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The nasoseptal flap (NSF) has been broadly used to reconstruct skull base defects as well
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as other head and neck site defects recently. Generally, NSF reconstruction may cover a
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elements for flap to survive and re-establish. However, when NSF applied to cover the

defects successfully in many cases because of neurovascular pedicle that supplies necessary

avascular surfaces such as osteoradionecrotic tissue which is induced by radiotherapy or
artificial materials that used for bony structure reconstruction may lose an advantage and
increasing possibility of flap failure. Therefore, we try to contemplate 2 cases of flap failure
following application to avascular surfaces to prevent such a situations in future surgeries.
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▒ INTRODUCTION

surgery, we attempted to suture the NSF to the adjacent
soft tissue, but the soft tissue was fragile and very thin.

The nasoseptal flap (NSF), a mucoperichondrial and

Thus, we damaged the soft tissue with a spinal needle

mucoperiosteal pedicled flap of the nasal septum based on

to cause scar formation with the grafted NSF. After

the nasoseptal artery, was first described by Hadad et al.[1]

attaching the NSF to the titanium mesh exposure site, we

Since its introduction in 2006, the NSF has been widely

applied tight nasal packing using Merocel® (Medtronic,

used to reconstruct skull base defects after endoscopic skull

Minneapolis, MN, USA) for 7 days. Only merocel was used

base surgery. The NSF is superior to free grafts in terms

because it was for attaching it to the mesh, not to prevent

of rapid recovery and high success rate; moreover, it can

cerebrospinal fluid (CSF) leakage.

cover the clivus to the frontal sinus vertically and from the

After removal of the packing material (Fig. 2A, 2B), the

orbit to orbit transversely.[2-5] Recently, the NSF has also

NSF mucosa was viable, with some discoloration; however,

been used to reconstruct other head and neck site defects,

necrosis was observed after 1 and 2 months of follow-

such as oropharyngeal defects and oroantral fistulas.

up (Fig. 2C, 2D). Although the foul odor and nasal crust

[6,7] Herein, we share our experiences with failure of NSF

were alleviated by covering the exposed mesh that adhered

reconstruction to cover avascular [8] surfaces as a guide

with the surrounding granulated tissue, it may recur if it

and to help in later flap operations.

detaches from the tissue. And when the NSF failed, the
initial plan was to cover using the RFFF rather than using

▒ CASE REPORT

other local flaps with consideration of the size of mash
exposure. However, due to the surgical experience for

1. Case 1

repetitive scalp area recurrence, patient were reluctant to

A 61-year-old woman presented with a foul odor and

perform RFFF, and now, dressing and crust removal are

a nasal crust. One year prior, she had been diagnosed

performed regularly at the outpatient clinic and progress

with left ethmoid sinus rhabdomyosarcoma (pT4aN0M0)

is being observed.

and treated with left medial maxillectomy, craniofacial
resection, and left orbital exenteration. During the

Fig. 1

surgery, the orbital floor was reconstructed using a
titanium-reinforced polyethylene mesh and covered with a
radial forearm free flap (RFFF). Postoperative radiotherapy
was started 1 month postoperatively for 2 months (6,000
cGy). Six months after radiotherapy completion, she
complained of foul odor and nasal crust in her left nasal
cavity. We found that the titanium mesh was exposed to
the left orbital floor (Fig. 1).
For reconstruction of the defect, we harvested the leftside NSF and rotated it to the orbital floor. To account
for NSF shrinkage, the NSF should cover not only the
entire exposure site but also as much of the surrounding
soft tissue as possible. Thus, we planned to harvest the
pedicled flap, including the nasal floor mucosa. During the

Titanium mesh (yellow arrow) exposed on left orbital floor.
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2. Case 2

left E-tube orifice. Mucosal defects and bare bone (clivus)

A 68-year-old man who was diagnosed with left

were exposed, along with pulsating CSF leakage. Drilling

nasopharyngeal cancer and treated with concurrent

and debridement were performed on the osteoradionecrosis

chemoradiotherapy and wide excision at another hospital

area of the nasopharynx and necrotic tissues of the clivus

presented with a chief complaint of left cervical mass

(Fig. 3). Thereafter, we reconstructed the defect with

and ear fullness. Recurrence of left nasopharyngeal

minimal necrotic tissue on the boundary and surrounded

cancer (rT3N1M0) was confirmed by biopsy of the left

by normal tissues under the harvested NSF. After

rosenmuller fossa mass and the patient was treated with

attaching the NSF to the exposure site, we applied nasal

radiotherapy and left selective neck dissection followed by

packing for compression using Surgicel® and Spongostan®

palliative chemotherapy. In the meantime, he came to the

(Johnson & Johnson Medical; New Brunswick, NJ, USA),

hospital’s emergency room because of massive epistaxis

Greenplast Q (Green Cross, Yongin, Korea), and Merocel®

due to a blowout of the left paraclival internal carotid

(Medtronic) for 5 days because of our experience with Case

artery.

1, in which long-term compression induced NSF necrosis.

After tracheostomy and ligation of the common

Since CSF leakage was accompanied, various materials

carotid artery, endoscopic examination revealed necrotic

were applied to reinforce the CSF leakage site coverage

progression of the cancer from the nasopharynx to the

portion.

Fig. 2
A

B

C

D

Postoperative nasoseptal flap change on titanium mesh (yellow arrows) exposure site.
(A) Postoperative day (POD) 1 week. (B) POD 2 weeks. (C) POD 1 month. (D) POD 2 months.

Fig. 3
A

36

B

JOURNAL OF KOREAN SKULL BASE SOCIETY

MAY | Vol. 17 | No. 1

Intraoperative change on
osteoradionecrotic area (yellow arrow).
(A) Before drilling and debridement. (B)
After drilling and debridement.

After removal of the packing material (Fig. 4),
the NSF remained covered in the CSF leakage site;

angiography (Fig. 6), it has the potential to recur owing to
further necrosis and detachment of nearby tissue.

however, discoloration and necrosis were observed near
the osteoradionecrosis area. Then, flap viability was

▒ DISCUSSION

checked twice a day through needling and continuous
humidification was performed while applying normal saline

NSF is expanding its domain as a rescuer for various

soaked gauze. Debridement was performed for the part

defects including the endonasal skull base surgery to

that was judged to be completely necrosis and continuous

oropharyngeal surgery. The use of a neurovascular

intravenous antibiotics to control the infection. Although

pedicled flap has provided surgeons with a safer and

routine endoscopic examination and three-dimensional

well-suited method for covering in extensive surgeries

magnetic resonance imaging of the CSF (magnetic

because of its expedient accessibility and retention ability.

resonance imaging CSF 3D) (non-contrast-enhanced)

Although the NSF is a powerful method that has a faster

showed no CSF leakage (Fig. 5) and no branch vessel

healing time, less susceptibility to migration, and a high

located in the necrotic area was detected by four-vessel

success rate of re-establishing tissue barriers of the defect

Fig. 4
A

Postoperative nasoseptal flap change
on mucosal defect (yellow arrow) and
bare bone area.
(A) Postoperative day (POD) 1 week.
(B) POD 1 month.

B

Fig. 5
A

B

C

Three-dimensional magnetic resonance imaging with (cerebrospinal fluid [CSF] flow study) showed no CSF leakage (yellow arrows).
(A) Sagittal view. (B) Axial view (upper level). (C) Axial view (lower level).
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area, it has a failure risk in maintaining or repairing the

plains and which resulted in necrosis and flap failure.

area, leading to CSF leakage or exposure of the covering

Although functional problems have been solved by remnant

regions in less than 5% of cases.[1] Especially patients

tissue, the reasons for these circumstances need to be

with diabetes mellitus, cardiovascular problems, advanced

identified. Concerningly, necrosis occurred in both cases

age, postoperative nasal infection, and radiation therapy

after debridement and drilling of the melted tissue and

may require more attention to improve NSF survival.

engraftment after validating the presence of fresh blood

[9] In particular, osteoradionecrosis tissue has a higher

from the tissue bed. There are several possible reasons for

risk of flap failure after radiation therapy and concurrent

this finding. First, necrotic tissue remnants could cause

chemo-radiation therapy in patients with nasopharyngeal

the NSF and peripheral mucosa unstable and induce flap

carcinoma, as in our second case. This increased risk

failure. A small amount of necrotic mucosa may induce

may be due to the relative weakness of the vascular

changes in normal tissue. More complete debridement

bed to support the NSF and surrounding tissues.[8] In

and drilling may result in a more stably resurfaced flap.

addition, when such flap failure occurs, local flaps can be

Second, the packing material and timing of removal could

implemented as an additional treatment, and furthermore

influence the vascular networks of the NSF. Not only

RFFF could be considered.[10] But in our first case, the

a basic main artery but also minor vessels supply the

patient did not want additional treatment. And in the

flap spread through the mucosal area. In general, the

second case, if the CSF leakage continued, we would

compression periods of the packing material ranged from 5

persuade the patient to consider additional treatment,

to 7 days to stabilize the flap location and allow supporting

but the CSF leakage area was stable after flap coverage.

tissue to grow near the flap boundary. However, neither

Therefore, we performed closed observation without

of our cases had sufficient blood supply to provide venous

additional flap coverage. The present report described two

drainage through the septal mucosa because of the

patients in whom NSFs were applied to cover avascular

underlying patient’s general condition. Although there
is no need to support CSF fluid pressure with the flap,

Fig. 6

unlike endoscopic skull base reconstruction surgery, this
could explain the development of necrotic flap. Early hasty
tight packing (more than 5 days like our cases) [11] with
material to support the flap could induce NSF dehiscence
and adverse effect; therefore, further evaluation of definite
criteria and guidelines is required. In conclusion, although
the NSF is a pedicled neuro-vascularized flap with high
success rates for defect site reconstruction, flap failure
was observed when the NSF was applied to avascular
surfaces such as osteoradionecrotic tissue and artificial
material. Appropriate and sufficient debridement to verify
fresh tissue may help to prevent flap failure, while tight
nasal packing might affect the viability of the NSF.

No branch vessel (yellow arrow) located in the necrotic area was detected by
four-vessel angiography.
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