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Maxillofacial trauma can lead to both acute and more long-
term symptoms, such as vision disturbance and enophthal-
mos, jaw-related problems, malocclusion, and sensibility
disturbance. In addition, maxillofacial injuries can be asso-
ciated with cosmetically disturbing facial deformities and
scars and can have a negative psychological impact.1–4

For many decades, research within the field of maxillofa-
cial trauma has focused mostly on surgical outcome mea-
sured objectively or assessed by a doctor/surgeon. However,

over the last years there is an increasing amount of studies
taking the patients’ experience into account using patient-
reported outcome (PRO) instruments to evaluate symptoms
and health-related quality of life (HRQL) after facial
trauma.5–8

In several fields of medical research the introduction of
PRO instruments has revealed differences in the patients’ and
the doctors’ point of view regarding symptom burden and
treatment outcomes.9 As a case in point, the prevalence of
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Abstract Background The aim of this study was to assess patient-reported symptoms and
health-related quality of life, 12 to 24 months after injury in patients with midfacial
fractures.
Methods Patients diagnosed with midfacial fractures were assessed regarding
symptoms related to the fracture as well as assessment of the patients overall
health-related quality of life using the Gothenburg Trismus Questionnaire (GTQ), the
Folkestad facial trauma questionnaire, and EuroQol five-dimensional (EQ-5D). Ques-
tionnaires were distributed to the study patients 12 to 24 months after the trauma.
Medical records were retrospectively surveyed for age, gender, trauma etiology, date of
injury, fracture classification, treatment regimen, and time of surgery.
Results Sixty-seven percent of the study group reports sensibility disturbance in the
face 12 to 24months after trauma and 52% reported cosmetic consequences related to
the trauma. Numbness in the face was the symptom reported to be most disturbing for
the patients. Few of the patients reported severe jaw-related problems, problems with
muscular tension, or eating limitation according to the validated questionnaire GTQ.
Conclusion Sensibility disturbance remains a significant and common symptom 12 to
24 months after midfacial trauma. There is a need for a validated patient-reported
outcome instrument for facial trauma that covers multiple aspects of facial trauma
such as vision disturbance and diplopia, jaw-related problems, and facial pain as well as
sensibility disturbance and cosmetic consequences.
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sensory disturbance after maxillofacial trauma has differed
substantially (7–64%) depending on research methodology
and methods of assessment.10,11 Thus, illustrating the need
for PRO in clinical trials and also in clinical practice to enable
direct input from the patients in a systematic manner.

To our experience there are no existing validated PRO
instrument addressing and covering the different symptoms
after facial trauma. In this study, we have introduced the
validated Gothenburg Trismus Questionnaire (GTQ) earlier
used in head and neck cancer (HNC) and in addition an
instrument earlier used in patients with facial trauma and
orbital floor fractures, as well as the HRQL instrument Euro-
Qol five-dimensional (Eq. 5D).

Aim

The aim of this study was to assess patient-reported symp-
toms and HRQL, 12 to 24months after injury in patients with
midfacial fractures.

Material and Methods

Study Protocol and Data Collection
Patients diagnosed with midfacial fractures at the ear, nose,
and throat department at a tertiary referral center in Sweden
during 2014 were identified using the International Statisti-
cal Classification of Diseases and Related Health Problems
10th Revision (ICD-10) diagnose coding system, from the
outpatient registry.12

Inclusion and Exclusion Criteria
Inclusion criteria were: age>18 years, midfacial fractures
according to ICD-10 (including the following; S02.0 Fracture
of vault of skull, S02.3 Fracture of orbital floor, S02.4 Fracture
of malar and maxillary bones, S02.7 Multiple fractures
involving skull and facial bones, S02.8 Fractures of other
skull and facial bones and, S02.9 Fracture of skull and facial
bones, part unspecified). Exclusion criteria were: isolated
skull base fractures, nasal bone fractures, and fractures of the
mandible.

Medical records were retrospectively surveyed for age,
gender, trauma etiology, date of injury, fracture classifica-
tion, treatment regimen, and time of surgery. Surgical ap-
proach as well as surgical method and any orbital floor
implant and/or osteosynthesis material used was noted in
the study protocol.

Fracture Classification
Fractures were classified based on the computed tomogra-
phy scans as follows:

I. Isolated zygomatic arch fracture
(a) Not displaced (< 3mm)
(b) Displaced (> 3mm)

II. Orbital floor fracture
III. Medial orbit fracture
IV. Le Fort fracture
V. Zygomaticomaxillary fractures

(a) Not displaced (< 3mm)
(b) Displaced (> 3mm)
(c) Multifragment

Patient-Reported Outcome
Questionnaires regarding symptoms related to the midfacial
fracture as well as assessment of the patients’ overall HRQL
were distributed to the study patients 12 to 24 months after
the trauma. All nonresponders were reminded once.

Folkestad Facial Trauma Questionnaire
This is a facial trauma-specific questionnaire including items
assessing vision disturbance, cosmetic consequence from
injury, sensibility disturbance, and jaw-related problems
after facial trauma. The questionnaire has earlier been
used and described in studies on orbital floor fractures.13,14

Gothenburg Trismus Questionnaire
The GTQ is a validated, symptom-specific questionnaire
focusing on trismus, facial pain, jaw-related problems, and
muscular tension in HNC. The GTQ consists of 21 items and 3
main domains (jaw-related problems, eating limitations, and
muscular tension). GTQ score ranges from 0 to 100, where
100 indicates the maximal amount of symptoms, and 0
indicate no symptoms. The GTQ has been previously used
for patients with HNC and patients with temporomandibular
disorder (TMD).15

EQ-5D
The EQ-5D is a well-known and widely used questionnaire
assessing HRQL. EQ-5D evaluates five dimensions of
health and an overall rating of the patient’s experience of
health.16,17

Ethics

The study was approved by the Regional Ethical Review
Board at Gothenburg University and performed in accor-
dance with the Declaration of Helsinki. All study subjects
gave their informed consent to participate.

Statistical Methods

Descriptive data are presented with mean and standard devi-
ation when applicable. For comparison between study group
and lost-to follow-upgroup, theFisher’s exact test (lowestone-
sided p-value multiplied by 2) was used for dichotomous
variables. The Mantel–Haenszel chi-square exact test was
used for ordered categorical variables and chi-square exact
test was used for nonordered categorical variables. TheMann–
Whitney U test was used for continuous variables.

Results

Study Group and Lost to Follow-Up
A total of 132 patients were identified with midfacial frac-
ture according to the ICD-10 during the study year. Out of
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these, postal address was possible to identify in 120 patients
to whom questionnaires was sent out to. Fifty-two patients
responded and were available for further analysis (►Fig. 1).

Analysis of the lost to follow-up group revealed a signifi-
cantly lower mean age among the nonresponders (p-value
0.038), furthermore, patients experiencing interpersonal
violence were more likely to be nonresponders (p-value
0.044). We found no other significant differences between
the groups.

Patient and Fracture Characteristics
A majority of the study patients were men, 62%. Zygomati-
comaxillary complex fractures were the most common type
ofmidfacial fracture in ourmaterial. Sixty-two percent of the
fractures were displaced (> 3mm) or multifragment. Fall
accidents were the dominating cause of accident followed by
sports accident and bicycle accident (►Table 1).

Regarding surgical treatment subciliary incision was the
most common approach for fracture treatment. Gillies inci-
sion as well as frontozygomatic suture incision was also
commonly used. A majority (86%) of the patients who
needed surgical reposition of fracture were treated within
14 days from the trauma. Osteosynthesis material was used
in the majority of the surgically treated cases (►Table 2).

Patient-Reported Outcome
More than two-thirds, 67%, of the study group reports
sensibility disturbance in the face 12 to 24 months after
trauma and more than half of the investigated patients, 52%,
reported cosmetic consequences related to the trauma.
Among the cosmetic aspects after facial trauma a visual

facial scar was the most disturbing complaint. Furthermore,
sensibility disturbances in the teeth were reported by 40% of
the study patients (►Table 3). Numbness in the face was the
symptom reported to be most disturbing for the patients
(►Fig. 2).

Rather few of the patients reported severe jaw-related
problems, problems with muscular tension, or eating limi-
tation according to the validated questionnaire GTQ. For
reference, mean score for patients with TMD, patients with
radiation-induced trismus, and healthy controls are pre-
sented in ►Table 4. Separate analysis with regards to jaw-
related problems and trismus was performed excluding
orbital floor fractures, since patients with orbital floor
fractures are not expected to develop trismus. The analyses
revealed very small differences and are therefore reported in
text only.

For assessment of HRQL according to EQ-5D, 52% of the
study group reported problem with pain or discomfort and
29% reported problemwith anxiety or depression (►Table 5).

Table 1 Patient characteristics, fracture classification, and
cause of injury

Study patients
n¼ 52

Gender n (%)

Female 20 (39)

Male 32 (61)

Age

Mean, y (min-max) 47 (18–91)

Type of fracture n (%)

Zygomaticomaxillary 32 (62)

Orbital floor 9 (17)

Le Fort 5 (10)

Isolated zygomatic arch 3 (6)

Medial orbit 2 (4)

Other 1 (2)

Severity of fracture

Not displaced 20 (38)

Displaced 15 (29)

Multifragment 17 (33)

Cause of injury

Fall accident 21 (40)

Sport accident 12 (23)

Bicycle accident 8 (15)

Interpersonal violence 7 (14)

Hit by accident 2 (4)

Other/unknown 1 (2)

Motor vehicle accident 1 (2)

Fig. 1 Study flowchart.
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Discussion

We found that long-term sequelae after facial trauma is
common and that sensibility disturbance was rated as the
most disturbing symptom for the patients in this study on
patient-reported symptoms 1 to 2 years after midfacial
trauma.

The most common cause of trauma was fall accident in
this study. Causes of injury vary a lot between different
countries and the impact of late sequelae on HRQL can vary
depending on the cause of injury. Earlier studies have shown
that violence as the cause of injury is a risk factor for a
prolonged period of convalescence and a later return towork

after trauma comparedwith other causes of injury, as well as
an increased risk of depressive symptoms.18,19

In this study, patients who were lost to follow-up were
younger and to a larger extent exposed to interpersonal
violence or assault compared with the study patients. This
suggests that the result of the present study might be an
underestimation of the actual symptom burden.

A large European research project on zygomatic fractures
andmandibular fractures revealed that assault was the most
common cause of injury and that predominately men are
affected by maxillofacial trauma.20,21

Patient who underwent surgery reported more problems
with persistent symptoms after 1 to 2 years compared with
patients with fractures that were treated conservatively in
this study. This is in consistency with other studies. The
reason for this is multifactorial and can partially be
explained by the fact that most of the surgically treated
patient suffered frommore complex and dislocated fractures
than those treated conservatively.22

Patient-Reported Outcome
We found that sensibility disturbance is a common long-
term sequel for facial trauma patients, in this study reported
by more than two-thirds of the patients. Sensibility distur-
bance was graded as the most disturbing symptom 1 to
2 years after trauma.

Many studies have undertaken objective assessments for
sensibility disturbance but the correlation with patient-
reported symptoms are poor and risks to underestimate
the problem.23 For example, Souyris et al investigated
1,394 cases of midfacial fractures and found the prevalence
of sensibility disturbance to be 7.2% when assessed by the
surgeon,11 whereas Sakavicius et al found a prevalence of
64.4% when using both objective testing and patient-
reported assessment.10 Folkestad and Granstrom compared
the doctor’s assessment and patient’s experience of symp-
toms after facial trauma (using separate protocols for doctor
and patient, at five occasions during 1 year) and showed that
there is a discrepancy between the patients’ and the doctors’
experience above all when it comes to sensibility
disturbance.14

All in all, the present study supports that the use of PRO is
important in evaluation of sensibility disturbance and that
sensibility disturbance is of great significance for the
patients even though sometimes overlooked by clinicians
and regarded as a mild symptom.

The second most common long-term sequel in this study
was cosmetic impact fromvisual facial scar. More than half of
the patients in the study confirmed symptomswith cosmetic
impact. A study by Tebble et al showed that even smaller
facial laceration can have a long-term impact on the patient
and that the impact is related to both type of trauma and the
patient’s level of emotional distress. Tebble et al showed that
injuries caused by assault was associated with more prob-
lems with cosmetic consequences and psychological dis-
tress.24 Another study by Rahtz et al on appearance
concern and trauma suggested in the same way that the
cosmetic impact of trauma is correlated to the patient’s

Table 2 Fracture treatment information: surgical procedure,
approach, and surgical material

Time of surgery n (%)

No surgery 24 (46)

Surgery within 7 d 11 (21)

Surgery 8–14 d 13 (25)

Surgery>15 d 4 (8)

Open/closed reduction n¼28

Closed reduction 5 (18)

Open reduction 23 (82)

Surgical approacha n¼28

Subciliary incision 17 (61)

Transconjunctival incision 2 (7)

Frontozygomatic suture incision 7 (25)

Intraoral incision 5 (18)

Through existing wound 2 (7)

Gillies incision 8 (29)

Bicoronal flap 1 (4)

Material used in surgery

Titanium plates and screws for osteofixation 16 (57)

Porous polyethylene orbital floor implantsb 11 (39)

aMultiple approaches can be used depending on the type of fracture.
bMedpor n¼ 7, Synpor with titanium mesh n¼ 3.

Table 3 Patient-reported symptoms, prevalence of symptoms,
n (%)

Total,
n¼ 52 (%)

Surgery,
n¼ 28 (%)

No surgery
n¼ 24 (%)

Vision disturbance 14 (27) 9 (32) 5 (21)

Cosmetic consequence 27 (52) 17 (61) 10 (42)

Sensibility disturbance 35 (67) 21 (75) 14 (58)

Mouth opening/bite
affected

12 (23) 8 (29) 4 (17)

Abnormal sensibility
of teeth

21 (40) 14 (50) 7 (29)
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general level of psychological distress and not specifically
related to the location of the trauma.25

We found no differences in anxiety and depression com-
pared with the norm population data according to the HRQL
instrument EQ-5D as one could have expected given the
facial trauma. Again, patients exposed to interpersonal vio-
lencewere underrepresented in our material andmight have
revealed another picture.

In this study, the prevalence of trismus and jaw-related
problems was low. When comparing the results from the
study patients with HNC patients and TMD patients, patients

with midfacial fractures scored very low and more in line
with a healthy population. Very few studies have focused on
trismus and jaw-related problems after midfacial trauma.
Chang et al studied patients with zygomaticomaxillary com-
plex fractures with and without involvement of the tempo-
romandibular joint (TMJ) and found that trismus is very
common preoperatively both when the joint is involved and
not, but a majority of the patients improves after surgery.26

Folkestad and Granstrom found a significant difference
between the doctor’s assessment and patient’s experience
of restricted mouth opening both preoperatively and at

Fig. 2 Impact of patient-reported symptoms after midfacial trauma. How often symptoms are disturbing, Visual Analogue Scale (VAS) score
in mm (0–100) where 0 means never disturbing and 100 means always disturbing. Mean and 95% confidence interval (CI).

Table 4 GTQ mean score and standard deviation for patients
with midfacial fractures

GTQ
Mean (SD)

Study
patients
n¼51

HNC
n¼78

TMD
n¼51

Controlsa,
n¼129

Jaw-related
problems

9,2 (17.0) 43.5 73.2 5.1

Eating limitation 9.4 (17.6) 45.0 52.2 1.3

Muscular tension 16.2 (19.7) 20.4 54.0 13.0

Abbreviations: GTQ, Gothenburg Trismus Questionnaire; HNC, head
and neck cancer; SD, standard deviation; TMD, temporomandibular
disorder.
Note: Reference values for other study populations from Johnson et al.
Development and validation of the Gothenburg Trismus Questionnaire
(GTQ),9 used with permission. Domains and single items range from 0
to 100where 100meansmaximal amount of symptoms and 0 is equal to
no symptoms.
aHealthy controls.

Table 5 EQ-5D-3L health-related quality of life for patients with
midfacial fractures

No problems,
n (%)

Problems,
n (%)

Population
norm dataa

Problems %

Mobility 48 (92) 3 (6) 8.6

Self-care 49 (94) 2 (4) 1.5

Activity 42 (80) 9 (17) 7.9

Pain/discomfort 24 (46) 27 (52) 40.8

Anxiety/depression 36 (69) 15 (29) 26.0

Mean (SD),
median

Overall healtha 77.4 (23.2),
88

83.3

Abbreviations: EQ-5D, EuroQol five-dimensional; SD, standard devia-
tion; VAS, Visual Analogue Scale.
aPopulation norm data for Sweden from the EuroQoL group.16
bVAS score 0–100, 100¼best imaginable health, 0¼worst imaginable
health.
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1 month after surgery. There was no TMJ involvement in any
of these cases.14

Facial trauma is described as one of the etiological factors to
the development of TMD but it seems that that the risk ofmore
longstanding jaw-related problems is evident primarily when
themandiblejointorTMJ isdirectly involved inthefracture.27,28

Regarding the PRO instruments introduced in this study
we conclude that the GTQ, which is a symptom-specific and
validated instrument, could not as a whole detect the
patients’ main problems especially with sensibility distur-
bances. The Folkestad facial trauma questionnaire that has
earlier been used in studies on orbital floor fracture is
relevant but needs validation and psychometric testing in
a larger patient cohort.

Study Limitations
A limitation of this study is the cross-sectional design where
baseline data and symptoms pre- and postoperatively cannot
be assessed. The dropout rate was high in terms of non-
responders to the questionnaires used in the study.

Conclusion

Sensibility disturbance remains a significant and common
symptom 12 to 24months after midfacial trauma. The use of
PRO instrument is warranted but also challenging in this
group of patients. There is a need for a validated PRO
instrument for facial trauma that covers multiple aspects
of facial trauma such as vision disturbance and diplopia, jaw-
related problems, and facial pain as well as sensibility
disturbance and cosmetic consequences.
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