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Maxillofacial injuries, frequently caused by accidents or violence, often result in mandibular
fractures. Treatment options include open and closed reduction, the latter utilising
maxillomandibular fixation. Although maxillomandibular fixation is a cost-effective method, it
may restrict normal dietary intake, leading to weight loss and potential malnutrition that can
negatively impact recovery. Objective: To assess weight changes in mandibular fracture
patients following maxillomandibular fixation. Methods: A comparative cross-sectional study
was conducted at the Pakistan Institute of Medical Sciences from November 2023 to April 2024,
enrolling 75 adult patients (ages 18-50) undergoing maxillomandibular fixation for mandibular
fractures. Weight measurements were recorded preoperatively and at one and four weeks
postoperatively. Statistical analysis was performed using SPSS Version 27.0. Results: The
mean age of participants was 26.4 years, with 92% being male. The average preoperative weight
was 63.08 kg, decreasing significantly to 58.57 kg after one week and 57.57 kg after four weeks
(p<0.001). This weight loss was attributed to dietary restrictions and discomfort from jaw
immobilisation. Conclusions: It was concluded that this study reveals significant weight loss
post-maxillomandibular fixation, indicating a need for targeted nutritional support during
recovery. These findings emphasize the importance of developing effective intraoperative and
postoperative care protocols to meet nutritional needs, potentially enhancing recovery
outcomes and quality of life for patients. Future research should explore the long-term effects
of weight changesandinterventions to mitigate weightlossduringrecovery.

INTRODUCTION

Maxillofacial injuries are commonly caused by car
accidents, falls, physical assaults, and sports activities[1].
Mandible fractures are prevalent in maxillofacial injuries
and are typically treated in two ways. The first possibility is
openreduction, inwhichintraoral or extraoralincisions are
used, allowing visualisation, reduction, and fixation of the
fractured segments with screws, plates, and wires. The
other optionisa closed reduction using maxillomandibular
fixation (MMF) that immobilises the fractured segments by
securingthe upperandlower jaws adjacent to each otherto
promote healing [2]. This closed reduction technique
limits normal food intake, particularly solid and semisolid
foods, often resulting in weight loss and malnutrition,
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which in turn can affect recovery[3, 4]. Despite the risk of
malunion, non-union, malnutrition, and periodontal
inflammation, MMF is widely used. The duration of MMF
varies based on the type and location of the fracture, the
patient's age and health, and other factors, but generally
lasts 3 to 6 weeks [5]. Many studies show a direct link
between nutrition and the body's healing process,
suggesting that MMF could affect recovery. MMF has the
advantages of being inexpensive and non-technique
sensitive. However, MMF is not without risk, and its effect
on nutrition intake emphasizes the need for appropriate
care and monitoring during treatment[ 8, 7]. Accordingtoa
study conducted by Kayani et al., they enrolled 30 patients
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with a mean age of 36.67 + 9.743 years. Out of these
patients, 90% were male and 10% were female. The
participants had a pre-operative weight of 80.57 + 9.995
kilograms, and by the fourth week after the surgery, their
weight decreased to 76.47 + 10.244 kilograms.The study
found that patients experienced a weight loss of 6
kilograms by the end of the first week after the surgery, and
thisweightloss was maintained at 5 kilograms by the fourth
week. The authors concluded that significant weight loss
was observed among all patientsin the first week following
operation[8].Inastudy conducted by Yazadanietal., atotal
of sixty patients were enrolled. Theirinitial weights ranged
from 49 to 98 kilograms, with an average weight of 69.45 +
1.6 kilograms before undergoing inter-maxillary fixation
(IMF). After 4 weeks, the mean weight showed adecrease of
approximately 2.64 kilograms, reaching around 66.81+ 1.4
kilograms (p=0.025). The study also observed the highest
weight loss of 5 kilograms in one patient. The study
suggests that while severe and acute malnutrition was not
observed among patients, IMF did lead to mild to moderate
malnutrition in some cases [9]. In the study conducted by
Lone et al., 300 patients were selected, out of which only 6
experienced mild malnutrition. 68.87 = 11.250 kilograms
was recorded as the average weight of participants
preoperatively, which decreased to 65.25+11.286 in the 5th
week following surgery.The results of this study were found
to be statistically significant(p<0.001)[6].

Although maxillomandibular fixation (MMF) remains a
widely used and cost-effective treatment for mandibular
fractures, limited local evidence exists regarding its
nutritional consequences and postoperative weight
changes in Pakistani patients. Previous studies have
reported weight loss following MMF, but comprehensive
data assessing short-term nutritional impact in diverse
trauma populations remain insufficient. Therefore, this
study aimed to evaluate weight changes in mandibular
fracture patients undergoing MMF, quantify postoperative
weight reduction, and highlight the need for improved
nutritional management strategies during recovery. This
study aims to assess the weight changes in patients with
mandibular fractures following maxillomandibular fixation.
Through examining the rate of weight reduction, this study
provided valuable insights that could enhance patient care
and deepen our comprehension of MMF's influence on
general health.

METHODS

A comparative cross-sectional study was carried out in the
Department of Oral and Maxillofacial Surgery at the
Pakistan Institute of Medical Sciences in Islamabad
between November 2023 and April 2024. Ethical Approval
was given by the ethical review board of Shaheed Zulfigar
Ali Bhutto Medical University, Islamabad (no. F. 1-
1/2015/ERB/SZABMU/1065). Using the WHO sample size
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calculator and assuming a postoperative mean weight of
66.8 +11.4), a 95% confidence level, and an absolute
precision of 0.35[9], the sample size was determined to be
75 participants. Using a non-probability purposive
sampling technique, the study enabled researchers to
choose volunteers who fudelfilled particular requirements
pertinent to the study's goals. Participants were chosen
according to present inclusion criteria, which included
being between the ages of 18 and 50 years, irrespective of
gender, presenting with a history of maxillofacial trauma
with isolated mandibular fracture and receiving
maxillomandibular fixation (MMF)without concurrent open
reduction and internal fixation. These patients reported a
history of maxillofacial trauma further classified based on
etiology of traumasuch asa history of falls fromaminimum
height of 6 to 7 feet, Road Traffic accidents, Physical
Assault and sports injuries. Patients with poly-trauma,
diabetes, cardiovascular or renal diseases, chronic
obstructive pulmonary disease (COPD), altered
consciousness from head injuries, pregnant women, and
those with bi-maxillary or complex facial fractures were
among the exclusion criteria created to guarantee the
study's safety and applicability. Informed written consent
was obtained fromall participants. Demographic datawere
meticulously recorded, including participants' names,
ages, genders, causes of trauma, and the duration of MMF
before treatment. Participants were categorizedinto three
distinct age groups to facilitate analysis of age-related
effects. Group A included participants aged 18-28, Group B
included those aged 29-39, and Group C included
participants aged 40-50. Eligible patients underwent a
standardized four-week maxilla-mandibular fixation using
stainless steel wires. To address dietary constraints
brought on by the surgical process, participants were given
a liquid diet supplemented with nutritional supplements
during this time. Weight measurements were meticulously
taken at three-time points: immediately before surgery,
one week postoperatively, and at the end of the four-week
fixation. Upon completion of the four weeks, the MMF was
removed from all participants. Data were systematically
entered and analyzed using SPSS Version 27.0.
Frequencies and percentages were used to represent
categorical factors, such as gender and trauma cause. The
averages and standard deviations of numerical variables,
including age and preoperative and postoperative weights,
were displayed. A paired sample t-test was used to
compare preoperative and postoperative weights, and the
data were further stratified by age, gender, and trauma
origin to enable a more in-depth examination of the
findings. Additionally, differences within particular
subgroups were examined using post-stratified paired t-
tests. A p-value of less than 0.05 was deemed statistically
significant, indicating meaningful differences in weight
changes throughout the study. This thorough
methodological approach was designed to ensure the
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reliability and validity of the findings.

RESULTS

Results indicates a mean age of 26.40 £ 9.262, with a male
predominance, making up 92% of the cohort. Most
participants belonged to the younger age range, as 64%
were in Group A. The demographic characteristics of the
participantsare summarizedintablel.

Table1:Demographic Details of the Study Population

Variables Frequency (%)
Gender
Male 69(92.0%)
Female 6(8.0%)
Age of Participants
Group A 48(64.0%)
Group B 18(24.0%)
Group C 9(12.0%)
Etiology of Trauma
RTA 59(78.7%)
Fall 10(13.3%)
Physical Assault 5(6.7%)
Sport Injury 1(1.3%)
Total 75(100%)

The mean preoperative weight of the patients was
recorded as 63.0833 +14.88503. Notably, the mean weights
observed at subsequent intervals were 58.5707 + 14.34538)
after the first week post-surgery and 57.5687 + 14.18959
after the fourth week, showing a gradual weight decline
following the procedure. Weight measurements at various
intervalsare presentedin Table 2.

Table 2: Descriptive Statistics of Participant Demographics and
Weight Measurements

Variables Par:li(c,.i:afnts Minimum Maximum Mean*SD

Age of Participants 75 18 50 Zg_';gzi
Weight -Preoperative 75 38.70 110.00 ﬁi%%:’é%;s
“Povoperatey | 75| 00 | w200 | PSS
T | s | w0 | oz |
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Table 3: Postoperative Weight Changes After Stratification with
Gender

Gender of the Participant Mean £ SD p-value
Pair 1-Weight of the
Participants-Weight of the 4?8;607671 0.000
Mal Patient First Postoperatively :
ae Pair 2-Weight of the 53150 1
Participants-Weight of the 3 ]4059‘ 0.000
Patient's Fourth Postoperatively :
Pair 1- Weight of the
Female Participants of the Patient 42'22651?7701 0.006
First Postoperatively :
Pair 2-Weight of the
Participants-Weight of the 533;22;71 0.012
Patient's Fourth Postoperatively :

Furthermore, the study highlights the statistically
significant differences in mean weight changes, with p-
values of 0.000 for both the preoperative to the first week
and preoperative to fourth-week comparisons and 0.002
for the first week to the fourth-week comparison. This
table also explores the weight change across different age
groups, with significant p-values mostly at 0.000. Notably,
the first-week-to-fourth-week comparison was not
statistically significant in Group A (p=0.054) and Group C
(p=0.159). This analysis highlights the varied impact of age
onpostoperative weight changes, asshownin Table 4.

Table 4: Postoperative Weight Changes After Stratification by
Age Group

p-

Mean £ SD VAT

VELEES

Preoperative Weight-Postoperative Weight 451267+2.07583| 0

After First Week

Preoperative Weight-Postoperative Weight
After Fourth Week

Postoperative Weight After First Week-
Postoperative Weight After Fourth Week

Age Group A

Preoperative Weight-Postoperative
Weight After First Week

Preoperative Weight-Postoperative
Weight After Fourth Week

Postoperative Weight After First Week-
Postoperative Weight After Fourth Week

Age Group B

5.51467 + 3.136 0

1.0020+2.691 | 0.002

3.98437 +2.106 0

4.71875 + 2.964 0

0.73438 £2.575 | 0.054

The paired sample t-tests significant interaction between
genders, with male showing greater weight loss across all
time points compared to female. The results highlight a
consistent trend of postoperative weight reduction,
particularly in male participants. The weight changes of
participants (preoperatively, one week postoperatively,
and four weeks postoperatively) stratified by male and
femaleare presentedin Table 3.

Preoperative Weight-Postoperative
Weight After First Week

Preoperative Weight-Postoperative
Weight after Fourth Week

Postoperative Weight After First Wee-
Postoperative Weight After Fourth Week

Age Group C
Preoperative Weight-Postoperative
Weight After First Week
Preoperative Weight-Postoperative
Weight After Fourth Week

Postoperative Weight After First Week-
Postoperative Weight After Fourth Week

5.68889 +1.819 0

7.18333 +3.264 0

1.49444 +2.997 | 0.049

4.97778 £1.316 0

6.42222 +2.387 0

1.44444 +2.787 | 0.159

Analysis shows the mean weight changes of patients after
four weeks postoperatively, stratified by the etiology of
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trauma, with a total of 75 patients. The Chi-Square test
results indicate no significant differences in weight
changesamongthe differenttraumagroups, withap-value
0f0.292,asshownintableb.

Table 5: Fourth Week Postoperative Weight Changes After
Stratification by Etiology of Trauma

Etiology of Trauma  No of Patients Maximum p-value
RTA(59) 59 57.86 +13.69
Fall (10) 10 51.60 +11.89
Assault 5 66.44£22.32 | 0.292
Sport Injury 56.00+1.0
Total 75 57.5687 +14.19

DISCUSSION

The classic technique of immobilizing the jaws for the
treatment of maxillofacial fractures is called
maxillomandibular fixation (MMF). For minimally displaced
fractures, MMF is an alternate option that may be able to
avoid open surgery and its associated problems, even
though open reduction and internal fixation (ORIF) offer an
early recovery. In terms of lower treatment expenses,
shorter hospital stays, and avoiding the postoperative
complications of open surgery, it produces better results.’
Important insights into demographic traits, weight
variance, and the overall impact of MMF on recovery were
uncovered by analyzing the data gathered from 75
participants. In our study, most patients undergoing
maxillomandibular fixation (MMF)were young adults, with a
mean age of 25.4 years, consistent with the findings of
Derebasinlioglu et al., who reported that road traffic
accidents, interpersonal violence, and sports-related
injuries are common causes of maxillofacial trauma in this
age group [10]. Additionally, 92% of the patients in our
study were male, confirming the male predominance
observed in the literature by Khan et al., Kanala et al., and
Bicsak et al., which highlights a higher incidence of facial
fracturesinmen comparedtowomen[11-13]. Thisis further
stratified with gender through a paired sample t-test,
which demonstrated a statistically significant relationship
between gender, and weight changes. Due to the higher
percentage of male patients with a small number of female
patients, these statistics cannot be applied to the general
population.It also emphasizes the importance of
implementing targeted prevention strategies for high-risk
groups, particularly young male [14]. The mean weight of
the participants decreased from preoperative
measurements (63.0833 kg) to the first week
postoperatively (58.5707 kg), and this trend continued to
the fourth week (57.5687 kg). This substantial weight loss
can be caused by several factors related to MMF: likely
restrictive diet intake, pain, and difficulty eating due to jaw
immobilization.The p-values for the comparison of
preoperative weight to the weight taken at the first and
fourth weeks postoperatively were statistically significant
at 0.000 and for the first week to the fourth week at 0.002.
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This suggests that weight loss is a direct result of this
intervention rather than an incidental finding. Similar
resultswerereportedbyHomaidetal., Inabaetal., andPillai
et al., [15-17]. Moreover, it is important to study the
relationship between age and weight variation, because
younger participants may respond to the surgery
differently metabolically than the older population. Weight
loss not only affects physical health but also has potential
implicationsfor psychological well-beingand recovery. The
fact that weight loss may result in diminished strength,
decreased energy, and a longer recovery period highlights
the significance of controlling nutrition following surgery
[18, 19]. In our study, the analysis of weight changes
following maxillomandibular fixation (MMF) revealed non-
significant postoperative weight loss, with a mean weight
of 57.86 kg for patients withroad trafficaccidentsand 51.60
kg for those who experienced falls, yielding a p-value of
0.292. This finding is consistent with recent research by
Zaidietal., whichreported anaverage weightloss of 2.57kg
after MMF with a significant p-value, emphasizing the
impact of surgical intervention on patient weight and the
necessity for nutritional management during recovery to
mitigate potential complications [20]. The results of this
study demonstrate the need to provide patients
undergoing MMF with thorough postoperative care that
includes counselling and nutritional support [21].
Healthcare professionals must put systems in place to
guarantee patients obtain enough nutrition during their
recuperation, given the possibility of weight loss. High-
calorie, easily digested foods and additional nutritional
drinks that aid in weight maintenance may fall under this
category [22, 23]. By showing a significant decrease in
mean weight following maxillomandibular stabilization in
individuals with maxillofacial fractures, this study
accomplishes its objective.The results emphasize the
need for more studies to develop efficient postoperative
care guidelines that address these patients'dietary needs,
thereby enhancing their quality of life and recovery results.
Future research should examine potential strategies to
lessentheimpact of weight loss during recovery after MMF,
aswellasthelong-termimpacts of weight alterations.

The study's single-center design, relatively small sample
size, and short follow-up period restrict the generalizability
of findings and limit assessment of long-term nutritional
and functional outcomes. Additionally, the predominance
of male participants may reduce applicability across
broader populations. Future multicenter longitudinal
studies with larger, gender-balanced cohorts are
recommended to explore long-term weight recovery,
nutritional deficiencies, psychological effects, and the
effectiveness of targeted dietary interventions in
minimizing postoperative malnutritionafter MMF.

CONCLUSIONS

It was concluded that the significant weight loss that
patients with maxillofacial fractures have following
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maxillomandibular fixation (MMF) is highlighted in this
study,underscoring the critical need for targeted
nutritional support after surgery.The findings highlight
how crucial it is that medical professionals put plans in
place to satisfy these patients' nutritional needs to aid in
their rehabilitation and enhance their quality of life.The
long-term impacts of weight fluctuations should be
investigated further, as should possible countermeasures.
Putting a high priority on comprehensive postoperative
carewilleventuallyimprove resultsfor patientshaving MMF
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