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ORIGINAL ARTICLE

Retrospective Analysis of the Incidences, Treatments and Complications of Mid Facial Fractures

in Prapokklao Hospital, Chanthaburi

Suphot Chattinnakorn, M.D., Sawet Wangthammang, M.D., Krit Jongjamfa, M.D.

Kriangsak Sirirak, M.D.

Department of Surgery, Prapokklao Hospital

ABSTRACT

BACKGROUND: There are a large number of
patients with facial fractures in Thailand, mostly at
the mid - face. Roughly 30 years ago, incidences of
patients with facial fractures at Prapokklao Hospital
were studied. The current number of patients and
medical guidelines has changed.

OBJECTIVES: This study aimed to collect data of
current patients with mid - facial fractures coming for
treatment at Prapokklao Hospital, which could be
useful as a reference source at the hospital for
traffic accident prevention and further extension of
research.

METHODS: This was a descriptive retrospective
study, in which data was collected from the medical
records of patients diagnosed with mid - facial fractures
at Prapokklao Hospital between January 2016 and
December 2020. The data included sex, age, drink-
ing history, helmet use history, accident area, type
of mid - facial fractures, combined injury, treatment,
and post - treatment complications. Descriptive
statistics were used for data analysis, e.g. frequency
and percentage.

RESULTS: There were a total of 2,477 patients (male

74%, female 26%), mostly aged between 21 - 30
years. (23.6%). The major cause was motorcycle
accidents (66.8%). The most common type of
mid - facial fracture occurred at the zygomatic bone
(36.4%). The most common combined injury was
intracranial hemorrhage (11.7%). The most common
month of accidents was December, and the most
common accident area was Mueang Chanthaburi
district. The most common treatment was surgery
(63.8%). The most common type of surgery was an
open reduction with internal fixation (26.9%), while
the most common complication was nasal deformities
(1.1%).

CONCLUSIONS: Motorcycle accidents remain the
major cause of mid - facial fractures from the past
up until now. Strict measures on helmet use, no
drinking, and speed limits are still highly required to
reduce the incidences of mid - facial fractures,
particularly in large cities with a high density of
teenage and working - age population.
KEYWORDS: facial fracture, mid - facial fracture,
maxillofacial fracture, maxillofacial injury, incidence,

epidemiology
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INTRODUCTION

Facial fractures are frequently found in
Thailand, mostly arising from traffic accidents,”™
followed by physical attacks, falling from heights, and
sports accidents.’ In the past, incidences of facial
fractures were studied in several countries, including
Thailand. If classifying the incidences of facial
fractures by the levels of facial bones, it was found
that they mostly happen to the mid - face (zygoma,
maxilla, nasal bone, naso - orbital - ethmoidal bone,
orbital bone, palatal bone)," ° followed by the
mandible and frontal bone. The treatment guidelines

4578 Basides the

for each level are also different.
high incidences of mid - facial fractures, the anatomy
of each particular bone and treatment is also different.
Current treatments can be classified as a conserva-
tive treatment for mild injuries, non - displaced
fractures, and neither functional problems nor
cosmetic problems.* There are a number of surgical
methods available today, including open reduction
with internal fixation,” closed nasal reduction, open
nasal reduction'®, intermaxillary fixation, zygomatic
reduction with the Gillies approach, and a craniofacial
suspension sling.

At Prapokklao Hospital, the highest proportion
belongs to patients with mid - facial fractures among
others at the Plastic & Reconstructive Surgery Unit.
In the past, a study by Sirirak collected data from
patients with facial fractures at Prapokklao Hospital
between 1990 and 1992. The data included the
number of patients, sex, age, and type of mid - facial
fractures, except for other risk factors of mid - facial
fractures, e.g. drinking and helmet use. Also, there
are much larger numbers of patients diagnosed with
mid - facial fractures than in the past, with more
various treatments. Therefore, this study mainly

focused on the incidences, treatments, and

complications of patients with mid - facial fractures
at Prapokklao Hospital between January 2016 and
December 2020. The secondary objective was to
study the causes, the most common month for
accidents, the most common accident area, helmet
wear history, drinking, seat belt usage, sex, and age;
and their relationship with mid - facial fractures. Such
data would be useful for planning traffic accident
prevention as well as for use as a reference for

further research concerning facial fractures.

METHODS

This is a descriptive retrospective study, of
which data was collected from medical records at
Prapokklao Hospital, Chanthaburi Province. For the
inclusion criteria, it referred to patients diagnosed with
facial fractures from 1 January 2016 to 31 December
2020. For the exclusion criteria, it referred to patients
diagnosed with frontal fractures or mandibula fractures,
but no mid - facial fractures, including patients with
missing medical records. The diagnosis of mid - facial
fractures was based on the International Classification
of Diseases, Tenth Edition (ICD - 10). There were a
total of 2,477 patients diagnosed with mid - facial
fractures. The data included sex, age, drinking history,
helmet use history, seatbelt use, accident area, and
the month of accidents, as well as length of stay, type
of mid - facial fractures, combined injury, treatment,
and complications. All data were stored in Microsoft
Excel version 2010. Descriptive statistics were used
for data analysis, e.g. frequency and percentage. IBM
SPSS statistics for Windows version 22 was used for
statistical calculation.

This research was approved by the Chanthaburi
Research Ethics Committee/Region 6, in compliance
with Document no. CTIREC 010, Project no. CTIREC
003/63, on 14 February 2020. Approval was extended
on 28 February 2021.
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RESULTS

Between 1 January 2016 and 31 December
2020, there were a total of 2,477 patients at
Prapokklao Hospital diagnosed with mid - facial
fractures. 1,833 were male (74%) and 644 were
female (26%), mostly aged between 21 - 30 years,
followed by 10 - 20 years (Table 1). The causes of
mid - facial fractures were classified as follows: 1,655
patients (66.8%) from motorcycle accidents, followed

Table 1 General characteristics of patients

by 343 (13.85%) from falling from heights, 277
(11.2%) from physical attacks, 164 (6.62%) from car
accidents, 22 (0.89%) from sports accidents, and 16
(0.7%) from unknown causes. 830 patients (33.5%)
had a history of drinking. 1,540 patients (93.1%) out
of 1,655 from motorcycle accidents were not wearing
helmets, and 135 patients (82.3%) from car accidents

were not wearing seat belts (Table 1).

Studied characteristics

Number of patients

Proportion (%)

Sex
Male
Female
Age range (in years)
<10
10 - 20
21-30
31-40
41-50
51-60
61-70
> 70
Drinking history
Yes
No
Unknown
Helmet wear history
Yes
No
Unknown
Seatbelt wear history
Yes
No

Unknown

1,833 74
644 26
30 1.2
522 211
584 23.6
434 17.5
384 15.5
278 11.2
150 6.1
95 3.8
830 335
1,531 61.8
116 4.7
27 1.6
1,540 93.1
88 53
11 6.7
135 82.3
18 11.0

The most common accident area was Mueang
Chanthaburi district, with 699 patients (28.2%). 290
were transferred from other provinces, with 167 from
Trat, 24 from Sa Kaeo, and 99 from others (Table 2).
2019 was the year with the maximum number of

patients with mid - facial fractures (560), followed by

502 in 2016, and 493 in 2017 and 2018. 2020 was the
year with the minimum number of patients (429). When
considering by month, December had the maximum
patients (271, 10.9%), followed by 241 (9.7%) in
November, and 238 (9.6%) in March. September was
the minimum with 147 patients (5.9%).
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Table 2 Accident area

Accident area

Number of patients

Proportion (%)

Chanthaburi Province
Mueang District
Khao Khitchakut District
Kaeng Hang Maeo District
Laem Sing District
Pong Nam Ron District
Khlung District
Tha Mai District
Na Yai Am District
Makham District
Soi Dao District

Trat Province

Sa Kaeo Province

Others

699 28.2
124 5.0
148 6.0
106 43
221 8.9
202 8.2
300 12.1
98 4.0
130 5.2
159 6.4
167 6.7
24 1.0
99 4.0

The most common type of mid - facial fracture
was zygoma, followed by nasal bone (Table 3). The
rare type of mid - facial fractures was palate, found
in 49 patients (1.4%), and the total patients were
found with combined Le Fort 1 factures. In 2,477
diagnosed with mid - facial fractures, 220 were with
combined fractures of the mandible (6.3%) and 97
with combined fractures of the frontal bone (2.8%).
1,739 patients (61.2%) were diagnosed with mid -

facial fractures without combined injuries. However,

Table 3 Diagnosis of mid - facial fractures

the other groups of patients were diagnosed with
combined injuries. The most common was
intracranial hemorrhage in 333 patients (11.7%),
followed by long bone fractures in 275 patients
(9.7%), skull fractures in 194 patients (6.8%), chest
injuries in 124 patients (4.4%), fractures or
dislocations of the cervical spine in 66 patients
(2.3%), eye injuries or optic nerve injuries in 61
patients (2.2%), abdominal injuries in 42 patients

(1.5%), and lacrimal duct injuries in 7 patients (0.3%).

Diagnosis

Number of patients

Proportion (%)

Zygomatic fracture

Le Fort 1 fracture

Le Fort 2 fracture

Le Fort 3 fracture

Nasal fracture

Naso - orbital - ethmoidal fracture
Orbital fracture

Palatal fracture

Frontal fracture*

Mandibular fracture*

1,264 36.4
372 10.7
197 5.7
135 3.9
792 22.8
188 54
161 4.6
49 1.4
97 2.8
220 6.3

*Patients diagnosed with a frontal fracture or mandibular fracture, combined with a mid - face fracture

For treatments, conservative treatments were

provided to 1,058 patients (36.2%) and surgery to

1,868 patients (63.8%). The most common surgery

was an open reduction with internal fixation in 786
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patients (26.8%), followed by a closed nasal reduction
in 661 patients (22.5%), as shown in Table 4. All
patients were admitted for 6 days each, on average,
though 22 (0.9%) patients died during admission.
After leaving the hospital, they received follow - up
care for 1 month — 3 years. The most common
complication was nasal deformities, found in 26

patients (1.1%), followed by trismus in 25 patients

Table 4 Treatments

(1.0%), diplopia in 16 patients (0.7%), enopthalmos
in 14 patients (0.6%), malar asymmetry in 11 patients
(0.4%), nasolacrimal duct obstruction in 9 patients
(0.4%), wound complication in 8 patients (0.3%),
malocclusion in 8 patients (0.3%), facial nerve injury
in 6 patients (0.2%), ectropion in 4 patients (0.2%),
eyelid ptosis in 2 patients (0.1%), and telecanthus

as well as plate exposed in 1 of each (0.1%).

Treatment

Number of patients Proportion (%)

Conservative
Surgery
Open reduction with internal fixation
Intermaxillary fixation
Closed nasal reduction
Open nasal reduction
Zygomatic reduction with the Gillies
approach
Craniofacial suspension sling
Transmaxillary K wire fixation

Transnasal wiring

1,058 36.2
1,868 63.8
786 26.8
227 7.8
661 22.5
102 3.5
78 2.7

0.2

0.2

1 0.1

DISCUSSION

There were 2,477 patients with mid - facial
fractures at Prapokklao Hospital from 1 January 2016
- 31 December 2020, the highest proportion in the
Plastic & Reconstructive Surgery Unit. 1,833 were
male (74%) and 644 were female (26%), conforming
to most previous studies that showed the proportion
of males was 3 - 4 times higher than females" ?
because males had higher risks of accidents than
females due to a higher prevalence of speeding,
drinking, and physical confrontations. Most facial
fractures were caused by motorcycle accidents
(66.8%), conforming to most Thai and international

1,2, 11
In

studies, particularly in developing countries.
patients with facial fractures, those studies pointed
out that motorcycle accidents were the first cause. In
contrast, developed countries like those in Europe

pointed out that most facial fractures were caused

by physical confrontations (39%), followed by falling
from heights (31%), while traffic accidents accounted
for only 11%." Because most developed countries,
particularly in Europe, have advanced mass
transportation, the use of motorcycles or personal
cars is less than in developing countries. In addition,
roads in developed countries are much better than
in developing ones because they are improved
regularly, along with strict speeding laws, high
concern for seat belt wear and helmet wear, and
controls on drinking while driving. These can hugely
reduce traffic accidents in those countries. There were
some patients in this study that could not specify the
causes of their mid - facial fractures due to
unconsciousness and a lack of witnesses. Therefore,
no data of such causes were recorded in the medical
records. 21 - 30 years was the most common age

range for accidents, followed by 10 - 20 years,
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similar to previous studies.' That age range was the
most common for patients with mid - facial fractures
because the major cause in Chanthaburi Province
and other nearby provinces was motorcycle
accidents. 21 - 30 years was the same age range as
the working - age, which included a large number of
motorcycle users. Speeding behavior and no helmet
use among teens also caused a large number of
patients in this age range. The most common accident
area was Mueang Chanthaburi district because it was
the center of education and working, so there should
be the high population in the age range of 10 - 30
years. Trat Province was the province that transferred
the most patients to Prapokklao Hospital because it
was closest to Chanthaburi Province. Therefore,
transfer was more convenient and took a shorter time
than to other provinces. Unlike Trat Province, although
Sa Kaeo Province adjoined to Chanthaburi Province,
the distance was farther and the route was more
difficult. It was expected that some patients in
Sa Kaeo Province were transferred to other
provinces nearby, as well. 2020 was the year with
the minimum number of patients with mid - facial
fractures due to the national lockdown measures
between 3 April and 15 June 2020 on account of
the COVID - 19 outbreak. Pubs and bars were also
restricted in terms of opening times, parallel to
stay - home campaigns. Therefore, the statistics of
accidents reduced at that time. December was the
month with the maximum number of patients with
mid - facial fractures because it contained many
official holidays and New Year’s festivals that
contained several celebrations, with drinking, which
was a risk factor for accidents. However, the number
of patients in April was not much different from
other months despite the Songkran festival because
Chanthaburi Province did not celebrate for many days

like others. Teens mostly celebrated on 12 April and

only in particular areas, resulting in easier accident
control.

The diagnosis of mid - facial fractures in this
research was based on the types of fractures. For
maxillary fractures, they were classified into 3 levels
according to Rene Le Fort in 1901.” It was found
that the most common type of mid - facial fracture
was a zygomatic fracture (36.4%), followed by a
nasal fracture (22.8%). Patients with zygomatic
fractures were found the most, conforming to other
studies,’” because most Asians have high malar
projection. Therefore, zygomatic bones usually break
first in the case of accidents, followed by a nasal
fracture for with the same reason. That is, nasal
bones are the protruding part on the face, and thus
they usually get injured more easily than other facial
bones in the case of accidents. For palatal fractures,
of which incidences have never previously been
reported in Thailand, 49 patients in this research were
diagnosed with such fractures, combined with Le Fort
1 fracture (13.2% of Le Fort 1 fracture). The proportion
was very high. In other countries, only 8 - 13.2% of
palatal fractures were reported when comparing with
Le Fort 1 fracture." Because most mechanisms of mid
- facial fractures in this study were high - velocity
mechanisms caused by motorcycle accidents, there
were high proportions of patients with Le Fort fractures
and palatal fractures.” The most common combined
injury was intracranial hemorrhage, followed by long
bone fractures, skull fractures, and chest injuries.
This conformed to international studies.' 22 patients
died of other combined injuries during admission,
particularly intracranial hemorrhage, rather than
mid - facial fractures.

In terms of treatment guidelines for patients
with mid - facial fractures at Prapokklao Hospital,
most patients received surgery by open reduction

with internal fixation, with the highest proportion,
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followed by closed nasal reduction, and intermaxillary
fixation. This conformed to previous studies."?
Moreover, some patients received closed reduction
with craniofacial suspension sling, intermaxillary
fixation, and transmaxillary K wire fixation. Most of
them also had brain injuries and required tracheos-
tomy due to long periods of unconsciousness and
bed rest. The proportion of patients receiving
conservative treatment was 36.2% because some
patients were diagnosed with mid - facial fractures
by CT brain without abnormalities of the face; there
were no indications for surgery.® In the past, there
were no studies in Thailand specifying the exact
number of mid - face fractures that received
conservative treatment. However, the study of
Somphon et al.* concerning patients with zygomatic
fractures receiving conservative treatment found that
there were 47.8% of patients out of the total.

After leaving the hospital, most patients
received follow - up at 1 month, followed by 3 and 6
months, respectively. Some had post - treatment
complications, e.g. nasal deformities usually found
after treatment of nasal fracture or a naso - orbital
- ethmoidal fracture. Trismus that were usually found
after intermaxillary fixation and diplopia or enopthalmos
that were usually found after orbital fracture; or naso
- orbital - ethmoidal fracture, and nasolacrimal duct
obstruction that was usually found after naso - orbital
- ethmoidal fracture; and malar asymmetry that was
usually found after a zygomatic fracture. Less than
10 patients were found with other complications
through all 5 years of data collection, e.g. wound
complication, malocclusion, facial nerve injury,
ectropion, eyelid ptosis, telecanthus, and plate
exposure.

The mid - face is significant to support the
functions of major facial organs, e.g. the eyes, nose,

and mouth. It also plays a key role in facial beauty.

The data obtained from this research confirms a large
number of patients diagnosed with mid - facial
fractures, with motorcycle accidents as the major
cause. Therefore, road accident prevention is still
indispensable to reduce possible accidents, such as
through serious arrest of motorcycle drivers who do
not wear helmets, driver alcohol detection, and speed
limits. Involved public agencies should increase
measures in Mueang Chanthaburi district, particu-
larly in December, the month with a relatively high
rate of traffic accidents, in order to help reduce the
potential for accidents and help the country. This is
because most patients are still in their teenage or
working - age years, and they comprise the key force
for national development in the future.

Conflicts of Interest: None

Financial Support: None

Acknowledgments

| would like to express my deepest gratitude to

Dr. Kriangsak Sirirak (M.D.) for all the useful advice on the

research implementation. My sincere appreciation also goes

to Dr. Krit Jongjamfa (M.D.), Dr. Sawet Wahngthammang

(M.D.), Dr. Pearn Lupthanun (D.D.S), and Dr. lttiphol

Changsirimongchol (D.D.S) for their permission to study the

data of their patients. | am very much thankful to the residents

of the Division of Plastic Surgery and Division of General

Surgery, as well as the interns at Prapokklao Hospital for their

cooperative and consistent treatment of patients with

mid - facial fractures.

References

1. Pungrasmi P, Haetanurak S. Incidence and etiology of
maxillofacial trauma: a retrospective analysis of King
Chulalongkorn Memorial Hospital in the past decade.
Asian Biomedicine 2018;11:353-8.

2. Boonkasem S, Rojanaworarit C, Kansorn S, Punkabut
S. Incidence and etiology of maxillofacial trauma: a
retrospective analysis of patients attending a provincial
hospital in northern Thailand. Journal of Public Health
and Development2015;13(2):57-71.

3. Reich W, Aust O, Eckert A. Prospective analysis of

mid - facial fractures in a single - center pediatric -



Vol.38 No.4 Oct. - Dec. 2021

389

J Prapokklao Hosp Clin Med Educat Center

adolescent cohort. Int J Pediatr Otorhinolaryngol
2019;119:151-60.

Roeksomtawin S, Sontepa P, Kildegaard KR, Sirikun J.
Decision - making factors in non-operative management
of zygomatic fractures. Siriraj Med J 2019;71:450-6.
Yamamoto K, Matsusue Y, Horita S, Murakami K,
Sugiura T, Kirita T. Clinical analysis of midfacial fractures.
Mater Sociomed 2014;26:21-5.

Vlavonou S, Nguyen T, Toure G. Epidemiology of facial
fractures in the elderly. JPRAS Open 2018;16:84-92.
Ellstrom CL, Evans GR. Evidence-based medicine:
zygoma fractures. Plast Reconstr Surg 2013;132:
1649-57.

Morrow BT, Samson TD, Schubert W, Mackay DR.
Evidence-based medicine: mandible fractures. Plast
Reconstr Surg2014;134:1381-90.

Sirirak K. Percutaneous zygomatic arch rigid fixation in
zygomatic or midface fracture and preauricular incision
approach. J Prapokklao Hosp Clin Med Educat Center
1999;16(1): 15-21.

10.

1.

12.

13.

14.

Sirirak K. Silastic nasal septal splint: a key success in
the treatment of acute nasal bone fractures. Siriraj Med
J2013;65:173-7

Arvind K, Priyank K. Incidence and etiology of mid -
facial fractures: A 10 year retrospective institutional study.
Nitte university journal of health science 2016;6(4):23-8.
Boffano P, Roccia F, Zavattero E, Dediol E, Uglesic V,
Kovacic Z, et al. European Maxillofacial Trauma
(EURMAT) in children: a multicenter and prospective
study. Oral Surg Oral Med Oral Pathol Oral Radiol
2015;119:499-504.

Phillips BJ, Turco LM. Le fort fractures: a collective
review. Bull Emerg Trauma 2017;5: 221-30.

Hoppe IC, Halsey JN, Ciminello FS, Lee ES, Granick
MS. A single - center review of palatal fractures: etiology,
patterns, concomitant injuries, and management.
Eplasty [Internet]. 2017 [cited 2020 June 13];17:e20.
Available form: https://www.ncbi.nim.nih.gov/pmc/articles/
PMC5475306/pdf/eplasty17e20.pdf



