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Abstrac t
Introduction: Almost all hard tissue injuries in oral and maxillofacial region are associated with some type of soft
tissue injuries; however, the relationship between different types of oro-facial soft tissue injuries and various maxillo
facial bone fractures is not well-established.
Objectives: To assess the association between soft tissue injuries and underlying hard tissue injuries in the oral
and maxillofacial region.
Material and methods: This was a prospective study among patients with oral and maxillofacial soft tissue
injuries treated at Muhimbili National Hospital. Variables examined included age, sex, etiology of injury, location
of soft tissue injury, and type of maxillofacial fracture sustained. Data were analyzed using IBM SPSS software
version 23. Logistic regression was applied to analyze the relationship between the type of soft tissue injuries and
the associated underlying hard tissue injuries.
Results: The study included 160 patients, who had sustained soft tissue injuries to the oro-facial region. Non-ending
sub-conjunctival ecchymosis was the soft tissue injury that was strongly associated with zygomatico-maxillary fractures (OR: 5.8; 95% CI: 1.85-18.16), and hematoma of the floor of the mouth was positively associated with parasymphyseal fractures of the mandible (OR: 4.7; 95% CI: 1.16-19.42). Laceration to the forehead is most suggestive of
an underlying fracture of the frontal bone, while contusion/laceration on the palate predicts Le-Fort I or II fractures.
Conclusions: The findings of this study concluded that certain types of oro-facial soft tissue injuries can aid in
the diagnosis of specific underlying maxillofacial bone fractures.
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Introduction
In massive facial trauma patients, clinical evaluation of hard tissues is often difficult because of excessive
oedema or bleeding, and the use of conventional radiographs of the head may be limited due to overlapping
nature of images of bones. Therefore, in these circumstances, computerized tomography scanning provides
a better diagnostic advantage [1].
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In recent years, there has been a rise in oro-facial
injuries in most developing countries, including Tanzania, partly because of an increase of road traffic crashes,
especially motorcycle-related [2]. Yet still, the availability of CT scans is very limited, and when available, most
of the patients cannot afford the cost, which delays diagnosis and appropriate management.
However, considering that anatomically, the basic
form of the oro-facial region is determined by the hard
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tissues, which envelop the soft tissues (skin, subcutaneous tissues, fat, muscles, glands, and their ducts and
mucosa) [3], almost all hard tissue injuries to the oral
and maxillofacial region are associated with some type
of soft tissue injuries [4, 5]. Therefore, it is essential to
anticipate injuries to any of the various structures underneath an apparent wound [4]. Fabio et al. [6] found
an association between facial lacerations and underlying
maxillofacial bones fracture. However, there is a paucity
of information regarding the association between other
types of oro-facial soft tissue injuries, such as abrasions, contusions, lacerations, hematoma, and avulsions,
which may occur as a single-type or a combination
of different types [4, 5, 7-11], with underlying maxillofacial fractures.

Objectives

and their location. Primary outcome variables were different types of hard tissue injuries in the oro-facial region
and their location. Other variables included socio-demographic characteristics of patients and cause of injuries.
Data were de-identified and recorded in a standardized collection form, and analyzed using IBM SPSS
Statistical software for Windows (version 23; IBM, Armonk, NY). Continuous data (age) was reported in terms
of mean and for categorical data, frequency distribution
together with cross-tabulation was performed. For analysis purposes, each type of soft tissue injury and its’ location (laceration, abrasion, avulsion, etc.) was cross-tabulated with different types of maxillofacial bone fractures
(as confirmed radiologically). Chi-square test was performed to establish an association between different types
of soft tissue injuries and different types of maxillofacial

This study aimed at assessing the association between
various types of oro-facial soft tissue injuries and underlying oral and maxillofacial hard tissue injuries. In this
study, it was hypothesized that there is no association
between the occurrence of different types of oro-facial
soft tissue injuries and the presence of various maxillo
facial bone fractures.

Material and methods
This was a hospital-based study among consecutive
patients with maxillofacial injuries, treated at the Department of Oral and Maxillofacial of the Muhimbili
National Hospital (MNH), Dar-es-Salaam, Tanzania between November 2017 and February 2018. Inclusion criterion was patients with oral and maxillofacial soft tissue
injuries. These injuries included laceration, hematoma,
contusion, avulsions, degloving, and abrasion. Ethical
clearance for this study was sought from ethical committee of the Muhimbili University of Health and Allied
Sciences (Ref. No.: MU/ PGS/ SAEC/ Vol.X), while permission to conduct the study was obtained from the administration of MNH.
All participants who consented to participate in
the study were interviewed using a specially designed
questionnaire to obtain socio-demographic data, causes
of injury, and associated symptoms. This was followed by
a thorough clinical examination to determine the type of
soft tissue injuries and their location, bone involvement,
and status of the dentition. Radiological investigations
were carried out to confirm the presence of fracture in the
oral and maxillofacial region. In majority of cases, computed tomography scans (axial, coronal, and sagittal views
supplemented with 3D views) were utilized (Figure 1).
In a few cases of isolated mandibular fractures, orthopantomogram (OPG) was used (Figure 2).
Primary predictor variables were different types of soft
tissue injuries, such as laceration, abrasion, avulsion, etc.,
J Stoma 2022, 75, 3

Figure 1. 3D reconstruction of skull CT scan revealing
multiple facial bone fractures (both the midface and
the mandible)

Figure 2. Orthopantomogram showing fracture of
the mandible on the right parasymphyseal region and
the left angle of the mandible
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Percentage of patients (%)

hard tissue injuries. P-value of < 0.05 was established. All
oro-facial soft tissue injuries domain-specific predictors
of maxillofacial fractures (based on radiological findings) with a p-value less than 0.1 were retained for final
multiple regression models to analyze the relationship
between the type of soft tissue injuries and underlying
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Figure 3. Distribution of patients with oral and maxillofacial injuries according to etiologies of injury

Types of orofacial soft tissue injuries

Figure 4. Distribution of patients with oral and maxillofacial injuries according to types of oro-facial soft tissue
injuries

Figure 5. An arrow pointing at non-ending sub-conjunctival ecchymosis of the right eye
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hard tissue injuries. Results were reported as odds ratio
and 95% confidence interval.

Results
The study included a total of 160 patients, who suffered from soft tissue injuries in the oral and maxil
lofacial region. The age of the patients ranged from
1 month to 70 years, with a mean age of 28.23 ± 14.3
years. The majority of the patients were males (n = 129,
80.6%), with a male to female ratio of 4.2 : 1. The most
frequent cause of oral and maxillofacial injuries among
the patients was road traffic crash, followed by violence
(Figure 3).
Oro-facial soft tissue injuries to the extra-oral sites
were evident in almost all the patients (n = 147, 91.9%).
The most common (55.1%) type of oro-facial soft tissue
injuries in the extra-oral sites in 81 of patients was laceration, followed by abrasion in 80 (54.4%) patients and
contusion in 76 (51.7%) patients. Whereas, intra-orally
110 (68.8%) patients suffered from oro-facial soft tissue
injuries with laceration being the most frequent type in
75 (66.4%) patients, followed contusion in 50 (44.2%)
and hematoma in 21 (18.6%) patients (Figure 4).
On physical examination, of the 160 patients with
oro-facial soft tissue injuries, 101 (63.1%) patients were
clinically diagnosed with maxillofacial fractures; however, upon radiological evaluation, the total number
of patients with fractures was 112 (70%). Mandibular
fractures occurred in 65 (58%) patients, while fractures
to the midface and/ or frontal bone were observed in 76
(67.9%) patients.
All maxillofacial oro-facial soft tissue injuries domain-specific predictors of mandibular fractures (based
on radiological findings) with a p-value less than 0.1 were
retained for final multiple regression model. This model
was adjusted for extra-oral hematoma of the cheeks, laceration of the chin, mandibular gingival laceration, and
hematoma of the floor of the mouth. On performing
multivariate analysis of the variables, only hematoma
of the cheeks and floor of the mouth was positively associated with the occurrence of mandibular fractures. Hematoma of the cheeks was associated with 6-folds higher
odds of fractures of the angle of the mandible (OR: 5.9;
95% CI: 1.19-29.48), and the odds of having mandibular
para-symphyseal fracture in presence of hematoma in
the floor of the mouth was 5 times higher (OR: 4.7; 95%
CI: 1.16-19.42).
For the midface fractures, analysis was carried out
for those fractures with a frequency of occurrence that
was higher than 15, and included zygomatico-maxillary complex fracture (n = 42), Le-Fort I (n = 30), and
Le-Fort II (n = 19) fractures. There was a 5-folds higher odds of diagnosing ZMC fracture in patients with
non-ending sub-conjunctival ecchymosis (Figure 5).
The odds of diagnosing Le-Fort I fracture was 24 times
Journal of Stomatology * http://www.jstoma.com
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more in the presence of contusion of the posterior aspect of the hard palate (Figure 6). Soft palate contusion
was associated with 13-folds higher odds of Le-Fort II
fracture. The odds of having an underlying frontal bone
fracture in the presence of a laceration to the forehead
were 11-folds higher (Table 1).

Discussion
In line with the global picture [5, 9, 12-14], in this
study, males were predominantly affected by maxillofacial injuries. The male predominance has been attributed to gender-based activities, as males are more involved
in risky adventures, such as riding motorcycles, driving
vehicles, fighting, and jobs involving climbing [15-17].
The majority of the patients with oral and maxillofacial injuries in this study were young adults (mean age
of 28.23 ± 14.3 years), which is in concurrence to findings
from elsewhere [18-21]. The third and fourth decades
of life are considered to be the most active periods, in
which people tend to remain outdoors in search of their
livelihood, thus becoming more vulnerable to injuries [3].
The diagnosis of a fracture is based on clinical history,
signs and symptoms, visual findings, manual examination, and correct interpretation of radiographs [22]. Fol-

Figure 6. An arrow pointing at the contusion of the posterior aspect of the hard palate
lowing the diagnosis, the goal of facial fractures treatment
is to restore both the function and original facial contours
[23]. However, in facial trauma patients, the diagnosis

table 1. Multivariate logistic regression analysis of soft tissue injuries that were predictors of ZMC, Le-Fort I, Le-Fort II,
and frontal bone fractures
Variables of interest

Unadjusted odds ratio (95% CI)

Adjusted odds ratio (95% CI)

Non-ending sub-conjunctival ecchymosis

7.5 (2.69-21.00)

5.8 (1.85-18.16)

Periorbital contusion

2.8 (1.10-7.05)

1.4 (0.45-4.15)

Type of fracture: Zygomatico-maxillary complex fracture

Zygomatic region abrasion

2.8 (1.00-7.90)

1.7 (0.55-5.47)

Zygomatic region laceration

2.3 (0.42-12.63)

–

Orbital region laceration

1.8 (0.58-5.41)

–

Contusion of buccal vestibule

6.0 (1.24-29.38)

4.8 (0.87-25.96)

Type of fracture: Le-Fort I fracture
Contusion of buccal vestibule

3.1 (0.91-10.69)

1.8 (0.37-9.20)

Contusion of posterior hard palate

23.0 (6.91-76.60)

24.0 (2.45-239.87)

Contusion of soft palate

12.1 (3.90-37.53)

0.9 (0.08-8.87)

Sub-conjunctival ecchymosis

4.8 (1.27-18.30)

2.9 (0.51-16.70)

Periorbital contusion

5.5 (1.45-20.96)

5.2 (0.96-27.81)

Orbital region laceration

3.5 (0.66-18.48)

3.5 (0.66-18.48)

Contusion of buccal vestibule

2.28 (0.64-8.06)

–

Contusion of posterior hard palate

18.9 (4.76-74.88)

2.01 (0.2-20.36)

Contusion of soft palate

18.3 (5.03-67.14)

13.4 (1.25-144.26)

Laceration to forehead

9.2 (2.0-41.92)

11.2 (1.84-68.11)

Hematoma of forehead

6.1 (0.87-42.92)

–

Type of fracture: Le-Fort II fracture

Type of fracture: Frontal bone fracture
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of facial bone fractures may be difficult since clinical evaluation is impaired in the presence of either oedema or
bleeding. Moreover, conventional radiographs of the head
may be of limited use due to the overlapping nature of
bones [1]. Even though, computerized tomography scanning is better for detecting maxillofacial fractures [1, 24],
in most developing countries, such as Tanzania, the availability of these advanced imaging techniques is limited.
This aspect along with the shortage of expertise in oral
and maxillofacial injuries, may delay the diagnosis of oral
and maxillofacial fractures, thus complicating their management subsequently.
Since almost all hard tissue injuries to the oral and
maxillofacial region are associated with soft tissue injuries [4, 5], such soft tissue injury may be of much help
in predicting and diagnosing the underlying fractures.
In this study, a positive association between types of soft
tissue injuries and underlying bone fractures was found,
concurring with findings by Leite et al. [25].
In the current study, it was observed that while hematoma of the cheek was associated with fracture of the
angle of the mandible, the presence of hematoma in the
floor of the mouth was associated with parasymphyseal
fracture. It is anticipated that upon fracturing the mandible, bleeding occurs as a result of injury to the infe
rior alveolar neuro-vascular bundle, followed by seepage
of blood into the soft tissues. Depending on the direction of force and anatomical location of the fracture,
the collection of blood in subcutaneous tissue becomes
a hematoma that may be more pronounced on the lateral
or medial aspect of the mandible.
Furthermore, this study revealed that there was
5-folds higher odds of diagnosing ZMC fracture in patients with non-ending sub-conjunctival ecchymosis.
Sub-conjunctival ecchymosis is a frequent finding in zygomatic fractures, which is usually non-ending, caused
by tearing of the periosteum due to fracture of the lateral
orbital rim [26].
While in the presence of contusion/bruising of the
posterior aspect of the hard palate, the odds of diagnosing Le-Fort I fracture were about 20 times higher, and
a soft palate contusion was associated with 13-folds higher odds of diagnosing Le-Fort II fracture. These findings
could be attributed to the fact that in Le-Fort fractures,
there is usually involvement of the pterygoid process
of the sphenoid bone, which leads to ecchymosis/contusion around the region of greater palatine foramen.
It has been documented that contusion in the area
of the mucosa of the maxillary vestibule may be a sign
of Le-Fort I fracture, and binocular hematoma is typical
for Le-Fort II fracture [27]. In this study, the association between contusion of maxillary buccal mucosa and
the occurrence of Le-Fort I fracture was insignificant.
However, a positive association between periorbital contusion (raccoon eyes) and Le-Fort II fracture was noted,
but on performing multivariate analysis, the association
was found to be insignificant.
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The major limitation of this study was that it was
carried out in a tertiary hospital, and some patients
who suffered from soft tissue injuries did not attend our
center and were not assessed. Yet still, the results of this
study might be helpful to the clinicians, especially in
settings with limited resources, to have high suspicion
index of diagnosing an underlying maxillofacial bone
fracture in the presence of oro-facial soft tissue injuries.
Therefore, the diagnosis of oro-facial fractures can be
established despite missing radiological aid. Moreover,
this study served as a reminder to the clinicians, especially those working in emergency medicine, to conduct
a thorough examination of the oro-facial soft tissues in
patients with oro-facial injuries.

Conclusions
The results of the preset study show that certain types
of oro-facial soft tissue injuries are associated with a specific type of underlying maxillofacial bone fractures.
Ecchymosis/contusion of the posterior aspect of the palate is highly suggestive of Le-Fort fractures. Laceration
to the frontal region should raise high suspicion of frontal bone fracture. Hematoma of the cheek predicts fracture of the mandibular angle.

Conflict of interest
The authors declare no potential conflicts of interest
with respect to the research, authorship, and/or publication of this article.

References
1. Shah S, Uppal SK, Mittal RK, Garg R, Saggar K, Dhawan R. Dia
gnostic tools in maxillofacial fractures : Is there really a need
of three-dimensional computed tomography? Indian J Plast Surg
2016; 49: 225-233.
2. Owibingire SS, Sohal KS, Kalyanyama BM. Maxillofacial fractures
among motorcycle crash victims attended at a tertiary hospital in
Tanzania. Panam J Trauma Crit Care Emerg Surg 2019; 8: 158-164.
3. Gaur U, Rajan M, Dvivedi S. Profile of patients with soft tissue
injuries of face. Indian J App Res 2016; 6: 406-407.
4. Bhattacharya V. Management of soft tissue wounds of the face.
Indian J Plast Surg 2012; 45: 436-443.
5. Awlla RH, Shihab OI. Incidence of facial soft tissue injuries among
patients attending surgical casualty reception in Rojh-halat emergency hospital. Zanco J Med 2013; 17: 300-304.
6. Roccia F, Bianchi FA, Zavattero E, Baietto F, Boffano P. Etiology and
patterns of facial lacerations and their possible association with underlying maxillofacial fractures. J Craniofac Surg 2011; 22: e19-23.
7. Aren G, Sepet E, Erdem AP, et al. Predominant causes and types
of orofacial injury in children seen in the emergency department.
Ulus Travma Acil Cerrahi Derg 2013; 19: 246-250.
8. Hogg N, Horswell B. Soft tissue pediatric facial trauma: a review.
J Can Dent Assoc 2006; 72: 549-552.
9. Collao-González C, Carrasco-labra A, Cortés-Araya J. Epidemiology of pediatric facial trauma in Chile: a retrospective study
of 7, 617 cases in 3 years. Med Oral Patol Oral Cir Bucal 2014;
19: 99-105.
Journal of Stomatology * http://www.jstoma.com

Association between oro-facial soft tissue injuries and oral and maxillofacial fractures

10. Chalya PL, Mchembe M, Mabula JB, Kanumba ES, Gilyoma JM.
Etiological spectrum, injury characteristics and treatment outcome of maxillofacial injuries in a Tanzanian teaching hospital.
J Trauma Manag Outcomes 2011; 5: 7.
11. Wong JYH, Choi AW, Fong DY, Wong JK, Lau C, Kam CW.
Patterns, aetiology and risk factors of intimate partner violencerelated injuries to head, neck and face in Chinese women. BMC
Womens Health 2014; 14: 6.
12. Khatri A, Karla N, Bakshi R. Retrospective analyses of orofacial
traumatic injuries in trauma patients, registered as medicolegal cases at a tertiary care hospital in Delhi. J Orofac Res 2014; 4: 90-94.
13. Miguens-Jr SAQ, Borges TS, Andrea L, et al. A retrospective study
of oral and maxillofacial injuries in an emergency hospital in
Southern Brazil. Brazilian Res Pediatr Dent Integr Clin 2016; 16:
339-350.
14. Bernard E, Akama M, Odhiambo W, Chindia M, Mua B. Maxillofacial soft tissue injuries in Nairobi, Kenya. East Afr Med J 2012;
89: 306-311.
15. Eggensperger N, Smolka K, Scheidegger B, Zimmermann H,
Iizuka T. A 3-year survey of assault-related maxillofacial fractures
in central Switzerland. J Cranio-Maxfac Surg 2007; 35: 161-167.
16. Obimakinde OS, Okoje VN, Fasola AO. Pattern of assaultinduced oral and maxillofacial injuries in Ado-Ekiti, Nigeria. Nig
J Surg 2012; 18: 88-91.
17. Mpiima P, Kasangaki A, Nkamba E, Rwenyonyi CM. Etiology
and pattern of mandibular fractures among patients attending
oral and maxillofacial surgery unit in Mulago Hospital, Uganda:
a cross-sectional study. Arch Dent Oral Heal 2018; 1: 14-21.
18. Gilyoma JM, Mabula JB, Chalya PL. Animal-related injuries in
a resource-limited setting: experiences from a Tertiary health institution in northwestern Tanzania. World J Emerg Surg 2013; 8: 7.
19. Adungo JI, Mutispo VM, Ngugi M, Khainga S, Muoki A, Kimeu M.
Analysis of soft tissue infuries and scarring following terrorist bomb explosion at the american embassy in Nairobi, Kenya.
Assoc Surg East Africa 2014; 19: 77-84.
20. Agbor AM, Chinedu AC, Ebot-Tabil B, Naidoo S. Dentofacial injuries in commercial motorcycle accidents in Cameroon: pattern
and cost implication of care. Afr Health Sci 2014; 14: 77-82.
21. Adeyemo WL, Ladeinde AL, Ogunlewe MO, James O. Trends and
characteristics of oral and maxillofacial injuries in Nigeria: a review
of the literature. Head Face Med 2005; 1: 7-15.
22. Rajanikanth K, Borle RM, Bhola N. The pattern of maxillofacial
fractures in central India: a unicentric retrospective study. IOSRJDMS 2014; 13: 28-31.
23. Vasudev S, Cd V, Bansal A, Rc P. Pan-facial fractures – review
of literature and case series. Ann Dent Spec 2016; 4: 86-90.
24. Ozinko MO, Bassey GO, Otei OO, Ekpo RG, Mgbe RB. Epidemiology and management of facial soft tissue trauma in Calabar,
Southern Nigeria. World J Res Rev 2016; 3: 12-15.
25. Leite Cavalcanti A, Medeiros Bezerra PK, Moraes de Oliveira D,
Granville-Garcia AF. Maxillofacial injuries and dental trauma in
patients aged 19-80 years, Recife, Brazil. Rev Española Cirugía
Oral y Maxilofac 2010; 32: 11-16.
26. Qayyum Z, Khan A, Khitab U. Characteristics and etiology of zygomatic complex fractures. Pakistan Oral Dent J 2007; 27: 93-96.
27. Kühnel TS, Reichert TE. Trauma of the midface. GMS Curr Top
Otorhinolaryngol Head Neck Surg 2015; 14: Doc06.

J Stoma 2022, 75, 3

181

