
1

2025, Volume 11, E25

Research Paper
Nasal-aperture Buccal Fat Harvest for CSF-leak Prevention 
in Endoscopic Transsphenoidal Pituitary Surgery: A 
Single-center Clinical Trial

Ahmad Rezaeian1 , Mohammadreza Moznebiisfahani2 , Zahra Akbari3*

1. Department of Otorhinolaryngology, School of Medicine, Al‐Zahra Hospital, Isfahan University of Medical Sciences, Isfahan, Iran.
2. Department of Neurosurgery, School of Medicine, Al‐Zahra Hospital, Isfahan University of Medical Sciences, Isfahan, Iran.
3. Department of Otorhinolaryngology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran.

* Corresponding Author: 
Zahra Akbari, MD.
Address: Department of Otorhinolaryngology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran
Tel: +98 (937) 5063811
E-mail: zahraa.akbarii@yahoo.com

Background and Aim: Pituitary adenomas commonly require endoscopic transsphenoidal surgery 
(ETSS). Although ETSS is minimally invasive, intraoperative cerebrospinal fluid (CSF) leaks occur in 
up to 50% of cases and can lead to meningitis or pneumocephalus if not well repaired. Autologous 
fat grafting from the periumbilical region is effective for dural reconstruction but carries donor-site 
morbidity and surgical-site infection (SSI). Buccal fat harvested intraorally reduces abdominal morbidity 
but risks contamination from oral flora. We evaluated a novel endonasal nasal-aperture approach to 
buccal fat harvest, hypothesizing comparable efficacy with fewer donor-site complications.

Methods and Materials/Patients: In a single-center, single-blinded, nonrandomized trial at Alzahra 
Hospital (affiliated with Isfahan University of Medical Sciences, Isfahan City, Iran, 2024–2025), 30 
patients with macroadenomas undergoing ETSS were allocated 1:1 to nasal-aperture buccal fat harvest 
(n=15) or standard periumbilical abdominal fat harvest (n=15). The same surgeon used consistent 
anesthesia and postoperative protocols. The primary outcome was postoperative CSF leak. Secondary 
outcomes included operative time, length of stay, postoperative bleeding, SSI, donor-site pain, facial 
numbness, and cosmetic sequelae. Follow-up visits occurred at 2 weeks, 1, 2, 4 months, and 1 year. 
Statistical comparisons used the t-test, Mann-Whitney U test, and chi-square test (α=0.05).

 Results: Groups were demographically similar (mean age 48.2±3 years; 56.7% male; mean BMI 
25.4±1.2 kg/m²). Operative time (116.7±3.2 vs 115.9±3.8 min, P=0.54) and hospital stay (4.6±0.5 
vs 4.5±0.5 days, P=0.67) did not differ between study groups. Both groups achieved 100% CSF-
leak closure without graft failure. The nasal-aperture group had significantly lower postoperative 
bleeding (20% vs 66.7%, P=0.01) and SSI (6.7% vs 33.3%, P=0.04). Transient facial numbness 
occurred in 6.7% of the nasal-aperture group; one immediate asymmetry resolved within 24 
hours. No persistent donor-site complications or neurologic deficits were observed.

Conclusion: Endonasal nasal-aperture buccal fat harvest during ETSS provides equivalent CSF-
leak prevention to abdominal fat grafting while reducing bleeding, infection risk, and donor-site 
morbidity, and improving cosmetic outcomes. Larger randomized, multicenter trials with longer 
follow-up and patient-reported outcomes are warranted.
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1. Introduction

ituitary adenomas are among the most 
common intracranial tumors, with an 
estimated prevalence of up to 20% [1, 
2]. They are slow-growing tumors, with 
numerous subtypes, broadly divided into 

nonfunctioning adenomas and functioning adenomas 
[1, 2]. They may present incidentally, through mass 
effect (e.g. visual decline), or hormone imbalance (e.g. 
Cushing disease). They can potentially cause significant 
morbidity, quality-of-life reduction, and death if left 
untreated [1-3]. Management paradigms for pituitary 
adenomas have been dynamic, with advances in 
imaging, hormone therapies, and surgical technology 
impacting guidelines significantly [4-6]. Traditional 
craniotomy or transcranial surgery is one method to 
remove pituitary tumors and other skull base tumors. 
However, this surgical approach requires a large opening 
to be made in the skull or cranium of the patient to 
access the brain, leading to the risk of postoperative 
brain swelling or blood clot, as well as a long healing 
time [2, 3]. Advancements in modern neurosurgical 
techniques emphasize the use of minimally invasive 
procedures for the management of sellar and parasellar 
lesions, as they are less traumatic and result in faster 
recovery [2, 4]. Endonasal endoscopic transsphenoidal 
surgery (ETSS) is a novel minimally invasive technique 
widely used by neurosurgeons today for the treatment 
of pituitary adenomas and other intrasellar lesions [5, 
6]. Although morbidity and mortality rates associated 
with EETSA surgery have significantly decreased over 

the last decade, cerebrospinal fluid (CSF) leaks remain 
the most common complication during EETSA. They 
are reported to occur in approximately 50% of pituitary 
tumor cases [7, 8]. If intraoperative CSF leaks are not 
completely controlled, more serious complications 
may occur, including pneumocephalus, meningitis, and 
ventriculitis, which potentially cause neurologic deficits, 
even death. Therefore, preventing postoperative CSF 
leaks is important to reduce morbidity and mortality, 
shorten hospital length of stay, and achieve successful 
pituitary surgery [9, 10].

Various reconstruction techniques, such as avascular 
grafts (including composite septal cartilage grafts, 
muscle grafts, fat grafts, or fascia lata grafts), vascular 
flaps, artificial or bovine/equine dural substitutes, 
lumbar drainage, hemostatic agents, or combined 
techniques, have been described. Autologous fat graft 
also demonstrated significant efficacy in preventing 
CSF leaks. Different studies have shown the efficacy of 
abdominal fat grafts. A recent approach for harvesting 
fat is buccal fat grafting. The basic approach for buccal 
fat harvesting is the transoral technique, which is 
performed with an intraoral incision. This technique 
showed efficacy across different trials. However, the risk 
of surgical site infection (SSI) and the lack of accessibility 
for infection control remain among the most challenging 
aspects of this technique. The current study proposes 
a novel approach to harvesting buccal fat through the 
nasal aperture.

P

Highlights 

• Pituitary adenomas commonly require endoscopic transsphenoidal surgery.

• Intraoperative CSF leaks occur in up to 50% of cases. 

• We evaluated a novel endonasal nasal-aperture approach to buccal fat harvest to repair the site.

Plain Language Summary 

Pituitary adenomas are among the most common intracranial tumors, that may have variable symptoms. Some of 
them need surgery. Endonasal endoscopic transsphenoidal surgery (ETSS) is a novel minimally invasive technique 
widely used by neurosurgeons today for the treatment of pituitary adenomas. Cerebrospinal fluid (CSF) leaks remain 
the most common complication during ETSS. Preventing postoperative CSF leaks is important to reduce morbidity 
and mortality. Various reconstruction techniques have been described. The current study proposes a novel approach 
to harvesting buccal fat through the nasal aperture. By accessing the buccal fat pad entirely through the nasal ves-
tibule, the surgeon avoids any cutaneous or intraoral incision, thereby eliminating visible scarring and significantly 
enhancing postoperative cosmesis.
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Figure 1. The anatomical site of the buccal fat pad

2. Methods and Materials

This single-centered, single-blinded, nonrandomized 
clinical trial investigated the efficacy of buccal fat 
grafting via the nasal aperture versus abdominal fat 
harvest for CSF leak prevention during endoscopic 
transsphenoidal pituitary tumor surgery. The study was 
conducted at Alzahra Hospital, an affiliated hospital of 
Isfahan University of Medical Sciences, in Isfahan City, 
Iran, during 2024-2025. The allocation ratio for the trial 
and control groups was 1:1. The Ethics Committee of 
Isfahan University confirmed the ethical considerations 
of the current study. The study was also registered in 
the Iranian Registry of Clinical Trials (IRCT). It should be 
noted that results were reported according to the 2010 
CONSORT (consolidated standards of reporting trials) 
statement. 

The inclusion criteria of the current study were as 
follows: Patients with pituitary gland macroadenomas; 
no history of penetrating facial trauma or laceration; no 
history of facial fat or filler injection; and no history of 
rhinoplasty, facial cosmetic surgery, or buccal salivary 
gland surgery. Also, patients with a history of previous 
failed pituitary gland surgery or any other skull base 
surgeries or a lack of informed consent for participation 
in the study were excluded. 

All the patients underwent comprehensive history-
taking and physical examination. Furthermore, baseline 
characteristics of the patients, including age, sex, body 
mass index (BMI), and past medical history, were 
examined. Also, clinical radiographic examinations, 

including Brain MRI and CT scan, were performed for all 
patients. In the next step, patients were scheduled for 
endoscopic trans sphenoidal surgery. Patients in both 
groups underwent general anesthesia via intravenous 
injection of sodium thiopental (6 mg/kg), atracurium 
(0.6 mg/kg), fentanyl (1-2 μg/kg) and midazolam (0.02 
mg/kg). Also, propofol was infused during surgery at a 
dose of 100-150 (μg/kg/min) for maintaining anesthesia. 
The patients underwent surgery in the supine position. 
For nasal decongestion, cotton soaked in adrenaline 
solution (1:100000) was inserted via a bayonet for 
5-10 minutes before surgery. It should be noted that all 
endoscopic interventions were performed by a single 
ENT surgeon using a 0° to 30° rigid endoscope. 

Patients treated early in the trial received the 
abdominal harvest (control), while the second group 
received the novel buccal fat technique (treatment). In 
the intervention group, the buccal fat pad was harvested 
through the nasal aperture. A 1–2 cm vestibular 
incision was made in the nasal cavity. The incision was 
deepened through the mucosa toward the periosteum 
up to the zygomatic bone. The buccal fat pad fascia was 
carefully dissected to avoid injury to adjacent nerves. 
The fat pad was then mobilized as a pedicled flap. If 
additional volume was required, contralateral buccal 
fat was harvested. The donor site was closed with 5-0 
Vicryl sutures. The harvested fat was endoscopically 
placed into the defect, followed by the application of a 
hemostatic agent (Gelfoam) and nasal packing (Figures 
1, 2 and 3).
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In the control group, abdominal fat was harvested via a 
standard periumbilical curvilinear incision (4–8 cm). The 
graft was harvested at 30–40% larger volume than the 
defect size. After fat extraction, the abdominal incision 
was sutured, and the graft was endoscopically implanted 
in the same manner as the intervention group.

Following surgery, all patients were administered co-
amoxiclav (150 mg/kg/d) for 14 days as prophylactic 
antibiotic therapy. The 14-day postoperative co-
amoxiclav prophylaxis reflects the standard protocol 
historically employed at our specific institution for 
all transsphenoidal procedures, aiming to reduce the 
risk of late meningitis given the high baseline rate of 
Staphylococcus colonization in the nasal cavity in our 
region. We agree that this duration is non-standard 
compared to most international guidelines (which 
typically recommend 24-72 hours). Patients diagnosed 
with meningitis received treatment according to 

standard clinical protocols. Postoperative positioning 
was emphasized, with patients instructed to maintain 
a half-sitting posture for the first week to minimize 
intracranial pressure and reduce the risk of CSF leakage. 
Nasal packing was removed after 7 days to allow for 
initial healing while ensuring hemostasis. 

Follow-up evaluations were conducted at scheduled 
intervals: The first and second weeks, first, second, and 
fourth months, and finally at one year postoperatively. 
During these visits, a comprehensive assessment was 
performed, including a detailed neurological examination 
and imaging studies (contrast-enhanced computed 
tomography [CT] scan and magnetic resonance imaging 
[MRI]) to evaluate the integrity of the skull base repair. 
Laboratory tests, including c-reactive protein CRP), 
erythrocyte sedimentation rate (ESR), and cell blood count 
(CBC), were obtained to monitor for signs of infection or 
inflammation, particularly when meningitis was suspected. 

Figure 3. Harvested buccal fat

Figure 2. Incision site in the nostril
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To assess for CSF leakage, patients were questioned 
about symptoms such as persistent clear rhinorrhea, 
positional headaches, or a salty/metallic taste in the 
throat—classic indicators of a CSF leak. Those reporting 
suspicious symptoms underwent further diagnostic 
evaluation, including endoscopic examination and 
β2-transferrin testing of nasal discharge for definitive 
confirmation. Any complications, including infection, 
graft failure, or neurological deficits, were systematically 
recorded at each follow-up visit.

Data were analyzed using SPSS software, version 26. 
Continuous variables were described using Mean±SD, 
while categorical variables were described using 
frequency and percentage. The normality of the variables 
was assessed using the Shapiro-Wilk test. Continuous 
variables were compared using an independent t-test 
for normally distributed variables and a Mann-Whitney 
U test for non-normally distributed variables. The 
comparison of categorical variables was performed 
using the chi-square test, with a 95% confidence interval 
(CI) for all statistical tests.

3. Results 

The study included 30 patients: 15 in the control group 
and 15 in the treatment group. Baseline characteristics 
were comparable between the two groups. The mean 
age of participants was 48.13±2.95 years in the control 
group and 48.07±2.91 years in the treatment group, 
indicating no significant difference (P=0.951). The 
majority of participants were female, with 53.3% in 
the control group and 46.7% in the treatment group 
(P=0.715). Mean BMI was similar between groups, with 
25.27±1.07 kg/m² in the control group and 25.31±1.06 
kg/m² in the treatment group (P=0.932). Comorbidities, 
including diabetes mellitus (DM), hypertension (HTN), 
cardiovascular disease, and cancer, were evenly 
distributed, with no statistically significant differences 
(all P>0.05). Details are available in Table 1. 

In terms of surgical outcomes, the mean surgery 
duration was 116.2±3.08 minutes in the control group and 
115.93±3.53 minutes in the treatment group (P=0.827), 
indicating no significant difference. Tumor size was also 
comparable, with a mean of 2.15±0.2 cm in the control 

Table 1. Comparison of qualitative variables

Variables
Mean±SD/No. (%)

P
Abdominal Fat Buccal Fat

Age (y) 48.13±2.95 48.07±2.91 0.951

Gender
Female 8(53.3) 7(46.7)

0.715
Male 7(46.7) 8(53.3)

Diabetes mellitus
No 13(86.7) 13(86.7)

1.000
Yes 2(13.3) 2(13.3)

Hypertension
No 13(86.7) 13(86.7)

1.000
Yes 2(13.3) 2(13.3)

Cardiovascular disease
No 15(100) 14(93.3)

0.309
Yes 0(0) 1(6.7)

Cance
No 12(80) 13(86.7)

0.624
Yes 3(20) 2(13.3)

Others
No 14(93.3) 14(93.3)

1.000
Yes 1(6.7) 1(6.7)

BMI (kg/m2) 25.27±1.07 25.31±1.06 0.932

Rezaeian A, et al. Nasal-aperture Buccal Fat Harvest for CSF-leak Prevention. Iran J Neurosurg. 2025; 11:E29.
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group and 2.13±0.2 cm in the treatment group, showing 
no significant difference between groups (P=0.721). The 
length of stay was also similar between groups, averaging 
4.47±0.52 days in the control group and 4.4±0.51 days 
in the treatment group (P=0.775). In terms of CSF leak 
management, both groups achieved a 100% success 
rate, with no graft failure or CSF leakage during follow-up 
(Tables 2 and 3).

Our statement of “100% CSF-leak closure” refers 
specifically to the postoperative outcome (no delayed 
rhinorrhea and no leak confirmed during follow-up). 

To compare the incidence and type of intraoperative CSF 
leaks between the two groups, the Fisher exact test was 
used due to small sample sizes. No statistically significant 

differences were observed in either the overall incidence 
of CSF leak (40.0% vs 33.3%; P=0.72) or the distribution of 
leak types (low-flow vs high-flow; P=0.89) (Table 4).

Among patients with intraoperative CSF leak, repair 
strategy (single- vs multi-layer) was determined solely 
by leak type (low- vs high-flow), not by graft source. 
The Fisher exact test confirmed no significant difference 
in repair approach between abdominal and buccal fat 
groups (P=0.93)

In all cases (both low-flow and high-flow), the respective 
fat graft (abdominal or buccal) was the primary sealant 
layer applied directly into the sellar defect before 
adjunctive material (when needed). All 11 cases achieved 
immediate intraoperative control.

Table 2. Comparison of quantitative variables

Variables
Mean±SD/No. (%)

P
Abdominal fat Buccal fat

Surgery duration (min) 116.2±3.08 115.93±3.53 0.827

Tumor size (cm) 2.15±0.2 2.13±0.2 0.721

Hospital stay (d) 4.47±0.52 4.4±0.51 0.775

Surgical outcome Successful 15(100) 15(100) 1

Table 3. Surgical repair technique in intraoperative leak cases

Group Low-flow Leak Management 
(n)

High-flow Leak Management 
(n) P

Abdominal fat (n=6) Single-layer fat graft 
+Gelfoam (4)

Multilayer repair (fat + fascia 
lata/fascia temporalis substitute) 

+Gelfoam (2)
0.93

Buccal fat (n=5) Single-layer buccal fat graft+ 
Gelfoam (3)

Multilayer repair (buccal fat 
+mucosal flap substitute)+ 

Gelfoam (2)

Table 4. CSF leak

Feature Abdominal Fat Group 
(Control, n=15)

Buccal Fat Group 
(Treatment, n=15) P

Intraoperative CSF leak 
incidence 6 patients (40.0%) 5 patients (33.3%) 0.72

Type of leak Low-flow: 4 patients; High-
flow: 2 patients

Low-flow: 3 patients; High-
flow: 2 patients 0.89
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Postoperative complications were also evaluated. 
Postoperative bleeding was significantly more frequent 
in the control group (66.7%, 10/15) compared to 
the treatment group (20%, 3/15) (P=0.013). Facial 
asymmetry was observed in 1 patient in the treatment 
group (6.7%), but none in the control group (P=0.31). 
It should be noted that facial symmetry persisted for 
only 1 day in the patient. Mild edema and ecchymosis 
were common in both groups, occurring in 73.3% of the 
control and 60% of the treatment groups (P=0.43). Nerve 
damage was not reported in any patient. Importantly, 
SSI was significantly higher in the control group (33.3%) 
than in the treatment group (6.7%) (P=0.04) (Table 5). 

During the one-year follow-up, 3 patients (1 in the control 
group, 2 in the treatment group) reported transient, clear 
rhinorrhea in the first two weeks after the surgery. These 
symptoms were positional, resolving quickly, and were 
attributed to residual mucosal edema. All three underwent 
endoscopic examination and β2-transferrin testing of the 
discharge, which were negative for CSF.

No patient in either group required pre- or postoperative 
lumbar drainage for either prophylactic or therapeutic 
evacuation purposes. This fact underscores; The 
robustness of the reconstruction techniques employed.

4. Discussion

The present study demonstrates that endonasal 
buccal fat harvest via the nasal aperture is a robust, 
minimally invasive technique for dural reconstruction 
in endoscopic transsphenoidal surgery. It achieves a 
100% success rate in preventing CSF leaks, comparable 
to conventional periumbilical abdominal fat grafting. 
Beyond equivalent efficacy, this novel approach confers 
a constellation of donor-site and graft-related benefits 
that address many of the limitations inherent to both 
abdominal and intraoral harvesting methods. By 
accessing the buccal fat pad entirely through the nasal 
vestibule, the surgeon avoids any cutaneous or intraoral 
incision, thereby eliminating visible scarring and 
significantly enhancing postoperative cosmesis. Patients 
in the treatment group uniformly reported satisfaction 
with the absence of external wounds, a finding that 
contrasts sharply with the morbidity associated with a 
4–8 cm periumbilical incision.

Furthermore, the closed sinonasal corridor employed 
by this technique minimizes microbial exposure. In 
our series, the incidence of SSI was reduced fivefold 
compared with abdominal harvest (6.7% vs 33.3%). It 
was substantially lower than the 10–20% infection rates 

Table 5. Postoperative complications 

Variables
No. (%)

P
Abdominal Fat Buccal Fat

Visual acuity change
Improved 0 3(20)

0.068
No Change 15(100) 12(80)

Postop bleeding
No 5(33.3) 12(80)

0.013
Yes 10(66.7) 3(20)

Facial asymmetry
No 15(100) 14(93.3)

0.309
Yes 0 1(6.7)

Edema & ecchymosis
Mild 11(73.3) 10(66.7)

0.69
None 4(26.7) 5(33.3)

Transient rhinorrhea 
NO 14(93.33) 13(86.66)

0.56
YES 1(6.66) 2(13.33)

SSI
No 9(60) 14(93.3)

0.04
Yes 6(40) 1(6.7)

Rezaeian A, et al. Nasal-aperture Buccal Fat Harvest for CSF-leak Prevention. Iran J Neurosurg. 2025; 11:E29.
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reported in previous studies of transoral fat harvest [11, 
12]. These results underscore the role of the surgical 
route in influencing postoperative infection risk and 
highlight the nasal aperture approach as a means to 
avoid contamination with both skin and oral flora.

Histologically, buccal fat exhibits a denser network 
of fibrous septa and a higher concentration of 
mesenchymal stromal cells when compared with 
abdominal adipose tissue. This compositional 
difference confers greater mechanical resistance to 
enzymatic degradation and promotes angiogenesis and 
graft integration [13]. Our 1-year follow-up revealed 
no evidence of late-onset graft resorption or recurrent 
leaks, supporting the notion that buccal fat harvested 
nasally retains volume more reliably over time. Patients 
subjectively reported sustained “fullness” at the 
reconstruction site during imaging follow-up, consistent 
with studies documenting superior long-term durability 
of buccal fat grafts in reconstructive applications [14]. 
Donor-site morbidity was minimal and transient. 
Although a minority of patients experienced brief 
facial numbness and discomfort immediately following 
harvest, these symptoms resolved spontaneously 
within days and required no additional intervention. 
One patient developed mild facial asymmetry due 
to soft-tissue swelling, which resolved fully within 
24 hours. Importantly, no persistent sensory deficits, 
chronic pain, or contour deformities were observed 
at any point during follow-up. This finding contrasts 
favorably with the longer-lasting wound discomfort 
and activity restrictions often mandated after 
abdominal fat harvest, as well as the risk of salivary 
gland injury and persistent hypersensitivity described 
following intraoral approaches [15]. From a workflow 
perspective, integrating buccal fat harvest into the 
endonasal transsphenoidal procedure did not prolong 
operative time or necessitate patient repositioning. 
Average surgery duration in the treatment group closely 
mirrored that of the control arm (115.9±3.8 min vs 
116.7±3.2 min; P=0.54), reaffirming earlier reports that 
endoscopic techniques can seamlessly accommodate 
tissue harvest without compromising efficiency [16]. 
The absence of additional setup or redraping further 
simplifies intraoperative logistics, making the nasal 
aperture method readily adoptable in centers already 
equipped for endoscopic skull base surgery.

For prolonged antibiotic prophylaxis in our study, 
we suggest that future trials test a shorter, guideline-
compliant course to confirm the low SSI rate observed 
with the nasal-aperture approach.

5. Conclusion

Endonasal buccal fat harvest via the nasal aperture 
represents a safe, efficient, and cosmetically superior 
alternative to traditional abdominal grafting for skull 
base repair in endoscopic transsphenoidal surgery. 
By obviating external or intraoral incisions, reducing 
infection risk, and leveraging the inherent durability 
of buccal adipose tissue, this technique optimizes 
both graft performance and patient experience—
without extending operative time or introducing new 
complications. Further randomized studies with larger 
cohorts, extended follow-up, and comprehensive 
patient-reported outcomes are warranted to validate 
these findings and establish this approach as a new 
standard in dural reconstruction. 

Study limitations

Despite its promising outcomes, this study has several 
limitations. The nonrandomized design and relatively 
small sample size (n=30) may introduce selection bias 
and limit the statistical power to detect infrequent 
adverse events. All procedures were performed by 
a single, highly experienced surgeon at a tertiary 
referral center, which may affect reproducibility in 
less specialized settings. Follow‐up was limited to one 
year. Longer surveillance will be essential to confirm 
sustained graft integrity and to monitor for potential late 
complications such as mucocele formation or donor‐
site volume loss. Finally, patient‐reported outcome 
measures (e.g. validated pain and quality‐of‐life scores) 
were not systematically collected and would be valuable 
additions in future randomized, multicenter trials. We 
strongly emphasize that future, larger-scale validation 
studies must include validated patient-reported pain 
metrics (e.g. visual analog scale scores) and donor-site 
quality-of-life/satisfaction metrics.
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