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ABSTRACT... Objective: To highlight which surgical dissection of temporalis muscle is associated with temporalis muscle
dysfunction. Study Design: Retrospective Comparative Cross-sectional Study. Setting: Liaquat University of Medical and
Health Sciences, Jamshoro. Period: March 2018 to February 2023. Methods: All patients were included in study who came
with complain of temporalis muscle dysfunction and previously had craniotomy. The patients those were included in this study
were those who came for craniofacial pain or referred from maxillofacial department and had craniotomy done previously in
our department or any other tertiary setup. Results: Total numbers of 54 patients were included in study with mean age 43.55
year with predominated male 55.6%. Cerebral tumor (50%) and trauma (42.6%) was the most common pathologies that were
addressed. Submusclar technique was used in 50% of patients, the most common presentation was pain (74%) and most
cases presented with in less than 3 months (51.8%). Conclusion: Subfacial technique is associated with less percentage of

temporalis muscle dysfunction as compare to other surgical technique which is not statistical significant.
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INTRODUCTION

Performing a craniotomy is a crucial surgical
procedure for treating various intracranial
conditions like tumors, hemorrhages, and
aneurysms. This involves removing a portion of
the skull to access the brain. However, it's crucial
to consider potential repercussions, particularly
concerning the temporalis muscle (TM), which
plays a vital role in both masticatory function and
facial aesthetics.!

TM dysfunction after craniotomy is a well-known
complication, with studies indicating varying
occurrence rates, possibly affecting 30% to
33% of patients. This dysfunction manifests
with a range of signs and symptoms, including
decreased muscle strength, pain, atrophy, and
cosmetic deformity.2® The craniotomy operation
can be influenced by factors such as the incision
technique, size of the removed bone flap, and
surgery duration. These elements may affect the

Temporalis Muscle Dysfunction, Submusclar, Subfacial, Interfascial, Post-craniontomy.

extent of muscle damage during the treatment.*®

The adapted osteoplastic pterional craniotomy
showed a significant advantage in reducing
temporal muscle atrophy and causing
comparatively less frontal muscle nerve
damage compared to the conventional pterional
craniotomy.® Various techniques have been
suggested to address temporal hollowing post
pterional craniotomy, such as the split myofascial
bone flap, interfascial pterional craniotomy, or
avoiding dissection beneath the superficial layer
of deep temporal fascia or through the temporal
fat pad. However, no clear-cut gold standard has
been identified for the optimal surgical technique
to prevent temporal hollowing.”

Our study aims to determine the frequency of
TM dysfunction in various surgical approaches
for patients who underwent craniotomy.
Understanding the association between surgical
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techniques and this dysfunction is crucial for
developing effective preventive strategies.

METHODS

This is a Retrospective comparative Cross-
sectional Study, between different surgical
approaches of Temporalis Muscle dissection
and retraction, conducted at Liaquat University
of Medical and Health Sciences, Jamshoro. The
study was conducted from March 2018 to February
2023. The study had ethical approval from the
Review Board of the Liaquat University of Medical
and Health Science, Jamhoro with IRB-LUMHS/
REC/257 dated 1-03-2024. The patients those
were included in this study were those who came
for craniofacial pain or referred from maxillofacial
department and had craniotomy done previously
in our department or any other tertiary setup. The
variables were recorded on questionnaire and
previous data regarding surgery were explored
for the patients that were operated in this setup
and contact with primary surgeon was done via
telephone regarding surgical aspects. Patient is
being in follow up via telephonic or clinic visits.

Three surgical techniques were used mostly in
craniotomies that are inter fascial

Inter-Fascial

The Inter-Fascial approach entails carefully
separating and pulling back the temporalis
muscle while ensuring that the muscle’s fascial
layers remain intact.®”

The Subfacial Method

It is a technique that includes retracting the
temporalis muscle beneath its fascial layer. This
technique seeks to decrease muscle damage
and postoperative atrophy by conserving the
muscle’s fascial integrity and reducing direct
muscle manipulation.®

Submuscular Method

This technique entails retracting the temporalis
muscle to provide access to the underlying
temporal bone and cerebral structures. The
approach is preferred due to its capacity to offer
a broad surgical area while causing minimum
muscle damage and postoperative cosmetic

deformities.®

RESULTS

Total numbers of 54 patients were included in
studies; see Table 1 for descriptive analysis.
The mean age of presentation was 43.55 with
standard deviation of 11.69. Most patients were
male that is 55.6% as compare to female (44.4%).
The majority of patients belong to lower middle
(833.3%) and upper lower (33.3%). The operated
pathologies were mostly cerebral tumor (50%)
and trauma (42.6%).

Variable Number (%)
Age (mean) 43.55 SD+ 10.3
Gender
e Male 30 (55.6%)
e Female 24 (44.4%)
Kuppuswamy scale
e Upper 3 (5.6%)
e  Upper middle 7 (13 %)
e Lower middle 18 (33.3%)
e  Upper lower 18 (33.3%)
e Lower 8 (14.8%)
Operated for pathologies
e  Cerebral Tumor 27 (50%)
e  Cerebrovascular lesion 04 (7.4%)
e Trauma 23 (42.6%)
Associated comorbidities
e Yes 17 (31.5%)
e« No 37 (68.5%)
Any management for TM dysfunction
e Yes 34 (63.0%)
e« No 20 (37.0%)

Table-l. Descriptive analysis

The surgical technique that was used to dissect
temporalis muscle; See (Figure-1), the most
common surgical dissection that was used was
submuscular dissection (50%) as compare to
other approached i.e., inter fascial (33.3%) and
subfacial (16.7%).

The Clinical presentation of patient with temporalis
muscles dysfunctions. (See Figure-2). Pain
was the most common presentation (72.2%) as
compare to others i.e., Trismus (44.4%), Chewing
difficulty (50%) and Temporalis muscle hollowing
(40.7%).

Time of clinical presentation after surgery was
divided into three categories (see Figure-3). The
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most common time duration of presentation was
<3 months (42.6%) as compare to other .i.e. 3-6
months (40.7%) and >6 months (16.7%).

30 27 (50%)
25

20 18 (33.3%)
15

10

Submuscular Intrafascial Subfascial

l Temporalis muscle Dissection (Figure 1)

Figure-1: Temporalis muscle Dissection.

Temporalis
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(22 (40.7%) [AICKS
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Figure-2: Temporalis muscle Dysfunctions.
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Figure-3: Time of Clinical presentaion post surgical.

Regarding the outcome of patient after medical
and surgical management (see Figure-4). The
outcome was, in most of the patients there was
spontaneous relive of symptoms (46.3%) as
compare to the patients with persistent complaint

(22.2%) and patients are in follow up (31.5%).

30

25 (46.3%)

25

20 17 (31.5%)

15

10

Spontanous relive  Complaint presistant Patient is in follow up

B Management outcome (figure 4)

Figure-4: Management Outcome

The distribution of data in according to the surgical
technique was used to dissect the Temporalis
muscle. For the Sub muscular technique the mean
agewas 45.18 = 10.96 with male 55.5% and mostly
belongs to lower middle socioeconomical status
(87%). The mostly operated pathologies were
cerebral tumor (66.6%) in which sub muscular
technique were used. The most common clinical
presentation of temporalis muscle dysfunction
was pain (74%) and Trismus (55.5%). The time
of presentation with sub muscular approach was
mostly < 3months (51.8%). 33.3% of patients had
associated medical Co morbidities. The medical
and surgical intervention was done in 62.7% and
in 48.1% the symptoms resolve spontaneously.
(Table-II)

For the interfascial technique the mean age was
39.44 + 13.59 with male 55.5% and mostly belongs
to upper lower socioeconomical status (33%).
The mostly operated pathologies were trauma
(72.2%) in which interfascial technique were
used. The most common clinical presentation of
temporalis muscle dysfunction was pain (61.1%)
and chewing difficulties (61.1%). The time of
presentation with interfascial approach was
mostly 3-6 months (44%). 22.2% of patients had
associated medical Co morbidities. The medical
and surgical intervention was done in 55.5% and
in 50% the symptoms resolve spontaneously.
(Table-II)

For the subfacial technique the mean age was
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46.88 + 7.94 with male 55.5% and mostly belongs
to lower middle socioeconomical status (44%).
The mostly operated pathologies were cerebral
tumor (66.6%) in which Sub-facial technique were
used. The most common clinical presentation of
temporalis muscle dysfunction was pain (88.8%)
and chewing difficulties (77.7%). The time of
presentation with Subfascial approach was
mostly 3-6 months (44%). 22.2% of patients had
associated medical Co morbidities. The medical
and surgical intervention was done in 77.7% and
in 55.5% the patients are still in follow up. (Table-

1)

Sub Inter- Sub
Variable (P-value) Muscular fasical Facial
(N) (N) (N)
Age (mean) 45.18 39.44 46.88
Gender (1.00)
e Male 15 10 5
e Female 12 08 4
Operated for
pathologies (0.013) o 5 0
e cerebrovascular
7 13 3
e Trauma 18 3 6
e  Cerebral tumor
Clinical presentation
e Pain (0.301)
e  Trismus (0.185) 20 11 8
e  Chewing Difficulty 15 7 2
(0.036) 9 11 7
e  Muscle hollowing 12 5 5
(0.329)
Time of presentation
(0.686)
e < 3month 14 6 3
10 8 4
e 3-6 months 3 4 o
e >6 months
Co morbidity (0.482) 9 4 4
Any intervention
(0.530) 17 10 7
Outcome (0.505)
e Resolve
spontaneously 13 9 3
e Compliant 6 5 1
persistent 8 4 5

e  Sitill in followup

Table-Il. Analysis of patients with different muscular
dissections

DISCUSSION

Several Neurosurgical procedures that require the
access to Skull base lesions; may traumatize the
masticatory muscle and can cause post-operative

craniofacial pain and functional limitation of jaw.*
The reported incidence of temporal muscle
dysfunction is 30 to 33%.2 As in our study, total
number of 54 patients was included in study. All
patients had temporalis muscle dysfunction. The
average age of patients was 43.55 years, with a
standard deviation of 11.69. Additionally, male
patients make up the majority, comprising 55.6%
of the total. The age reported in literature was
44.9 = 16.3 years, which is almost same as in our
study.'

Regardingtheunderlyingconditionsforcraniotomy,
our investigation identified cerebral tumors
(50%) and trauma (42.6%) as the predominant
diseases. As in literature, the craniotomies that
was done mostly for cerebrovascular lesion 42%
but in this study it was opposite because the
trauma and tumor prevalence is more common
as compare to cerebrovascular lesion or it could
be the lack of surgical expertise to deal with this
condition.® Regarding the clinical presentation
of Temporalis muscle dysfunction, pain was the
most common presenting feature in literature,
which is aligned with this study (72.2%)." Other
clinical presentation was Trismus (40%), chewing
difficulty (70%) and temporal hollowing (35%)
in literature is also align to this study in which
chewing difficulty (50%) and trismus (44.4%) and
temporal hollowing (40.7%).2

The most common time duration of clinical
presentation was <3 months (42.6%) as
compare to other .i.e. 3-6 months (40.7%) and
>6 months (16.7%) with (31.5%) had associated
co morbidities as compare to literature 92%
presented within the three months of craniotomy
with 65% has associated comorbidities like
hypertension, diabetics and asthma.2'-'* The
differences in associated morbidities are due to
difference in underlying pathologies; as in this
study Tumor and trauma was the most common
pathologies that was addressed. The clinical
manifestation resolves spontaneously (29%) and
(40%) had gone through surgical intervention
as shown in literature." In our study 46.3%
had spontaneous resolve of symptoms with
63% had to gone through proper medical and
surgical intervention like consultation with oral
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maxillofacial department.

Sub-Muscular Dissection

The most common surgical dissection that was
used, it was sub-muscular dissection (50%)
in this study. This is also a common surgical
intervention used in literature (43%)."° The mean
age was 45.18 with male 55.5%. The cerebral
tumor (66.6%) in which sub muscular technique
were mostly used. The most common clinical
presentation was pain (74%) and Trismus (55%)
and chewing difficulty (33%) which is somewhat
different with literature i.e. chewing difficulty
(85%), pain (830%) and trismus (30%).2 The time of
presentation with was mostly < 3months (51.8%)
and 33.3% of patients had associated medical Co
morbidities. The medical and surgical intervention
was done in 62.7% and in 48.1% the symptoms
resolve spontaneously. The data regarding other
variables are blurred in literature.

Inter Fascial Dissection

The second common approach was inter-fascial
technique (33.3%), the mean age was 39.44
with male 55.5%. This is second most technique
was inter- fascial approach 30% in literature.
The mostly operated pathologies were trauma
(72.2%). The most common clinical presentation
of temporalis muscle dysfunction was pain
(61.1%) and chewing difficulties (61.1%) as
in literature the chewing difficulty is common
problem associated with this technique.? The time
of presentation with interfascial approach was
mostly 3-6 months (44%). 22.2% of patients had
associated medical Co morbidities. The medical
and surgical intervention was done in 55.5% and
in 50% the symptoms resolve spontaneously. The
other comparable data in literature is blurred.

Sub-facial Dissection

For the subfacial technique (16.7%), the approach
used in literature (25%)." The mean age was 46.88
with male 55.5%. The mostly operated pathologies
were cerebral tumor (66.6%) in which Sub-facial
technique were used. The most common clinical
presentation of temporalis muscle dysfunction
was pain (88.8%) and chewing difficulties (77.7%).
This symptoms is also present in literature.?2 The
time of presentation with Subfascial approach was
mostly 3-6 months (44%). 22.2% of patients had

associated medical Co morbidities. The medical
and surgical intervention was done in 77.7% and
in 55.5% the patients are still in follow up. Other
comparable data is blurred in literature.

By employing the interfascial-subpericranial
flap and the subfascial-subpericranial flap, the
need to open the layer of loose areolar tissue
between the temporal fascia and galea in the
lateral STL area, as well as between the galea
and frontal pericranium in the medial STL area,
is avoided. Additionally, this approach maintains
the continuity of the nerve crossing the STL,
enabling the preservation of nerves to the frontalis
muscle throughout their entire trajectory, from
the uppermost part of the parotid gland to the
frontalis muscle.®

The results indicated that whether the temporalis
muscle was reflected or not did not impact
anesthetic outcomes. Both surgical approaches
demonstrated an improvement in cerebral blood
flow (CBF) and neuronal function. However,
cranioplasty involving the reflection of the
temporalis muscle showed a more significant
enhancement in CBF and neuronal function.®

The prevailing perception of post-craniotomy
pain is evolving, highlighting its significance as
a challenging postoperative issue. Effectively
managing this severe pain requires a
comprehensive understanding of perioperative
factors influencing its occurrence and intensity.
Conducting well-designed studies in the future
can unveil these factors in greater detalil,
contributing to improved patient management.'”

Post craniotomy patients with a preoperative
opioid history, younger age, or longer surgery
duration face an elevated risk of needing opioid
pain medications. Recognizing the early need for
intravenous opioids postoperatively should signal
physicians to consider additional or alternative
pain control methods, preventing excessive
reliance on opioid medications.'®

LIMITATIONS
Prolonged dysfunction of the temporalis muscle
can lead to atrophy, causing a decrease in
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muscle mass and strength, as well as persistent
pain and discomfort in the temporal region. This
can significantly impact the overall quality of life
for patients, necessitating ongoing management
with pain medications. Additionally, cosmetic
concerns may arise, including facial asymmetry
or altered expressions, further contributing to
distress for some individuals.

CONCLUSION

The sub facial technique is more safe procedure
to prevent temporalis muscle dysfunction but this
technique is associated with delayed recovery
of symptoms. The presentation of symptoms is
earlier after craniotomy done by submuscular
approach. The type of underlying pathology is
being addressed is significantly related to type of
surgical technique being addressed.
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