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ABSTRACT

Analysis of Skull Base Reconstruction in Huge Cranial-Nasal
Communication Defect According to the Reconstruction Method: Reverse
Temporalis Muscle and Free Tissue Transfer Flap

Purpose: Considering the type of surgical methods in skull base reconstruction of the dural
defect can be significantly challenging for reconstruction surgeons after tumor resection.
Over the last decade, most surgeons have modified reconstructive methods to minimize the
complication of CSF leaks, and ascending infection by blocking enough of the
communication between the cranium and nasal cavity. The goal of the study was to review
and describe the origin of the tumor, pathologic lesion, defect size, defect structure, and the
involvement space. Especially, analyzing our experience with the reconstruction methods of
the reverse temporalis muscle and free tissue transfer flap will suggest the directions in
surgical planning available reconstruction methods to reconstruct huge cranial-nasal
communication defects.

Materials and Methods: We retrospectively studied 17 patients who underwent skull base
reconstructive surgery and were hospitalized in the plastic and reconstructive surgery
department at Severance Hospital between 2017 January to 2023 December. The pathologic
lesion involved both the cranial and nasal cavity including tumor and infection. After the
removal of the pathologic lesion, the cranial defect mostly extended to the frontal sinus and
cribriform plate. The defect made a huge cranial-nasal communication. To cover the defect,
we selected and performed the reconstruction method by using a reverse temporalis muscle
flap, and a free tissue transfer flap. Then we described the origin of the defect, pathology,
radiology studies, defect size, defect structure, and the involvement space. Especially, the
reconstruction method in the operation field and the outcome were also analyzed and reviewd
in this study.

Result: There were 4 cases of benign tumors, 10 cases with malignant tumors, and 3 cases

of mucocele or infection are the directed reasons for skull base reconstruction. The defect
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lesion was originally from the nasal cavity in 13 cases and from the cranium in 4 cases. The
estimated defect size of the cranial-nasal communication area (cm?) was 21.9 + 9.3. There
were 8 cases were treated with a temporalis muscle local flap (reverse temporalis muscle flap
bilateral 6 cases, reverse temporalis muscle flap unilateral 1 case, and extended galeal flap
with temporalis muscle flap bilateral 1 case), and 9 cases of free tissue transfer flap
reconstructions using anterolateral thigh flap (ALT flap). There were no major complications
in every case such as ascending infection, CSF leakage, and flap failure. Postoperative
radiologic imaging was taken and showed that the flaps were well-maintained in all patients.
Conclusion: Successful reconstruction methods were performed using the temporalis muscle
and free tissue transfer flap in the huge cranial-nasal communication defect. These two
methods were effective in maintaining the barrier and blocking the communication between the

sterile intracranial contents and the contaminated nasal cavity.

Keywords: Cranial-Nasal Communication, Skull Base, Reconstruction



I. INTRODUCTION

The huge cranial-nasal communication defect involves the dura, cribriform plate,
sphenoid sinus, ethmoid sinus, frontal sinus posterior wall until the sinus floor opens, bilateral
frontonasal duct all open, and creates the cranial-nasal cavity communication.! Due to the
defect location, the risk of infection should be paid attention after the skull base
reconstruction. In addition, reducing the complication rate of cerebral spinal fluid (CSF)
leakage after tumor resection is also essential to be successful in patient recovery.*® So,
considering the type of reconstruction methods for a huge defect of skull base
reconstruction can be a significantly challenging therapeutic due to the complexity of the
anatomy for professional surgeons that require close cooperation between both
neurosurgeon and ear-nose-throat (ENT) surgeon for tumor resection. Generally, when the
defect invades the intracranial area and is inadequately close, a high rate of morbidity and
mortality commonly occurs. It has been marked with minimal bother to the defect area in
the ability to remove the lesions and to decrease the postoperative complications.”*

The reconstructive goals carefully consider repairing the dural defect and
eliminating the dead space to prevent postoperative complications such as CSF leakage,
chronic inflammation, ascending infection, and flap failure caused by the imperfect closure
of the dural defect.®!%17 |n recent progress for some cases of large volume, local flap or
free tissue vascularized transfers flap following the tumor resection is always considered.
Both flaps can cover a huge defect with excellent surgical outcomes and low complication
rates when the pericranial or galea flap alone is absent or of poor quality due to prior surgery
or radiation.13°181% Jocal vascularized flap or free tissue vascularized transfer flap can
provide adequate tissue bulk as needed to seal the intracranial space from the subjacent
cavity and restore complex craniofacial defects with a reliable and rich blood supply that

improves wound healing and decreases hospitalization.®"1!



To achieve this, creating a multilayer to seal a watertight closure of the dura,
closing the dead space, and overlying vascularized tissue is necessary to enhance primary
healing of the intracranial wound and to prevent postoperative complications, the
associated mortality, and increased intracranial pressure when the dura is resected.?781220-
2 Thus, skull base reconstruction also provides more predictable, functional, and aesthetic
results that help to reduce the death rate and facilitate the rehabilitation process.?”® The
reconstruction methods can be performed in a way to remove both abnormalities
noncancerous and cancerous growth, and post-operative complications of previous surgery
and trauma patients,5"21.24

In this study, depending on defect size, defect structure, the involvement space,
presence of infection, and surgeon experience, the selective reconstruction method was a
reverse temporalis muscle local flap and free tissue transfer flap. The pathologic lesion was
originally both from the cranium and the nasal cavity. The location and the volume of the
defect are the important factors that can determine the extension of cranial-nasal
communication. The lesion of the nasal cavity may extend to the anterior cranial fossa through
the base of the skull and lead to intracranial extension with the involvement of the dura and
brain.2,3,7,8,12,20,21,25

We analyzed and reviewed our experiences using these two reconstruction methods
with excellent surgical outcomes. The reconstruction method has also been described by

other studies with similar success.



II. MATERIALS AND METHODS

2.1. Study Cohort and Data Collection

2.1.1. Study Population
We retrospectively studied based on a review of the hospital chart of 17 patients
who underwent skull base reconstruction and were hospitalized in the plastic and
reconstructive surgery department at Severance Hospital between 2017 January to 2023
December.
2.1.2. Ethical Approval
This study was approved by The Institutional Review Board (IRB) No.4-2024-
0234 of Severance Hospital, Yonsei University Health System.
2.1.3. Study Design
(A) Patients
(1) Patients with skull base surgery
(2) Large defect
- The posterior table of the frontal sinus was completely removed
- The frontonasal duct was entirely opened to the cranium
- The galeal flap was also removed and the bone substitute was unable to

seal up the skull base properly

(B) Skull base reconstruction flap
- Reverse temporalis muscle flap
- Free tissue transfer flap

- At least a 3-month follow-up

2.1.4. Medical Record and Chart Review

The patient’s medical records were reviewed for demographic information
including age at the time of surgery and sex. The directed reason for the skull base
reconstruction, the origin of the defect, pathologic lesion, radiology studies, defect size,

defect structure, and involvement space were evaluated, and reconstruction methods in the



operation field were described. Charts also identified total operation time, hospital stay,
and follow-up date. Lastly, particular attention was paid to postoperative complications
such as CSF leakage, ascending wound site infection, and bone absorption.

2.2. Operation Method

All the reconstruction methods were done by a single plastic surgeon in surgical
pioneering using a multidisciplinary team in collaboration between both neurosurgeon and
ear-nose-throat (ENT) surgeon for tumor resection and during all stages of treatment. We
select reconstruction methods to cover the huge cranial-nasal communication defect by
using the reverse temporalis muscle flap and free tissue transfer flap.

2.2.1. Surgical Flow

Surgery in this area normally takes a long time. Sometimes it can be late and

exhausting. The surgical team that performs the reconstruction should differ from the team

that removes the defect lesion (Table 1).

Table 1. Surgical workflow

Team sequence Operation
PS team Making incision, preparing flap and vessels
NS team Performing lesson removal in the cranium
ENT team Performing lesson removal in the nasal cavity
PS team Main reconstruction

2.2.2. Surgical Technique
We used 2 kinds of reconstruction methods. One was the reverse temporalis
muscle flap and the other was the free tissue transfer flap. We already performed the same

reconstruction methods which were already well-known and published. 46.26:27



(A). Reverse Temporalis Muscle Flap

Preparation PS team

The incision line was designed with a marking pen.

We used the doppler ultrasound to mark the superficial temporal artery.

Then, bi-coronal was incised from the upper to the ear helix to the apex of the skull.
The scalp flap was elevated down to the level of the supraorbital rim.

The galea flap was elevated from the skull and was used to line the skull base to
create the anterior floor.

The vessel supply of the flap from the supraorbital and supratrochlear vessel must

be carefully considered when rotating the flap so as not to alter the blood supply.

Defect Resection NS and ENT team

The craniotomy and tumor removal in the cranium was done by a Neurosurgeon.

The removal of the tumor in the nasal cavity was done by an ENT surgeon.

Main Reconstruction PS team

After the wide excision, there was noted a huge cranial-nasal skull base defect (Fig
1B).

The galeal flap was put to cover the defect primarily at the frontal sinus (Fig 1C).
Before inserting the flap, the bone defect margin was trimmed to prevent irritation.
In the temporal area, the bilateral temporalis muscle flap was identified and
preserved above the insertion site. Then, the reverse temporalis muscle flap was
transposed to cover the remaining defect over the galeal flap to obliterate the
communication between the brain and nasal cavity (Fig 1D).

Previously removed the frontal bone was carved and placed into the proper position.
Flaps were fixed on the outer table of the frontal bone with nylon #3-0 suture and
fixed each other with vicryl #3-0. And scalp was repaired with vicryl #4-0 and a

skin stapler. Two 200cc negative drains were inserted from each side (Figl).
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Figure 1. Reverse temporalis muscle flap for skull base reconstruction on a 41-year-old
female. (A) The extrapleural solitary fibrous tumor was extended in the cranium, orbit, and
nasal cavity in the T2 MRI image. (B) Large cranio-nasal communication after tumor
ablation. (C) Galeal flap was also used for the skull base lining. (D) Bilateral reverse
temporalis muscle flap in-setting. (E) Reverse temporalis muscle flap block and fill up the

defect site in T2 MRI image on postoperative 3 weeks.



(B). Free Tissue Transfer (ALT Flap)

Preparation PS team

<Recipient Site>

The superior temporal artery was marked by doppler ultrasound.

We designed a bi-coronal incision along the direction of the superior temporal
artery.

The bi-coronal incision was made and carefully dissected of the superficial

temporal artery, and vein to preserve for anastomosis (Fig 2B).

Defect Resection NS and ENT team

A craniectomy in the frontal area was done by the Neurosurgeon team.
The turbinectomy widening of the sphenoid sinus under the endoscope was done
by the ENT team. A huge cranial-nasal defect was noted, and the cranium was

connected to the nasal cavity (Fig 2C).

Main reconstruction PS team

<Donor Site>

The size anterolateral thigh flap was designed according to the defect area as big
as possible approximately 14 x 6¢cm on the right thigh.

The flap was carefully elevated, and the rectus femoris muscle and vastus lateralis
were exposed. Further dissection was done along the avascular plane of these two
muscles.

Then, the descending branch of the lateral circumflex femoral artery and its vena
comittantes were identified and carefully preserved with lidocaine-soaking gauze.
The flap elevation was completed, and the pedicle of ALT was carefully prepared.
To reduce the pedicle volume, the subcutaneous layer was carefully trimmed, and
de-epithelization was done (Fig 2D).

After trimming, the micro-anastomosis was made, and the resected frontal bone



was considered burring and inserted to fix it at the point where the flap could be
pressed by a plastic surgeon (Fig 2E).

- The flap was fixed to the recipient site with vicryl #3-0 suture. One silastic drain
was inserted into the right temporal area, and a total of three hemovacs were
inserted as stated above.

- The bi-coronal repair was done with vicryl #3-0, nylon #4-0, and the skin stapler.
The forehead defect was closed with #4-0 nylon. The donor site's primary repair
was done on the donor site with #3-0 vicryl, skin stapler & and #4-0 nylon. Aseptic
compressive dressing was done. The patient tolerated well during the operation and

was sent to the ICU in good condition (Fig2).

2.2.3. Post-Operative Care

For both reconstruction methods after the operation, the head of the patient was
elevated at 30 degrees with a continuous irrigation system of the right nostril to minimize
the ascending infection. The patient was informed to rigorously avoid coughing and
sniffing. A radiologic study was done after the operation to check the complete blockage
between the cranium and nasal cavity, and flap survival. The postoperative complications
were observed through the MRI and CT scan such as CSF leakage, hematoma, and
ascending infection. The postoperative radiologic study was taken for follow-up data

normally every 6 months.

2.2.4. Statistical Analysis
All data collection was recorded and extensively analyzed in the Microsoft Excel

version.
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Figure 2. Free tissue transfer flap (ALT flap) for skull base reconstruction on a 67-year-
old male. (A) Metastatic renal cell carcinoma was extended in the cranium, orbit, and nasal
cavity in the T2 MRI image. (B) Superficial temporal artery and vein were identified and
prepared. (C) Large cranio-nasal communication after tumor ablation. (D) ALT flap was
harvested. The epidermis must be removed. (E) ALT free flap block and filled the defect
site. (F) T2-weighted MRI 3 weeks after surgery.



III. RESULTS

3.1. Diagnosis
A total of 17 of the patients who underwent skull base reconstructions were studied
and analyzed in the plastic and reconstructive surgery department at Severance Hospital.

There were 12 men and 5 women, with an average age of 55:39 years. (Table 2).

Table 2. Patient characteristics (n =17) undergoing skull base reconstruction

Sex M F
Age (average) 55 39
Age (range) 30-75 26-63
Total (n) 12 5

4 patients had benign tumors while 10 patients of malignant tumors. The most
common malignant tumors were squamous cell carcinoma (n=5), and olfactory
neuroblastoma (n=2). 3 cases underwent one previous operation and had the complication
of mucocele/infection which was the direct reason for them to receive the skull base

reconstruction for their secondary operation. (Table 3).

Table 3. Direct reason for skull base reconstruction

Total

>

Direct reason for skull base reconstruction

Benign Meningioma
Schwanomma
Extrapleural solitary fibrous tumor
Inverted papilloma

Malignancy  Squamous cell carcinoma

NS B N N T =
IN

Olfactory neuroblastoma
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Adenocarcinoma 1

Metastatic cancer (renal cell carcinoma) 1
Spindle cell sarcoma 1 10
Others Mucocele/infection 3 3
Total 17

Patients presented with different tumor pathology leading to different sizes and the

qualities of skull base reconstruction (Table 4).

Table 4. Tumor pathology of the skull base reconstruction

Pathology n

Transitional meningioma 1
Squamous cell carcinoma 4
Non-keratinizing squamous cell carcinoma 1
Metastatic renal cell carcinoma 1
Adenocarcinoma 1
Olfactory Neuroblastoma 2
Schwannoma 1
Extrapleural solitary fibrous tumor 1
Spindle cell sarcoma (Malignant peripheral nerve sheath tumor) 1
Inverted papilloma 1
Total 14

The origin of the tumor was 13 cases from the nasal cavity and 4 cases were from

the cranium which caused a huge cranial-nasal communication (Table 5)
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Table 5. Tumor origin of the huge cranial-nasal communication

Origin n
Nasal cavity 13
Cranium 4

The patients presented with involvement space after the defect lesion removal from
the cranium were the frontal lobe (n=17), and from the nasal cavity including the frontal

sinus (n=17), ethmoid sinus (n=17), sphenoid sinus (n=1), and orbit (n=8) (Table 6).

Table 6. Involvement space of the skull base reconstruction

Involvement space n
<Cranium>

Frontal lobe 17
Temporal lobe 0

<Nasal Cavity>

Frontal sinus 17
ethmoid sinus 17
sphenoid sinus 1
orbit 8

The overall defect structure of the huge cranial-nasal communication in the skull
base reconstruction, including the floor of frontal sinus (n=17), posterior table of frontal
sinus (n=17), anterior table of frontal sinus (n=3), orbital roof (n=9), orbital wall (medial)

(n=7), cribriform plate (n=4) (Table 7).

12



Table 7. Defect structure of the huge cranial-nasal communication

Defect structure Local flap Free flap Total (n)
Floor of frontal sinus 8 9 17
Posterior table of frontal sinus 8 9 17
Anterior table of frontal sinus 1 2 3
Orbital roof 4 5 9
Orbital wall(medial) 4 3 7
Cribriform plate 2 2 4

According to the radiology image studied, the average defect size is 8.3cm (width), and
2.7cm (length), an area (cm?) of 22.7 + 9.3 (Table 8).

Table 8. Estimated defect size of the huge cranial-nasal communication according to the

final reconstruction radiologic study image

Defect size AP length (cm) Width (cm)  Area(cm?)
Average (+SD) 83 + 22 27 +11 219 + 93
Minimum size 4.2 15 12.3
Maximum size 11.3 55 37.8

3.2.  Operation
There were 8 cases were treated with a temporalis muscle local flap (reverse
temporalis muscle flap bilateral 6 cases, reverse temporalis muscle flap unilateral 1 case,
and extended galeal flap with temporalis muscle flap bilateral 1 case), and 9 free tissue

transfer flap reconstructions using anterolateral thigh flap (Table 9).

13



Table 9. Reconstruction method in patients (n=17)

Skull base reconstruction Operation method Total (n)
Reverse temporalis muscle flap, bilateral 6
Reverse temporalis muscle flap, unilateral 1

Temporalis muscle local flap

Extended galeal flap with temporalis
muscle flap, bilateral

Free flap ALT free flap 9

The reconstruction method according to the year in which the patient received the

surgery with the skull base reconstruction see details (Figure 3).

Year of reconstruction
35

3
2.5
1.5
0.5

2017 2018 2019 2020 2021 2022 2023

N

[EN

Number of the patients

o

m Temporalis muscle local flap = Free flap

Figure 3. Reconstruction method according to the year
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In addition, the average total operation time including the PS, NS, and ENT team
was 15.7 +SD hours with a range of (10.3-25.2 hours) in the reverse temporalis muscle
local flap and an average of 14.4 £SD hours with a range of (9.1-17.6 hours) in the free
flap reconstruction. There was no significant difference between the average of hospitals
of both flaps and the average follow-up period from the date of the skull base reconstruction
to the last date of the radiologic study was 44.5 £SD months with a range of (23.4-63.9
months) associated with the reverse temporalis muscle local flap and 15.8 +SD months
with a range of (3.2-53.2 months) in patients with underlying the free flap reconstruction

(Table 10).

Table 10. Operation time, hospital stay, and follow-up date of the skull base

reconstruction

Outcome Local flap (n=8) Free flap (n=9)
Total operation time (hours)  15.7 £SD (10.3-25.2) 14.4 +SD (9.1-17.6)
Hospital stays (days) 30.8 £SD (12-25.2) 38 +SD (15-131)
Follow-up date (months) 44.5 £SD (23.4-63.9) 15.8 +SD (3.2-53.2)

3.3.  Outcome

A radiologic study of all 17 patients was done and showed that the flap had complete
survival, good maintaining separation, and effectively blocked communication between the
sterile intracranial contents and the contaminated nasal cavity. There was no evidence of
CFS leakage in delayed postoperative complications in skull base reconstruction. There
was 1 case with flap partial necrosis on the left side which required a secondary operation
of debridement. Only 4 patients suffered from the wound site infection which was reverse
temporalis muscle 2 cases and free tissue transfer flap 2 cases. 3 cases of bone absorption
occurred within 14 to 18 months after the reverse temporalis muscle local flap

reconstruction. There were no significant differences between the overall numbers of

15



postoperative complications occurring at each skull base reconstruction method (Table 11).

Table 11. Postoperative complication

I Temporalis muscle  Free
Complication local flap(n=8) flap(n=9) Total (n)
Flap partial necrosis on the left 1 0 1
side
Wound site infection 2 2 4
Bone absorption 3 0 3

In the secondary operation, 1 patient underwent reoperation of coverage with the
local flap advancement of the soft tissue defect in the left temporal area. 2 patients required
debridement of the skin defect of chronic infection. The patient received cranioplasty in 2

cases (Table 12).

Table 12. Secondary operation of the skull base reconstruction

Secondary operation Local flap (n=8) Free flap (n=9)  Total (n)
Coverage with local flap

1 0 1
advancement
Debridement 2 0 2
Cranioplasty 2 0 2

16



IV. DISCUSSION

The skull base reconstruction in the huge cranial-nasal communication defect
requires evaluating the size of the defect extent and deciding how much the needed flap
will be used, and the esthetics result after resection of the defect lesion. It will need to
harvest a sufficient amount to fill, block the soft tissue loss, restore its function, and
aesthetic results.*%%¢ In our experiences, due to the complex anatomy of the defect lesion
after resection, we chose to perform two different reconstruction methods which were
reverse temporalis muscle flap (bilateral) and free tissue transfer flap.41226

The goal of reconstruction was to provide reliability and focus on maintaining
enduring separation between the sterile intracranial contents and contaminated extracranial
compartments (nasal cavity), creating support of the brain involving the sufficient closure
of dead space, closure of CSF leakage, providing full lining for the nasal cavity, and
returning of the function and contour. 2214162528 Reconstruction, preoperative and
postoperative radiotherapy also a significant clinical challenge is regarded as the standard
for malignant treatment and being aware of the radiation portals and dosage. Both recipient
and donor sites can be affected by radiation injury. Similarly, preoperative and
postoperative chemotherapy is also considered to affect wound healing.>*

The small to medium-sized defects somehow did not require the obliteration of
the dead space. A pericranial flap or galea flap as a local flap was adequate for the repair
of the defect of the skull base reconstruction.® However, This flap alone was not enough in
the size of the huge cranial-nasal communication defect. It could carry a high risk of
infection, chronic inflammation, flap failure, and tend necrosis. Moreover, some patients
needed to receive preoperative and postoperative radiotherapy. So, in the case of radiation
local tissue may not be a sufficient amount to be utilized which impacts the reconstructive
surgeon’s choice for defect repair to make well-vascularized tissue for a successful
reconstruction.192

Before designing this research study, it was heavily thought about which of these

two reconstruction methods is most effective for the patient and successfully operates and
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prevents the postoperative complication as mentioned above. On the other hand, both
reconstruction methods are equally effective, but it depends on which patient is right to
receive the treatment of the reconstruction option. In particular, based on the surgeon’s
experiences or the surgeon's specializes in analyzing the patients. This has happened to
conduct a research study to analyze these two reconstruction methods and describe the
origin of the tumor, pathologic lesion, defect size, defect structure, the involvement space,
and also its complication. The patients we studied, underwent skull base reconstruction, at
least a 3-month follow-up. The defect lesion was considered to be huge enough that the
posterior table of the frontal sinus was completely removed, and the frontonasal duct was
entirely open to the cranium.

In our hospital, surgeons used the reverse temporalis muscle flap (bilateral) and
the free tissue transfer flap to accomplish satisfactory reconstruction in the huge cranial-
nasal communication. It provides reliable, well-vascularized, and enough volume to fill the
dead space.t7811.12262930 Both flaps can be used in combination with the galeal flap of the
skull base repair because it can provide a good skull base lining.t"132 For the reverse
temporalis muscle flap, we elevated the muscle bilateral because it can supply more tissue
bulks and improve the wound-healing process. If the patients are under radiotherapy or
chemotherapy, this healthy muscle flap provides vascularity for tolerating chronic
infection.*672629 | we look at the free tissue transfer flap, we also can harvest tissue bulk
as large as possible. Then, we designed the flap and removed the unnecessary tissue later
during the reconstruction. Another benefit of donor tissue was lying outside the irradiated
area and the donor site morbidity was very low. It can permit two teams to approach at the
same time, saving and decreasing the operation time. 291112 There was also a good choice
due to pre-operative and post-operative tissue bed which was a well-known risk factor for
impaired tissue healing.®5"%

Although the surgeon can perform the free tissue transfer flap and has the
experience, the free tissue transfer flap, and micro anastomosis are stressful procedures and

burdens to the surgeon. © It is not easy the select the suitable flap for the patient. Especially,
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when the free flap fails and does not survive, it means the mortality rate for the patients is
high compared to the reverse temporalis muscle local flap.® Additionally, most patients
who received the reverse temporalis muscle flap often leave patients complaining about the
cosmetic result because of the concave deformity of the temporalis area compression and
depression.t” Moreover, the temporalis muscle flap has the limitation of the travel distance.
If the patient has a short head, the maximum arc of rotation is considered. It can interfere
with the blood supply to the flap and tends to necrosis if we reverse it to the frontal area
too much.*"8% The reverse temporalis muscle was mostly harvested through the bilateral
incision and could be difficult to dissect, requiring additional surgical time. As you can see
(Table 10), the average time of the reverse temporalis muscle flap is longer than the free
tissue transfer flap since the donor and receiver sites are on the same site. It cannot allow
the NS, ENT, and PS teams to perform at the same time.

The follow-up period of both reconstruction methods was not accurate because
radiology studies were taken based on an unplanned plastic surgery and neurosurgery Visit.
In addition, the follow-up period was a wide range from 3 to 63 months in both flaps.
However, the results showed the reverse temporalis muscle flap and anterolateral thigh flap
had complete survival and well-maintained lining and volume. They revealed no CSF
leakage with excellent healing of the skull base.

The delayed complications included flap partial necrosis on the left side which
required reoperation of debridement. For the wound site infection, 1 patient required
debridement of the skin defect (chronic infection), and 1 patient underwent reoperation of
coverage with local flap advancement (soft tissue defect of left temporal area). The rest two
cases were wound site infection itself and wound infection periorbital area on the left side
which received conservative treatment. Three cases of bone absorption occurred within 14
to 18 months after receiving the reverse temporalis muscle flap. We believed that the cause
may be from the ascending infection and tended to inflammation. Thus, the patient’s
behaviors themselves are like sneezing. Another factor could be from the midline distal end

part of the reverse temporalis muscle due to travel distance, the vascularity was not in good
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condition and led to a tissue defect around the frontal area. Another relevant study by
Ahmed Eldaly et al.!” also reported partial necrosis was mainly seen in the form of
dehiscence at the distal end of the flap 14.6% due to the extensive dissection required to
mobilize the flap that might have partially compromised the flap’s blood supply. However,
two of them received cranioplasty for their secondary operation and the left one has not
received the cranioplasty yet. The patient is under conservative treatment and will get the
PEEK implant of cranioplasty in the future as planned. The effect of both flaps showed no
reduction in the overall complication rate, this may be explained that the reconstructive
method depends on the defect size, defect structure, the presence of infection, history of
previous surgery, patient age, history of radiation, the involvement space, tumors extension,
and surgeon experience. So, comparing the complication rates from different reconstructive
methods is meaningless.*

In this study, the plastic surgeon performed the skull base reconstruction in a huge
cranial-nasal communication defect and performed a reverse temporalis muscle flap and
free tissue transfer flap successfully. We did not expect any different outcomes with both
surgical techniques. In our opinion, although both flap also has advantages and limitations,
achieving the goal of skull base reconstruction by carefully considering repairing the dural
defect, and elimination of dead space after tumor resection is significant to prevent and
minimize postoperative complications such as CSF leakage and ascending infection. The
choice of reconstruction method was considered by the surgeon on defect size, location,
patient factors, radiation, and the surgeon's experience. Future studies should explore other
factors related to the patients and defects to describe them in detail to guide the
reconstructive surgeon in determining the appropriate surgical plan. The retrospective data
analysis was the main limitation. Another issue, a few recent prospective patients treated
with free tissue transfer flaps have been included in this study and it must consider the

follow-up period which is relatively low to analyze delayed complications.
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V. CONCLUSION

Skull base reconstruction was successfully performed and effectively achieved
using the reverse temporalis muscle flap and the free tissue transfer flap in the huge cranial-
nasal communication defect. These two methods can be used to maintain separation and
effectively block the communication between the sterile intracranial contents and the
contaminated nasal cavity. The reverse temporal muscle flap is a powerful adjunct in some
select cases and may be sufficient alone for the skull base reconstruction. As such, the use
of a free tissue transfer flap is well represented and can provide sufficient tissue bulk as
needed with a reliable and rich blood supply that improves the wound healing process and
fills the volume of the dead space after tumor removal as well as reinforces dura closures

to prevent cerebrospinal fluid leakage.
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