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Abstract

Background: The current study headed to assess the safety and effectiveness of endoscopy in fractures of zygomatic arch, orbit and frontal sinus
as well as sub condylar fractures to extend endoscopic approach in relevant surgeries in some referral centers over our country.

Methods: Through a clinical trial we evaluated three types of facial fractures in terms of their outcome, hardness and satisfactory rate when was
corrected using endoscopy. Patients with frontal, zygomatic and orbital fractures who referred to Amir-Aalam and Vali-Asr hospitals in Tehran between
October 2015 and September 2016 enrolled the study. Fractures of orbital base, isolated inverted fractures of the anterior table of frontal sinus, simple
zygomatic fractures and fractures of mandibular condyle with insufficient occlusion were the cases to be recruited by the current study.

Result: The most common cause of fractures was accident (61.5%) followed by falling (23.1%), assault and sport trauma. All the cases with frontal
fracture obtained good results (100% rate) and orbit fractures were the next successful cases with 66.7% good results but zygomatic fracture had the
most rate of fair outcome (60%). Overall rate of good results was 64.7% whilst 35.3% fair response to endoscopic technique of surgery. Only one of the
total fractures had a hard procedure, 12 (70%) experienced easy procedure and 4 (23.5%) moderate severity of surgery. Frontal cases reported the
most rate of satisfaction (9.00) followed by orbit (8.11) and zygomatic (7.40) with no significant difference and surgeon was also satisfied mostly with
frontal cases (8.67) and then orbit (8.11) and zygomatic ones (7.60).

Conclusion: The current trial confirmed the advantages of endoscopic approach in maxillofacial fractures chiefly due to perfect expose of the site of
surgery. There was neither complication like ectropion, neural injury, and/or facial scars which one usually seen in transcutaneous approach.
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Introduction

Maxillofacial injuries are considered as one of the most import-
ant health difficulties in all over the world. Especially because it
tends to appear highly and with various wastages [1-3]. In addition
to these Maxillofacial fractures it accompanies with Severe morbid-
ity, losing the function, deformity and significant cost [3-5]. Maxil-
lofacial fractures mainly affect men [6-11] and have the highest in-
cidence in the age range of 20-30 [7-9]. The maxillofacial fractures
reasons are different among different population [9] and the most
common causes in all over the world are traffic accidents, rape,
falls, sportinjuries and war [12-14]. Facial fracture treatments have
been developed over the last century. Internal fixation with screws

and plate (rigid internal fixation) has given us some tools for restor- Figure 1: Frontal fracture endoscopic treatment.

ing the facial fractures with reduced morbidity more accurate [15].
In the last decade, alternative endoscopic approaches have been  Material and Methods
applied for restoring the facial fractures for achieving equal results

to traditional approaches but with reduced morbidity (Figurel & It's a case series study for those patients with facial fractures

who presented to plastic surgery department of Vali-e-Asr hospital

2). So, that endoscopy which access-minimal technique has limited
and Amir Alam hospital in 12 months (September 2015 to August

using the cutting for creating exposer [16,17].
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2016). The eligible patients for the study have been informed for
participating in study and treating by endoscopy. Before the sur-
gery, CT-scan axial, coronal, sagittal and 3D was performed for all
patients. Every patient with orbital fracture or vision problem has
had an Ophthalmology Consultation.This consultation included Vi-
sual acuity, color vision, eye muscles examination, pupillary exam-
ination and evaluation of the optic nerve.

Figure 2: Frontal fracture endoscopic treatment.

Inclusion criteria

Orbital floor fractions, depressed isolated anterior frontal sinus
fractures boards, zygomatic simple fractures, inability to achieve
adequate occlusion of mandibular condyle fractures by closed re-
duction.

for orbital floor fracture in order to control the reduction of orbital
floor fractures and orbital tissue into eye socket. In the case of be-
ing a simple fracture (trap door), bone embedded in an anatomic
position with overlapping edges. The reduction of bone fragments
was kept in their place by the resistance between components. In
the case of being a major defect and an unstable reduction frag-
ments, a piece of proem was used to fill the defect. Forced duction
test was done to ensure the free movement without bonding and
moving parts for stable implant and then gingivobuccal incision
was closed. For simple zygomatic arc fracture, an incision was done
above the ear and behind the hairline. A periosteum elevator was
used for dusky below the surface layer of deep temporal fascia in
order to create an adequate vision and a 30-degree telescope with
4mm piece was taken into and reduction of arc fracture was done
using an elevator. Other zygomatic fractures were treated with tra-
ditional methods and intramural cutting. Small scalp incision is
needed for [solated anterior frontal sinus fractures boards. A direct
dissection was done under the skin by endoscope (Tablel). Then
the 30 degree and 4mm endoscope was used. It’s possible to see
the super orbital neuroscular and supra trochlear in hairy orbit.
Sunken and broken parts have launched by elevator and have fixed
using biologic glue. After completing the process, the frontal bone
has washed and observed by endoscope, wounds or incisions have
restored by (4-0) monocryl and (3-0) vicryl. Also, drain wasn’t used
and pressure dressing was applied (Table 2).

Table 1: The percentage of trauma causes.

Exclusion criteria
Cause of Trauma Frequency Percent
Serious problem like any neurosurgical injury and vision prob- Accident 8 615
lem, frontal sinus fractures linear and non-surgical indications an-
. . . Assault 1 7.7
terior boards zygomatic complex fractures, wall fracture medial,
lateral, orbital roof and mandibular fractures, patients with high Falling 3 231
internal fractures, fractures without displacement or fractures
Sport trauma 1 7.7
without loss of performance. The used endoscopic system was
a Standard telescope (4mm,30 & 0 degree). Endoscope was used Total 13 100
Table 2: The relationship between type of fracture and result.
Outcome
P=0/2 Sum
Good Fair
Number 6 3 9
orbital
Percentage 66/7% 33/3% 100/0%
Number 2 3 5
Study groups Zygomatic
Percentage 40/0% 60/0% 100/0%
Number 3 0 3
frontal
Percentage 100/0% /0% 100/0%
Number 11 6 17
Sum
Percentage 64/7% 35/3% 100/0%
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In condyle-mandibular fractures

During this study, there was no eligible condyle-mandibular
fractures for entering to the group.

1-10 post-surgery: During the post-surgery, first 5 days first
generation cephalosporin was given to patients for preventing the
infection. clinical and radiographic Post-operative examination was
performed. CT-scan was performed 2 weeks after surgery on all pa-
tients. All patients were followed-up for 6 months after operation.

2-10 Consequences analyze: The group of variables which
have been studied includes: age, gender, patient and doctor satis-
faction index, side effects, the time elapsed between injury and sur-
gery and hospitalization time. The results of endoscopic approach
in terms of beauty and performance were classified into good, in-
termediate, weak. Good results include: return to the pre-injury
condition (in terms of appearance and function) and without com-
plications. Intermediate results include: inability to achieve to full
terms of pre-injury, beauty and performance moderate satisfaction
and some mild side effects that won’t affect patient’s performance.
Also, the weak results include: complete inability to achieve the
pre-injury functional-beauty conditions with the lass of satisfaction
and side effects that mainly affects the function. Post-surgery pa-
tient and surgeon satisfaction index was considered by Visual An-

alogue Scale (VAS). 1 to 10 considered in the questionnaire: 8-10
good, 5-7 moderate (average) and 1-4 weak. The surgical difficulty
of the surgery was considered as easy, medium and hard according
to the surgeon. Surgical methods were considered as Endoscopic
approach (If surgery was done completely with endoscopic) and
Endoscopic assisted technique (if surgery was done with help of
endoscopy).

Data analysis method

First the questionnaire data was sheet coded to process by SPSS
software. The SD+mean was used for quantitative variables and the
percentage (%) was used for qualitative variables. The significance
level was considered less than 0.05. Parametric tests were used
for normal distribution and non-parametric tests were used for
non-normal distributions.

Results

In this study, 15 patients with facial fractures were examined
which despite of repeated follow up, 2 patients were excluded from
the study so, the data analyze was performed on 13 patients with
17 fractures. The mean age of subjects was 35/32+95/13 (Table 3).
The youngest subject was 12 and the oldest was 57. 92.3% [12] of
patients were man and 7.7% [1] was a woman. This information is
shown in Figure 3-5.

Table 3: The relationship between the difficulty degree of the surgery and the fracture type.

Surgical Difficulty Degree
P=0/3 Sum
Easy Difficult Average
Number 8 0 1 9
orbital
Percentage 88/9% /0% 11/1% 100/0%
Number 2 1 2 5
Study group zygomatic
Percentage 40/0% 20/0% 40/0% 100/0%
Number 2 0 1 3
frontal
Percentage 66/7% /0% 33/3% 100/0%
Number 12 1 4 17
Sum
Percentage 70/6% 5/9% 23/5% 100/0%
34/80
32/78
27/00 "y 35/00
~ 30/00
uF - 25/00
oM _f 20/00
_F 15/00
“F 10/00
r 5/00
. , - 0/00
frontal zigoma orbit
Figure 3: Gender distribution of patients.
Figure 4: The age average of the fracture groups.
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15/4

W=7 DAY
W7-14DAY
=14 DAY

Figure 5: Time to trauma surgery.

Discussion

Using endoscopy in plastic surgery is the most recent devel-
opment and its newest application is on maxillofacial fracture [1].
It has been reported that cranio-maxillofacial endoscopic is used

in many facial fractures since 1994 [7]. In this study, there were
13 patients with 17 fractures that were eligible to enter the study
(Table 4). 92.3% were male and between the ages of 57-12 years
with a mean of 35/32 that coincides with the most relevant reports
[18]. Trauma causes in our study in 61.5% was related to accident,
23.1% Falling from height, 7.7% sport injuries and 7.7% dispute
that was consistent with facial trauma etiology [18]. There has been
a pre-surgery time for all patients to get ready and evaluate, some
of them had some delay (maximum 20 days) to enter the study so,
there was been an interval (4 to 20 days) with a mean of 9.6 days
between trauma and surgery (Figure 6-8). We divided this period to
3 groups: to 7, 8-14 and more than 14 days, in order to evaluate the
relationship between delay and difficulty of surgery and endoscop-
ic surgery results. Endoscopic Approach (EAP) was used for bones
reposition on all 9 patients with orbital fracture also, implant porex
was used for 5 patients. Endoscopic Assisted was used for reposi-
tioning and fixing with screws and plates (ORIF) for all 5 patients
with zygomatic fracture. EAP was used for resetting and fixing with
Glue for patients with frontal fracture (3 patients) (without screws
and plates) according to intraoperative findings.

Table 4: The relationship between fracture type and age, time to trauma surgery, patient and surgery satisfaction post-

surgery hospitalization.

Study Grou Age Time Between Trauma and | Patient satis- Post-Surgery Hospi- Surgeon Satis-
y P g Surgery faction talization faction
PVALUE 0/8 0/8 0/2 0/1 0/3
Average 32/78 10/44 8/11 2/56 8/11
orbital
Standard deviation 15/39 4/85 1/27 1/13 1/05
zygo- Average 34/80 11/40 7/40 2/60 7/60
matic
Standard deviation 16/28 6/54 1/14 0/89 0/89
Average 27/00 9/00 9/00 1/33 8/67
frontal
Standard deviation 4/36 2/64 1/00 0/58 0/58
Average 32/35 10/47 8/06 2/35 8/06
sum
Standard deviation 13/95 4/90 1/25 1/06 0/97
2/60
2/56
3/00
2/50
2/00
1/50
1/00
0/s0
1 0/o0
frontal zigoma orbit
Figure 6: The post-surgery hospitalization, depending on the type of fracture.
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Figure 7: The relationship between type of fracture and result.
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Figure 8: The relationship between surgery type and endoscopic approach.

The post-surgery hospitalization was 1-5 days (mean 2.35
days). It’s an advantage in comparison to the hospitalization of tra-
ditional open surgery which takes 1-14 days [9,10]. The advantage
of fractures endoscopic repair has been reported in many studies
[18]. We divided patients into three levels according to difficulty
of surgery: easy, medium, difficult surgery. In this study, we had
12 easy, 4 medium and 1 difficult surgery. In patients with orbital
fracture (9 patients) has been seen good results (return to pre-in-
jury conditions in appearance and function) without side effects
in 66.7% of patients and average results (lack of ability to return
to pre-injury conditions with medium satisfaction and side effects
that don’t mainly affect the patient’s beauty and function) has been
seen in 33.3% of patients. The reason for having good results in
orbital endoscopic surgery might be because of given great vision
by endoscope from the orbital inferior and medial wall that allow to
remove the bone fragments and fracture anatomic reduction safely.
As this subject by other authors have also been reported [9]. The
significant consequence in terms of exophthalmos and diplopia
(side effect) has seen in orbital fracture patients, it seems to be a
successful and careful treatment because of the orbital floor frac-
ture repair under endoscopic control. These results are consistent
with the results of other authors [13]. There were seen 2 good re-
sults and 3 average results in zygomatic patients (5 patients) (Fig-
ure 9-11). This average results might be because of their late refer-

ral to the hospital and the surgery had been delayed 15-20 days and
probably the union of the fracture fragments have been occurred.
There were seen good results in all frontal fracture patients (3 pa-
tients). This good result might be because of early referral to the
hospital and a great endoscopic sight and the absence of visible
scar. When we observed the difficulty level of surgery in all three
groups we've seen that the difficult surgery was seen in group of
patients with zygomatic fracture (20% difficult and 40% average)
while the majority of surgeries in orbital group was easy (88.9%).
The frontal group was in the middle (66.7% easy and 33.3% aver-
age). The reason might be due to the surgeon good visibility be-
cause of inherent space, the absence of trauma in adjacent bones,
to sum up the stability of the orbital wall due to fixed points. On the
other hand, the reason of the difficulty of surgery might be because
of a long delay between trauma and surgery. It is also mentioned
in other studies and pointed out that there is a direct relationship
between the degree of difficulty and delay surgery [5]. The majority
of difficult surgeries was in zygomatic fracture group in our study
too and most people had late referral to hospital (Figure 12). This
seems to be logical because fibrosis has formed between trauma
to surgery time thus makes “Dissection” more difficult. Also, it has
been mentioned that there is an inverse relationship between trau-
ma to surgery time and surgery result [5].
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Figure 12: Post- surgery CT scan of a patient with left orbital floor fracture (Amir Alam Hospital).

Most average results were seen in patients with late referral
to hospital. This relationship is convincible with the creation of
fibrous tissue and memory caused in soft tissue with delay. In
terms of endoscopic methods (EAP, EAT), the relationship between
endoscopic approach and surgery result has been evaluated. There
was no statistically significant relationship between them (P=0.5).

This relationship was not significant in other studies too [4]. We
agree with other authors in terms of significant value of endoscopy
in accurate expose and reduction of fracture in a three-dimensional
view. Some of the benefits of endoscopic treatment in our study
were clear: No post-operative complication associated with incision
of trans-orbital such as ectropion or scars unpleasant in external
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approach can be seen there. A second endoscopic operation has
done on an idealist patient with zygomatic fracture because of
an average result and the second surgery data was considered in
the study. Diagnosis and clear vision of edge of bones are possible
by endoscopy so the reduction of implants is done safely with
sufficient support.
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