures of walking and oscillation of 
the patient’s head. The operator was allowed to interfere 
and repeat the procedure if the patient’s head was clearly 
not in the NHP. These authors found reproducibility 
of 1.4°. In 2015, Tian et al [16] compared the previous 
methods and added a last method of obtaining the NHP 
called “estimated position,” and the positioning criteria 
were that there could be no flexion or extension of the 
head when observing the side view of the subject, and 
there could be no obvious inclination from head to 
the sides when looking at the subject from the front, 
finding in this method greater reproducibility with a 
value of 0.9° when compared with the mirror method. 
In carrying out this study, we opted for the method 
of Bister et al reported in 2002 [15], using the mirror 
method without previous oscillatory movements, 
but contrary to the author’s guidelines there was no 
interference by the operator, in order to evaluate the 
subject’s estimated position when positioning for 
photography as proposed by Tian et al (2015) [16].

Damstra et al (2010) [6] emphasized the importance 
of recording and studying the NHP in the three planes of 
space and, from this, Weber et al (2013) [17] stated that 
the natural position of the head and the inclinations in the 
coronal axis of individuals are influenced by the vestibulo-
ocular and vestibulospinal reflexes, demonstrating that 
there is less variability of inclination in the coronal axis 
than in the sagittal axis. To complement this, Liu et al 

(2015) [18] reported that the gravitational response of 
the inner ear causes interaction among the head position, 
the visual axis, the posture of the head, and the muscles. 
In this study, an average inclination of 1.1° was found 
between the face midline and the TVL, with a standard 
deviation of 1.1°. However, the average OML-TVL was 
67.8° with standard deviation of 3.1°, and the average 
FHP-TVL was 82.5° with standard deviation of 2.9°, 
demonstrating similarity to the findings of Weber et al 
(2013) [17], showing that there is less inclination in the 
coronal axis than in the sagittal axis due to the adequate 
balance among muscular components, visual axis, and 
inner ear in a homogeneous sample of participants with 
a harmonic facial profile.

Ramirez et al (2013) [8] performed a study in which 
the relationship between FHP and THL was 4.4° in men 
and 3.1° in women without distinction of facial pattern; 
a result similar to that was obtained by Cooke and 
Wei in 1988 [14] in their study of the NHP in Chinese 
children, which was 5.2° in males and 4° in females, also 
being performed without distinction of facial pattern 
in their sample. Both studies contradict the work of 
Lundström and Lundström (1995) [19], who studied 
the NHP in 79 British children without specific facial 
pattern, finding statistically significant differences 
between the genders in the angle formed by FHP and 
THL, with values of 2.6° for males and 4.1° for females. 
The discrepancy of the value obtained for males was 
higher than in the other studies. In contrast to the 
studies of these authors, the current study has greater 
homogeneity of the sample when considering only the 
Arnett Class I facial pattern in the sample. The result 
for the same angle in this study has mean values of 7.0° 
for men and 7.7° for women, showing no significant 
difference between males and females, which is also an 
important discrepancy when compared with the values 
obtained in the cited studies.

Ferragio et al (1993) [20], in a study on craniofacial 
morphometry, performed evaluations of 108 adult 
subjects, including 57 men and 51 women, without 
distinction of facial pattern, by taking frontal and lateral 
facial photographs. The results obtained when evaluating 
the angle between the Frankfort horizontal plane and the 
THL were 13° for men and women who were standing 
and 5° for men and 8° for women who were sitting. This 
demonstrates that people hold their heads higher when 
standing. The present study obtained results differing 
from these, presenting an average angulation of 7.5° with 
a standard deviation of 2.9° for men and women who 
were standing at the time of being photographed. This 
discrepancy may be related to the homogeneity of the 
sample in this study when compared with the study by 
Ferragio et al (1993) [20], which included participants 
with different facial patterns, who compensated the head 
position in the photograph.

The orbitomeatal line is a reference used less 
frequently when positioning for and performing cranial 
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radiography. It was found that this line forms an angle 
of approximately 10° with the Frankfort horizontal 
plane when studied in radiographs (10–13). This study 
evaluates the same angulation, but in photography, and 
the result shows an average value of 14.8° with a standard 
deviation of 1.4°.

In 1992, Lundström and Lundström [21] took 
photographs of 52 subjects aged between 10 and 14 
years in the NHP. As in the current study, a vertical 
line was also recorded, obtained by installing a plumb, 
representing the TVL. Lundström and Lundström 
also performed radiographic recording of each subject 
and demonstrated that the reproducibility of the 
NHP in studies using photographic and radiographic 
evaluation was approximately 2°. In 1958, Moorrees 
and Kean [4] studied the reproducibility of the NHP 
on radiographs, obtaining results of approximately 
1.5°. This contrasts to the findings of Kim et al in 
2014 [22], who performed evaluation of the NHP 
on photographs, but obtained similar results with 
reproducibility of approximately 2° and standard 
deviation of less than 1°. From this study, Kim et al 
(2014) [22] determined that the acceptable standard 
deviation to be clinically insignificant is 2°.

Therefore, small changes in the protocol to obtain 
the NHP can have considerable effects on possible facial 
discrepancies. Similarly, the data analysis of this study 
demonstrated that the angulation values of OML-TVL 
and FHP-TVL show standard deviations of 3.1° and 
2.9°, respectively, showing values that were slightly 
higher than the proposed clinically acceptable standard 
deviation reported by Kim et al in 2014 [22].

Like the present study, many others have investigated 
the variability of cephalometric planes observed on 
radiographs, such as the Frankfort horizontal plane, 
saddle-nasion, or Camper plane, with the THL or the 
TVL to help determine the NHP. In 2012, Verma et al 
[3] in their study of NHP concluded that the inclination 
of all intracranial reference lines is subject to biological 
variation, and therefore they are unsuitable for 
meaningful cephalometric analysis. These authors 
have reported that some patients consistently assume 
a modified NHP, often in an attempt to mask a Class 
II or Class III facial pattern. For example, a subject 
with Class II mandibular retrognathism can usually 
lean back the head to mask the Class II appearance. 
It is thus, necessary for the clinician to identify these 
subjects in order to adjust their head position to the 
registry of the NHP and thus avoid inappropriate 
values in the cephalometric analysis of bone and 
soft tissues. This head position is termed “clinician-
determined” and provides a more reliable basis for 
cephalometric analysis. In 2014, Barbera et al [23] 
reported the difficulty of using a single plane to correct 
the position of the head because its location, marking, 
and angulation may vary between subjects.

This study verified that the NHP varies in each 

person, so it is an individual and biological characteristic 
that cannot be obtained by assigning an absolute mean 
to all patients for the purposes of orthognathic surgery 
planning. It is known that, by performing the wrong 
positioning at the time of diagnosis and planning, the 
final result will also be wrong.

The relationship obtained in this study between the 
orbitomeatal line and the Frankfort horizontal plane 
with the TVL and the THL has sufficient stability to be 
an auxiliary method that guides the positioning of the 
head in cases of extreme discrepancies. Likewise, the 
relationship between the midline of the face and the 
TVL demonstrates stability in the coronal axis at the 
time of obtaining the NHP, providing a suitable reference 
for its use when positioning the patient’s head and thus 
avoiding extreme inclinations.
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Correction of Lysozyme Content in Mixed 
Saliva in Patients With Jaw Ameloblastomas*

A B O U T  A R T I C L E A B S T R A C T
Purpose. 
Determine the content of lysozyme in mixed saliva in patients with ameloblastomas of the jaws 
in the dynamics of the treatment, as well as the effectiveness of using the drug Lysobact for 
immunocorrection.
Material and Methods.
31 patients with ameloblastomas of the jaws were examined in the dynamics of the treatment and in 
the rehabilitation period.
Results.
A decrease in local non-specific resistance of the body (studied by the content of lysozyme in mixed 
saliva) in patients with jaw ameloblastomas during hospitalization and after surgical treatment was 
established. The purpose of the drug Lysobact allowed normalizing the level of lysozyme content in 
the mixed saliva of these patients in the rehabilitation period.
Conclusions. 
The use of the drug Lysobact for 2 weeks in patients with ameloblastomas of the jaws allows to 
completely normalizing the local nonspecific resistance of the organism and significantly reduces the 
number of inflammatory complications.

© 2017 OMF Publishing, LLC. This is an open access article under the CC BY licence 
(http://creativecommons.org/licenses/by-nc/4.0/).
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Introduction

Based on the examination of patients with 
ameloblastomas of the jaws, the secretion of mixed saliva 
(oral fluid), the saliva of large salivary glands (parotid and 
submandibular), as well as the number and functional 
activity of small salivary glands, significantly decreased in 
comparison with healthy people after surgical treatment. 
Normalization of saliva secretion, which is secreted by 
large and small salivary glands, occurs not earlier than 
2-3 weeks after gentle resection of the lower jaw and 2 
months after the classical resection (with violation of 
bone continuity). This fact indicates that in patients with 
ameloblastomas in the postoperative period [1-4], the 
local protective factors of the organism appear to decrease, 
which leads to the development of inflammatory processes 
from the mucous membrane of the oral cavity. 

To correct the local nonspecific resistance of the body, 
which is regulated by the level of lysozyme in mixed saliva, 

there are a lot of medications in the arsenal of the doctor. 
We were interested in medications that would be as close 
to the natural components of the human body as possible. 
Lysozyme. Thus, our attention was drawn to the drug 
Lysobact.

“Lysobact©” (Bosnalijek d.d., Sarajevo, Bosnia and 
Herzegovina) approved by the order of the Ministry of 
Health of Ukraine on March 14, 2005, No. 106 (registration 
certificate No. UA/2790/01/01). The drug is produced in 
blisters of 10 tablets, which are used for resorption. One 
tablet contains 20 mg of lysozyme chloride and 10 mg of 
pyridoxine hydrochloride. It is known that lysozyme is a 
mucopolysaccharide effective against gram-positive and 
gram-negative bacteria (the insoluble polysaccharides 
of the cell wall of the microbe are transformed into 
soluble mucopeptides), and also effective against fungi 
and viruses. Lysozyme exhibits local anti-inflammatory 
activity and increases the nonspecific resistance of the 
body. Pyridoxine (vitamin B6) provides a protective 
effect on the mucosa of the oral cavity, preventing the 
development of thrush. Scheme of drug usage: adults 
take 2 tablets (dissolve) 3-4 times a day for 14 days. 
Contraindication to the use of Lysobact is an increased 
sensitivity to the components of the drug.

The purpose of the study was to determine the level of 
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lysozyme in mixed saliva of patients with ameloblastomas 
before surgical treatment (Fig 1), in the dynamics of the 

postoperative period, and to establish the effectiveness of 
using the drug Lysobact for immunocorrection.

FIGURE 1. An extraoral (A) and intraoral (B) appearance of follicular ameloblastoma of the right mandible in 57-year-old lady. The patient is noted the tumor growth during last 30 
years. On the intraoral image (B) and panoramic x-ray (C) the tumor is indicated by arrows. 

Materials and Methods

31 patients with ameloblastomas of jaws aged from 24 
to 59 years were examined. Patients were examined at 
hospitalization, 5-7 and 14-17 days after surgery, 7-8 
days and 16-18 days after the start of treatment with the 
drug Lysobact, and also 2-2.5 months after the performed 
operation.

All patients were assessed the level of lysozyme in 
mixed saliva (oral fluid). The following saliva collection 
conditions were applied: saliva was collected on an 

empty stomach, the patient collected saliva in the mouth 
for 1 minute, then spit it into a special container. The 
concentration of lysozyme in the investigated material 
was determined by the method of Motavkina (1979) [5].

In addition to the previously mentioned drug 
Lysobact, patients in the postoperative period underwent 
symptomatic treatment (using anesthetics, hygienic oral 
care, etc.).

The control group consisted of 29 practically healthy 
people (without concomitant diseases) with a sanitized 
oral cavity.
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All the data obtained in the course of the study are 
processed mathematically using the Student test. The 
parameters were considered reliable at p<0.05.

Results

The results of the examination of 31 patients showed 
(Table 1) that when the patients with ameloblastoma were 
hospitalized, the content of lysozyme in mixed saliva (oral 
fluid) was 0.016 ± 0.001 g/l (p<0.001), which indicated 
a significant decrease in its level in comparison with the 
control group, healthy people (0.023 ± 0.001 g/l). Five to 
seven days after the operation, the content of lysozyme in 

mixed saliva decreased even more than in the previous 
study period (hospitalization), as well as in the control 
group, and was 0.012 ± 0.001 g/l (p<0.001). 14-17 days 
after surgery, the content of lysozyme in mixed saliva 
continued to decrease and already significantly differed 
not only in comparison with healthy people, but also in 
comparison with the previous survey period (5-7 days 
after the surgery). Attention is drawn to the fact that the 
more difficult the operation was, the lower the lysozyme 
levels in the mixed saliva. The lowest levels of lysozyme 
content in mixed saliva were found in patients after 
classical lower jaw resection, and less pronounced – after 
excisional biopsy and gentle resection of the mandible.

TABLE 1. The content of lysozyme in mixed saliva in patients with ameloblastoma in the dynamics of the treatment

Subjects
Groups

Number of 
Patients

Timing of the Survey
The Content of Lysozyme in 

Mixed Saliva (g/l)
M ± m

Patients with 
ameloblastomas

31

At hospitalization 0.016 ± 0.001
р<0.001

5-7 days after surgery
0.012 ± 0.001

р<0.001
р1<0.01

14-17 days after surgery
0.006 ± 0.001

р<0.001
р1<0.001

 

7-8 days after the beginning of treatment 
with the drug Lysobact

0.011 ± 0.001
р<0.001
р1<0.01

16-18 days after the beginning of treatment 
with the drug Lysobact

0.021 ± 0.001
р>0.05

р1<0.001

2-2.5 months after the operation 
(1-1.5 months after treatment with the drug 

Lysobact)

0.022 ± 0.001
р>0.05
р1>0.05

Control group
(healthy people) 29 0.023 ± 0.001

p ─ reliability of differences compared to the control group (healthy people) 
p1 ─ reliability of differences compared to the previous survey period.

Thus, on the basis of the conducted examination of 
patients with ameloblastomas of the jaws, it was found 
that when they were hospitalized, the content of lysozyme 
in the mixed saliva was already significantly lower in them 
than in healthy people. After 5-7 days after the operation, 
the content of lysozyme in mixed saliva was even greater 
and significantly decreased, and after 14-17 days after the 
surgical intervention (at discharge of the patients from the 
hospital) the level of lysozyme reached the lowest values. 
A significant decrease in the level of lysozyme in mixed 
saliva in this period of the survey indicated a decrease 
in local nonspecific resistance of the organism not only 
during hospitalization (in the presence of this tumor in the 
oral cavity), but also in the postoperative period. This was 

evidenced by an increase in the number of inflammatory 
manifestations from the mucous membrane of the oral 
cavity from 46.7% (when hospitalized) to 96.7% (when 
discharging from the hospital).

As a result of examination of 31 patients in the 
rehabilitation period, after the operative intervention, we 
found that the level of lysozyme in mixed saliva on the 
7th-8th day after the use of the drug Lysobact significantly 
increased in comparison with the previous period of the 
examination (when the patient was discharged from the 
hospital), but still remained 2 times lower than normal 
and was 0.011 ± 0.001 g/l (p<0.001). This indicated the 
preservation of a low level of local nonspecific resistance 
of the organism in these patients (Table 1). Therefore, the 
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treatment of patients with this drug, we continued in the 
previous dosages.

16-18 days after the beginning of treatment with the 
drug Lysobact, the content of lysozyme in mixed saliva 
significantly increased in comparison with the previous 
period of the examination and practically did not differ 
from the group of healthy people. The content of lysozyme 
in mixed saliva on the 16-18 day after the appointment 
of this drug was 0.021 ± 0.001 g/l (p>0.05). At this stage, 
the use of the drug Lysobact was completed. Thus, the 
duration of the drug Lysobact was 14 days (2 weeks).

To determine the level of lysozyme in mixed saliva, we 
conducted another, final, examination of previously treated 
patients 2-2.5 months after the surgery (1-1.5 months 
after the end of treatment with the drug Lysobact). It was 
established that the content of lysozyme in mixed saliva in 
this period was not significantly different from the control 
group of observation (healthy people) and was 0.023 ± 0.001 
g/l (p>0.05). In the oral cavity of these patients, we did not 
reveal any inflammatory complications from the oral mucosa.

Conclusion

Based on the conducted examinations of patients with 
ameloblastomas of the jaws [6-14], it was found that the 
content of lysozyme in the mixed saliva of patients during 
hospitalization was significantly lower than normal, and 
after surgery it was further reduced.

To correct the local nonspecific resistance of the body, 
we applied the drug Lysobact. The drug Lysobact was 
prescribed for 14 days (2 weeks). After 16-18 days after the 
start of treatment with this drug, the content of lysozyme 
in mixed saliva was normalized and preserved in a remote 
postoperative period.
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The Integral Indicator of the Evaluation of the 
General State Severity in Patients With 
Inflammatory Processes of the Mandibular 
Bone According to the Data of Peripheral 
Clinical Blood Analysis*

A B O U T  A R T I C L E A B S T R A C T
Purpose.
To study the possibility of using a clinical blood analysis for the mathematical determination of the 
severity level in patients with inflammatory processes in the maxillofacial area.
Materials and Methods. 
Under our supervision were 150 patients with acute (50), subacute (50) and chronic (50) inflammatory 
processes in the lower jaw area. 170 blood tests were analyzed for 11 signs: Blood sedimentation 
rate, white blood cells (cytosis and leukopenia), myelocyte, juvenile, stub, segmented neutrophil, 
eosinophile, lymphocyte, monocytes, plasma cell,  which are conditionally divided according to the 
degree of severity from 0 to 3 points in the form of a table.
Results and Discussion. 
From the archive were selected 300 case histories of patients hospitalized in the clinic for acute, 
subacute and chronic stages of odontogenic and traumatic osteomyelitis of the mandible (50 patients 
for each nosology). Laboratory analyses of peripheral blood were taken from the patient upon 
admission to the department. 300 blood analyses were analyzed in accordance with the scale of 
patients developed by us in assessing the severity of the patient’s condition with the inflammatory 
processes of the maxillofacial area by peripheral blood analysis.
As a result, sum of points were obtained that corresponded to three degrees of severity in patients 
with odontogenic and traumatic osteomyelitis of the mandibular bone: mild stage from 1 tо 7; 
medium stage from 8 to 15 and severe stage from 16 to 27 points. 
Conclusion. 
The proposed methodology for the integral calculation of the evaluation of the degree of severity of 
general status in terms of indicators of peripheral blood in patients with inflammatory processes of 
the maxillofacial area allows for early diagnosis of the severity of the pyoinflammatory process of the 
maxillofacial area.

© 2017 OMF Publishing, LLC. This is an open access article under the CC BY licence 
(http://creativecommons.org/licenses/by-nc/4.0/).

Article history:
Paper received 21 November 2017
Accepted 25 November 2017
Available online 28 December 2017

Keywords:
Osteomielitis
Odontogenic osteomyelitis
Traumatic osteomielitis
Mandible
Inflammatory process
Maxillofacial area
Blood analysis

UDC: 616.716.4-002-076/.078:616.151-07

Mark P. Komskyi¹,*, Olena H. Romanenko², Oleksandr A. Buzoveria³, Mariia V. Makohon4   
¹ Dnipro Medical Institute of Conventional and Alternative Medicine. Faculty of Dentistry. The Cycle of Surgical Dentistry. Dnipro, Ukraine 
(Chief, PhD, Professor). 
² Dnipropetrovsk Medical Academy. Faculty of Dentistry. (PhD, Assis Prof)
³ Urban Head and Neck Surgical Center of the Dnipropetrovsk City Multifield Clinical Hospital #4. Dnipro, Ukraine (Hospital Physician)
4 Urban Head and Neck Surgical Center of the Dnipropetrovsk City Multifield Clinical Hospital #4. Dnipro, Ukraine (Hospital Physician)

*This manuscript has not been presented

* Corresponding author. Dnipro Medical Institute of Conventional and Alternative 
Medicine. Faculty of Dentistry. The Cycle of Surgical Dentistry. Dnipro, 17 
Sevastopolska Street, 49000,Ukraine.
Tel.: +380675628517 
E-mail address: rolex-50@yandex.ru (M.P. Komskyi)

Introduction

Inflammatory processes in the maxillofacial area continue 
to occupy the main place among the causes of temporary 
disability in surgical dental patients [1, 2].

It is often noted the progression of the inflammatory 
process, the development of inflammatory complications, 
which significantly prolongs the duration of treatment 
and can lead to serious complications up to a mortality 
[3].

In recent years, was shown the prospects of using the 
method of mathematical prediction of the course of the 
inflammatory processes of the maxillofacial area [4-6].

To create a mathematical model, use various 
biochemical, immunological indicators, genetic markers, 
etc. However, in everyday clinical practice, the most 
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common are the parameters of peripheral blood. Therefore, 
the further search for laboratory blood indicators that are 
informative and accessible to most medical institutions, 
which allow us to assess the severity and predict the course 
of the disease on the basis of mathematical modeling, is 
topical. 

The purpose of the research is to study the possibility 
of using a clinical blood analysis for the mathematical 
determination of the severity level in patients with 
inflammatory processes in the maxillofacial area and to 
use the data obtained for the purpose of active control 
over the reduction in the length of stay in the hospital.

Materials and Methods

Under our supervision, in the Clinic of the Dentistry 
Faculty of Dnipro Medical Institute of Conventional and 
Alternative Medicine on the basis of Dnipropetrovsk City 

Multifield Clinical Hospital #4 there were 150 patients (105 
men, 45 women) with various inflammatory processes 
(Fig 1) in the maxillofacial area (Table 1). Age of patients 
from 18 to 58 years.

On presentation in the inpatient department, all 
patients underwent the standard complex of curative 
services in accordance with the nosological entity of the 
disease, due to the quality standard of the treatment [7].

Laboratory examination of the patient was carried out 
on admission to the department.

Mathematical processing of data was carried out on a 
personal computer, it was used the standard package of 
mathematical statistics applications. 

170 blood tests were analyzed for 11 signs, which are 
conditionally divided according to the severity from 0 to 
3 points (Table 2), while 0 points correspond to the norm 
of the peripheral blood analysis for the Dnipropetrovsk 
region.

FIGURE 1. An extraoral (A, B) appearance of 27-year-old gentleman with acute posttraumatic osteomyelitis of the mandible as a result of two week trauma and bilateral fracture (right 
body and left subcondylar). Noted the swelling of soft tissues and cutaneous fistula (arrow) with purulent discharge. (Fig 1 continued on the next page.)   
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FIGURE 1. (cont’d). Panoramic x-ray (C) shows irregularity of bony margins in the gap of right body fracture and `doubling` sign (arrows). Left subcondylar fracture – curved arrow. 
Periosteal reaction at the lower border of the mandible (near the fracture gap) is indicated by arrowheads. (Images of Figure 1 are courtesy of Ievgen I. Fesenko, Assіs Prof; Kyiv, Ukraine)

# Nosological Entity Number of Observations
1. Practically healthy people (volunteers). 20
2. Acute stage of odontogenic osteomyelitis of the mandible. 25

Osteal abscess of the mandible. 25
3. Subacute stage of odontogenic osteomyelitis of the 

mandibular bone.
25

Subacute stage of traumatic osteomyelitis of the 
mandibular bone.

25

4. Chronic stage of odontogenic osteomyelitis of the 
mandible.

25

Chronic stage of traumatic osteomyelitis of the mandible. 25

TABLE 1. 150 patients (105 men, 45 women) with various inflammatory processes in the maxillofacial area.

TABLE 2. Scale of the points of severity of peripheral blood state in patients with odontogenic osteomyelitis of lower jaw bone.

# Abbreviation Designation
Points

Norm
0

Mild
1

Medium
2

Severe
3

1 BSR Blood sedimentation 
rate

8-14 15-22 23-40 41 and above

2 Lc White blood cells
/cytosis/

4-9 10-15 16-20 21 and above

3 Lp White blood cells
/ leukopenia/

9-4 3 2 1

4 Mc Myelocyte 0 1 2 3 and above
5 J Juvenile 0 1-3 4-10 11-20
6 St Stab 0-5 6-8 9-15 16 and above
7 N Segmented neutrophil 47-70 71-72 73-74 75 and above
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TABLE 3. Nosological entity of the disease.

When using this table, you must follow the following 
rules:

1. Evidence of the investigated symptoms are either 
present or absent.

2. The severity of the status of peripheral blood in 
patients is determined by summing the points of 

# Abbreviation Designation
Points

Norm
0

Mild
1

Medium
2

Severe
3

8 Es Eosinophile 0.5-5.0 0,4 0,3-0,2 0.1-0
9 Lh Lymphocyte 19-37 18-14 13-11 10 and above

10 Mo Monocyte 2-8 9-10 11-12 13 and above
11 Pc Plasma cell 2-8 9-10 11-12 13 and above

the signs present.

Results and Discussion 

From the archives of the dental clinic for 2010-2015 years, 
300 case histories were selected, hospitalized for: 

# Nosological Entity Number of Observations

1.
Acute stage:
- odontogenic osteomyelitis of mandibular bone;
- osteal abscess of mandibular bone.

50
50

2.
Subacute stage:
- odontogenic osteomyelitis of mandibular bone;
- traumatic osteomyelitis of the mandibular bone. 

50
50

3.
Chronic stage:
- odontogenic osteomyelitis of mandibular bone;
- traumatic osteomyelitis of the mandibular bone.

50
50

Among the patients were 255 men and 45 women 
aged 18 to 52 years. All patients underwent the standard 
complex of curative services in accordance with the 
nosological entity of the disease, due to the quality 
standard of the treatment [7].

Laboratory analyses of peripheral blood were taken 
from the patient upon admission to the department. 300 
blood analyses were analyzed in accordance with the scale 
of patients developed by us in assessing the severity of the 
patient’s condition with the inflammatory processes of the 
maxillofacial area by peripheral blood analysis.

As a result, sum of points were obtained that 
corresponded to three degrees of severity in patients with 
odontogenic (Fig 2) and traumatic osteomyelitis of the 
mandibular bone (Table 4), while there was no significant 
difference in the odontogenic inflammatory process and an 
inflammatory complication of injury of the mandible [8-15].

Conclusion

By such manners, the proposed method of integral 
calculation of the degree of severity of the peripheral blood 
state indices in patients with inflammatory processes of 
the maxillofacial area allows early diagnosis of the severity 

of the pyoinflammatory process of the maxillofacial area 
of various genesis and to solve the question of rational 
individual treatment of the patient [15].
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FIGURE 2. An extraoral (A) and intraoral (B) appearance of 70-year-old male with chronic odontogenic osteomyelitis of the mandible as a result of alveolitis (synonym: alveolar osteitis) 
after extraction of teeth 35, 36. On the image A is noted a skin fistula (arrow) at lower border of mandible. On intraoral view (B) a purulent discharge indicated by arrow, scar tissue after 
previously performed lancing of tissues by non-experienced surgeon – by arrowhead. Erythema of surrounding mucosa and extremely bad hygiene are also noted. (Fig 2 continued on 
the next page.)

A

B
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FIGURE 2. (cont’d). A 3D reconstructed (C), axial (D), and coronal (E) CBCT scans showed cortical bone defect (arrows). Sequstrated bone fragment is indicated by curved arrow, periosteal 
reaction – by arrowheads. (F) Appearance of periosteal reaction after its removal. (Images of Figure 2 are courtesy of Ievgen I. Fesenko, Assіs Prof; Kyiv, Ukraine)

TABLE 4. The sum of points characterizing the degree of severity of the pathological process in patients with inflammatory diseases of the maxillofacial localization.                                                                  

#
Degree of Severity of Peripheral Blood State in 

Patients With Osteomyelitis of the Mandible Sum of Points

1. Mild stage From 1 to 7 points

2. Medium stage From 8 to 15 points

3. Severe stage From 16 to 27 points

Patient Consent

Written patient consent was obtained to publish the 
clinical photographs.
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