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Aim: To evaluate the health-related life quality of patients after surgically treated midface
fractures.

Patients and Methods: This retrospective cohort study compared the 36-Item Short Form
Health Survey (SF-36) scores of 42 male patients following surgically treated maxillary or
zygomatic fractures with the reported normative data of the SF-36 for the Croatian
population.

Results: The current study showed that the health-related life quality of surgically treated
patients was comparable to similar age, gender, and regional demographics in the Croatian
population norm. However, we revealed a significant deterioration of the “Emotional well-
being” domain in younger patients (P = 0.03) and a severely affected domain of “Physical
functioning” in older patients (P = 0.049).

Conclusion: There was a significant negative psychological impact from facial trauma on
younger patients. In contrast, older patients were more prone to physical impairment.
Therefore, follow-up visits are an opportunity to screen and refer younger patients to mental
health services in a timely manner to prevent severe psychological difficulties and an
opportunity to identify older patients who require physical therapy.

Keywords: quality of life, patient outcome assessment, maxillary fractures, zygomatic
fractures, surgery, oral

Introduction
Facial fractures may result from a variety of injuries. They can be isolated or
combined with other injuries.’ Therefore, a multidisciplinary approach is necessary
in diagnostic and therapeutic protocols.? The epidemiology of facial fractures has
changed over time, as a result of numerous socioeconomic factors.'” Traffic
accidents, interpersonal violence, and male gender prevalence are characteristics
of this type of injury.'*°

The best aesthetic and functional outcomes of these complex facial fractures are
obtained with early exact bone repositioning and rigid fixation using screws and
plates.*”* Both osteosynthesis materials and surgical approaches have evolved and
have beneficial effects on postoperative results.> Computerized tomography repre-
sents a diagnostic instrument and a proven tool for the estimation of a postoperative
course.” Unlike the mandible, the midface is composed of thin bones combined
with vertical bone pillars.” Thus, in the case of a traumatic event that requires
a surgical procedure, there is a certain degree of repercussions to the midface that
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could contribute significantly to a patient’s physical and
psychological wellbeing. There is presently a lack of data
regarding physical and psychological impairment in such
injuries,**"" but health-related quality of life (HRQOL)
protocols after facial trauma have been well recognized
and adopted.*'*"*

The main purpose of the current study was to compare
the 36-Item Short Form Health Survey (SF-36) scores of
surgically treated maxillary and zygomatic fractures in
male patients with the reported normative data of SF-36
for the Croatian population. The secondary aim was to
correlate important clinical variables with different con-
cepts of the SF-36. We hypothesized that surgically treated
facial trauma has negative implications on patient quality
of life.

Patients and Methods
Study Design and Participants

The current retrospective cohort study analyzed the medical
records of patients treated surgically for midface trauma at
the Department of Maxillofacial and Oral Surgery at the
University Hospital of Split, Croatia, between January 2003
and December 2013. Ethical approval for this study (Ethical
Committee No. 2181-147-01/M.J.-12-2) was provided by the
Ethical Committee of the University Hospital of Split
(Chairperson Prof J. Bagatin) on June 14, 2012. All patients
provided written informed consent.

The study enrolled male patients aged 18 years or older
with a diagnosis of maxillary or zygomatic fracture caused
by blunt trauma that was surgically treated by open reduc-
tion with rigid plate and screws fixation. Maxillary fracture
patients had their fracture classified according to Le Fort
patterns. Zygomatic fracture patients were patients with
a zygomatic complex fracture. Patients with isolated den-
toalveolar fractures of the upper jaw and isolated fractures
of the zygomatic arch were excluded. Diagnosis was con-
firmed by computerized tomography. Polytraumatized
patients and patients with severe concomitant brain injury
(Glasgow coma scale score of less than nine) were also
excluded. Finally, exclusion criteria also included cerebro-
vascular incident since surgery; neurological disorders;
visual, hearing or motor impairment interfering with life
quality assessment; mental illness; and alcohol (> 20 g -
per day or > 150 g per week) or controlled substance abuse.

We considered the healing process to end 12 months
following the surgical procedure. After that period, the
patients who met specific diagnostic and treatment criteria

were first contacted by letter and via telephone by the
same interviewer, who explained the study protocol in
detail. For the 60 patients that fulfilled the inclusion cri-
teria and were willing to participate in the study, demo-
graphic data was collected, and they received a letter with
the 42 patients
responded positively and were included in further analysis.

the SF-36 questionnaire. However,

Health-Related Life Quality Assessment

The Croatian Adult Health Survey (CAHS) was carried out
in 2003. Its main goal was to provide data for the prevention
of cardiovascular disease in the Croatian population. The
sample consisted of 9070 respondents aged 18 years or
older, representative of the national and regional level."
Subsequently, the Croatian Adult Health Cohort Study
(CroHort) took place in 2008, which was the follow-up
study of CAHS. Its aim was to re-interview the 9070 respon-
dents from CAHS.'® SF-36 represents the theoretically estab-
lished and empirically proven operationalization of two
general health concepts: physical and psychological. It con-
sists of 36 questions and eight health domains summarized
into two dimensions: “physical health” (PCS) and “mental
health” (MCS). Domains of “Physical functioning”, “Role
limitations due to physical health”, “Pain”, and “General
health” constitute the “physical health” dimension, while
“Energy/fatigue”, “Social functioning”, “Role limitations
due to emotional problems”, and “Emotional wellbeing”
domains constitute the “mental health” dimension of patient
quality of life. SF-36 measures the burden of the disease and
the results of treatment from the patient’s own perspective.'’
It has been translated into Croatian and validated for the
population of the Republic of Croatia.'® Significantly, it
was implemented in CAHS and CroHort studies.'” The
data from eight SF-36 domains was calculated according to
SF-36’s manual for each participant in this study and com-
pared with data of the referent Croatian population (CroHort)

while considering age, gender, and region affiliation.' !’

Statistical Analysis

Data analysis was performed using IBM SPSS Statistics,
version 24.0 (IBM Corp., Armonk, New York, USA).
Continuous variables were expressed as means = SD or
medians and IQR in the case of asymmetrical distribution.
Categorical variables were expressed as numbers and per-
centages. The comparison between the surgically treated
male patients and the referent population (men from the
Mediterranean region of Croatia) was done separately in
younger patients (< 37 years) and in older patients (> 37
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years) in order to ensure the appropriate comparison
between the groups in terms of age. The cut-off value of
37 years was set based on the mean value of age in the
patient group. The comparison of mean values of contin-
uous variables between patients and the referent popula-
tion was performed by using the independent samples
t-test or the Mann—Whitney U-test, depending on the nor-
mality of distribution of the tested variables. A chi-square
test was used to determine the relationship between two
categorical variables. The Kruskal-Wallis test was used to
test differences in various aspects of the patient’s health-
related life quality (PCS, MCS, eight domains of the SF-
36 questionnaire) while considering the type of fracture
(Le Fort I, II, and III fractures or a zygomatic fracture).
A correlation analysis (Pearson correlation coefficient)
was applied to analyze the association between the time
period after surgery and various aspects of the patient’s
health-related life quality. The multiple linear regression
model (Stepwise method) was used to evaluate whether
the age, length of time following the surgery, or type of
fracture represented a significant predictor of the patient’s
health-related life quality outcomes. A significance level
of 95% (P < 0.05) was applied.

Results

Study Population

Of the 60 patients that initially agreed to participate in this
study and met the inclusion criteria of the study, the 42
patients sent back via letter the completed SF-36 test, so
ultimately, we analyzed the data of 42 patients. The study
population included 25 (59.5%) maxillary fracture patients
and 17 (40.5%) zygomatic complex fracture patients. Among
the maxillary fracture patients, there were three (7%) patients
with a Le Fort I fracture, 14 (33%) patients with a Le Fort 11
fracture, and eight (19%) patients with a Le Fort III fracture.
The median time for the assessment of patient health-related
life quality following surgery was four years (IQR, 3 to 7).
Between the two age groups of patients (< 37 years and > 37
years), there were no statistically significant differences in
the distribution of the types of fractures (y* = 2.035, df = 3,
P =0.565). In the group of younger patients, there were no
significant differences with the referent population when
considering age (Table 1). However, the group of older
patients was younger than the referent population by an
average of 6.3 years (Table 1). Finally, the body mass index
of both patient age groups was comparable with the referent
population (Table 1).

Patients and Referent Population

The results of SF-36 domains and indexes in the patients
and referent population are presented in Table 1. There were
no significant differences between either of the patient age
groups and the referent population considering the PCS
index or “Role limitations due to physical health”, “Pain”,
“General health”, “Energy/fatigue”, and “Social function-
ing” domains. However, there was a significant difference
in the “Emotional wellbeing” domain between younger
patients and the referent population (Mann—Whitney
U-test, P = 0.03). In addition, in the “mental health” dimen-
sion of life quality, we identified a few more subtle differ-
ences between younger patients and the referent population.
Younger patients had markedly lower results in the MCS
index (P = 0.091) and in the “Role limitations due to
emotional problems” domain (P = 0.092), as compared to
the referent population. On the other hand, there were no
significant differences in the “Emotional wellbeing” domain
between older patients and the referent population. In con-
trast to younger patients, older patients were mostly affected
by the deterioration of the “physical health” dimension of
life quality, since we observed a noticeably lower score in
the domain of “Physical functioning” (P = 0.049), as com-
pared to the referent population.

Type of Fracture and SF-36

There were no significant differences between the scores of
SF-36 domains in terms of the type of fracture (Kruskal—
Wallis test, P > 0.194), but with a more extensive maxillary
fracture, there is an obvious decrease in the PCS and MCS
indexes. After testing two patient age groups, in the group
of younger patients, the correlation between the scores in
SF-36 domains and the type of fracture became even
weaker (Kruskal-Wallis test, P > 0.442). In the group of
older patients, the domain of “General health” was most
related to the fracture type (P = 0.095). The other domains
of SF-36 were more comparable (P > 0.112).

Time Period After Surgery and SF-36

There was a significant correlation between the time period
following surgery and scores in the domains and indexes of
SF-36. In the group of younger patients, there was
a positive and moderate correlation between the time period
after surgery and the “Role limitations due to physical
health” domain (Pearson correlation coefficient, r = 0.448,
P = 0.042). In the group of older patients, we found
a positive and moderate correlation between the time period
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Table | Demographic Characteristics and 36-Item Short Form Health Survey Results in the Patients and Referent Population

Younger P value | Older P value
Patients Referent Patients Referent
Population Population
Demographics
Age (year) 279 +£5.0 289 + 49 0.439 549 + 134 612+ 120 0.022
BMI (kg/m?) 242 + 3.0 242 +£29 0.963 26.3 + 3.0 275+ 39 0.148
SF-Derived Indexes
PCS index 58.7 (52.3,60.1) | 589 (51.8, 59.7) 0.870 46.2 (40.5, 53.5) | 51.6 (41.4, 56.6) 0.113
MCS index 51.0 (46.5,54.9) | 54.1 (49.8, 58.0) 0.091 50.7 (42.1, 56.9) | 52.1 (43.6, 56.3) 0.541
SF-36 Domains
Physical functioning 95 (80, 100) 100 (93, 100) 0.085 75 (55, 85) 85 (65, 95) 0.049
Role limitations due to physical health 100 (75, 100) 100 (100, 100) 0.397 75 (38, 100) 100 (50, 100) 0.103
Pain 100 (78, 100) 100 (82, 100) 0.573 78 (45, 90) 80 (55, 100) 0.215
General health 85 (68, 90) 80 (65, 90) 0.498 50 (40, 68) 60 (40, 75) 0.287
Energy/fatigue 65 (53, 78) 70 (61, 80) 0.178 55 (40, 68) 65 (50, 75) 0.077
Social functioning 100 (81, 100) 100 (88, 100) 0.648 75 (56, 100) 88 (75, 100) 0.110
Role limitations due to emotional problems | 100 (67, 100) 100 (100, 100) 0.092 100 (50, 100) 100 (100, 100) 0.101
Emotional wellbeing 72 (62, 80) 78 (69, 88) 0.030 68 (54, 80) 72 (56, 84) 0.578

Notes: Surgically treated patients and referent population are divided into two groups: younger (<37 years) and older (237 years). Higher scores indicate better test

performance. Data are presented as mean + SD, and median (IQR) as appropriate.

Abbreviations: BMI, body mass index; SF-36, 36-ltem Short Form Health Survey; PCS index, “physical health” index; MCS index, “mental health” index.

after surgery and the PCS index (Pearson correlation coeffi-
cient, r = 0.432, P = 0.049).

Determinants of Various Health Aspects
for Patient Life Quality

The results of the regression model showed that age is the
most significant predictor among various health aspects for
patient life quality following a facial surgical procedure.
With increasing age, there was a significant deterioration in
the PCS index (P < 0.001) as well as in the “Physical
functioning” (P = 0.019), “Pain” (P = 0.036), and “General
health” (P = 0.001) domains, which collectively constitute
the “physical health” dimension of patient life quality. Along
with age, the time period since surgery was also an important
determinant of the PCS index (a prolonged time period after
surgery resulted in an increase in the PCS index, P =0.017).
Regarding the fracture type, the only significant determinant
was the Le Fort I fracture (P = 0.035). Compared with other
types of fractures, patients with a Le Fort I fracture, as the
lightest
a significant improvement of functioning in the “Energy/

fracture among those investigated, showed

fatigue” domain (24% on average).

Discussion
The current retrospective cohort study revealed that follow-
ing facial surgery, younger patients suffer a significant

decrease in the emotional wellbeing component of life qual-
ity, when compared to the referent population. Contrary to
younger patients, older patients were more prone to difficul-
ties associated with physical functioning. Therefore, sur-
geons should be aware that facial injury may put patients at
increased risk for reduced life quality and should consider the
potential psychological and rehabilitation needs for these
patients. To our knowledge, this is the second study that
has assessed HRQOL using the SF-36 questionnaire in
patients after surgically treated midface injuries and the first
that compared them against general population norms.

It is well recognized that a greater intensity of the trau-
matic event reflects a greater repercussion on the HRQOL
score;* the recent study of Zwingmann et al showed that
polytraumatized patients had lower scores in each domain
of SF-36, as compared to those of the age- and gender-
matched population norm.'* Therefore, HRQOL is an
increasingly used tool in clinical practice. It serves to evalu-
ate the results of treatment and also helps to select optimal
therapeutic modalities.'” We performed the SF-36 question-
naire, which can be completed in five to 10 minutes and is
applicable in busy clinical settings.'” None of our partici-
pants had any difficulties with completing the tests. Given
that SF-36 questionnaire was validated in Croatian,'® and
because we had values of the Croatian population norm,"®
the current study has established its credibility.
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Facial appearance affects the attractiveness of people,
both in their own perception and others. The midface is
a sensitive region due to its structural and three-dimensional
complexity.”® Our premise was that midface trauma can be
challenging not only for surgeons, but patients as well.

The current study showed that the “General health”
domain in both patient age groups was comparable to the
referent population for the same age, gender, and region.
Also, the PCS index and the “Role limitations due to physical
health”, “Pain”, “Energy/fatigue”, and “Social functioning”
domain scores were comparable with the matched referent
population. However, we have revealed that the “Emotional
wellbeing” domain in younger patients differed significantly
from the referent population. Furthermore, younger patients
had evidently lower results in the MCS index and in the
“Role limitations due to emotional problems” domain, both
of which represent the “mental health” dimension of life
quality, as compared to the referent population.
Psychosocial issues related to these types of injuries in
younger patients are poorly understood and have not been
approached adequately.”**' Bisson et al have found a lack
of documentation regarding the psychological aspects of
facial trauma patients.”” Next, there is a clear relationship
between facial injury and severe posttraumatic repercussions,
including anxiety, unemployment, alcohol abuse, marital
conflicts, reduced life satisfaction, and discomfort regarding
body image.*>* Collectively, this injury and subsequent
surgery may affect the “Emotional wellbeing” domain, spe-
cifically in younger patients who are more concerned with
facial appearance and socioeconomic status. Moreover,
lower scores in the “Emotional wellbeing” domain indicate
that an injured person may also experience adverse psycho-
logical sequelae, such as posttraumatic stress disorder and
23.24 detected

a prevalence of posttraumatic stress disorder of 27% among

depression. Interestingly, Bisson et al
patients at 7 weeks following facial trauma, which was
unexpectedly high.*? Therefore, follow-up visits provide an
opportunity for surgeons to screen for these problems and
make a referral to mental health services in a timely
manner.”> Screening is a relatively simple procedure, but it
is underestimated in common clinical practice. Emotional
problems are often kept hidden, but have potentially cata-
strophic consequences if they remain undiagnosed.”* On the
other hand, we did not identify any significant differences in
the “Emotional wellbeing” domain between older patients
and the referent population. The most probable explanation is
that older patients are less concerned with facial appearance
and socioeconomic status.

In contrast to younger patients, the “physical health”
dimension was severely affected in older patients. Even
though the older patient group in this study was 6.3 years
younger than the referent population, meaning that rapid
recovery was expected, older patients achieved noticeably
lower results in the “Physical functioning” domain, as
compared to the referent population. Significantly, multi-
ple linear regression has additionally confirmed that age is
the most significant determinant of an adverse “physical
health” dimension of life quality following facial surgery,
among other investigated health aspects (type of fracture
and time period after surgery). With increasing age, there
was a significant deterioration in the PCS index as well as
in the “Physical functioning”, “Pain”, and “General
health” domains, which all represent the “physical health”
dimension of patient life quality. These findings suggest
that midface injury may lower physical capacity and
remarkably delay recovery in older patients. Also, it
emphasizes the importance for physicians to closely moni-
tor patient improvement and include patients in rehabilita-
tion treatment, if necessary.?> %’

After we compared patient life quality and the type of
fracture, we were unable to identify a clear statistical corre-
lation. Some have said that maxillary and zygomatic frac-
tures have a similar degree of severity, but that is not
unconditionally true.! Thus, the absence of a clear differ-
ence may lie in the relatively small sample size. However,
we noticed that with a more extensive maxillary fracture,
there is an obvious decrease in the PCS index and, even
more notably, in the MCS index. Furthermore, multiple
linear regression revealed the Le Fort I fracture, in compar-
ison to different types of fractures, as a significant determi-
nant of life quality. The patients in this group have
significantly improved functioning in the “Energy/fatigue”
domain, which is in concordance with the anatomical extent
of a Le Fort I fracture and with the extent of the surgical
approach (mostly transoral, less invasive). Therefore, our
results follow the direction of the findings of Girotto et al,
which reported that patients with a comminuted Le Fort
fracture have achieved lower results in the “mental health”
dimension of life quality, as compared to other examined
fracture types. Also, similar to our study, they showed that
patients with less severe facial injuries have reported better
health-related quality of life outcomes.*

Finally, multiple linear regression showed that the time
period following surgery was a significant determinant of
the PCS index in both patient age groups. This finding
highlighted the significance of time period since surgery as
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a predictor of improvement in the “physical health”
dimension of patient life quality.

The strength of the current study lies in the presence of
the large national CroHort study, which provided compre-
hensive data about the health of the Croatian population,
including health-related quality of life data.'® Therefore,
we were able to conduct the best possible comparison of
our midface surgically treated patients, given that the
referent CroHort population is representative by age, gen-
der, and region affiliation.

The current study has several possible limitations.
Because midface fractures have a low incidence and trauma
patients are frequently reluctant to participate in research,
the sample size was relatively small. However, the partici-
pation rate of 70% represents a very satisfactory result when
it’s compared with other similar studies.’** In addition, we
wanted similar proportions of maxillary and zygomatic
fracture patients in our sample but considering that max-
illary fractures are not as frequent as zygomatic fractures,
we had to expand the inclusion period of our study to 10
years. Hence, the time moment of SF-36 assessment follow-
ing surgery among patients was different, but on the other
hand, it gave us an opportunity to investigate the impact of
the time period since surgery on patients’ quality of life.
Furthermore, this study included only male patients due to
the epidemiological nature of facial injuries, which are far
more common in male populations.”® Finally, some might
argue that the older patient group of this study was 6.3 years
younger than the referent population, but we believe that the
difference is negligible.

Conclusion

The HRQOL was mostly comparable between our investi-
gated group (male patients after surgically treated maxillary
and zygomatic fractures) and the Croatian population norm.
Younger patients following this type of trauma had
a significantly lower score in the “Emotional wellbeing”
domain of the SF-36. They can experience adverse psycho-
logical sequelae, which are preventable if they are detected
on time. Therefore, follow-up visits are an opportunity to
screen the patients and to refer them to mental health ser-
vices, if necessary. A multidisciplinary team that includes
a mental health professional is recommended for this type of
trauma. So far, psychological issues as a result of facial
trauma have not been approached adequately. On the other
hand, older patients are more inclined to physical dysfunc-
tion; therefore, prolonged rehabilitation is advisable. We
believe that our results laid a solid foundation for further

large multicenter research that will thoroughly examine
repercussions of midface fractures on the patient life quality
over time, with advisable inclusion of mandible fractures that
might have a different effect on the studied outcome.
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