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Immediate Nasal Valve Reconstruction After
Facial Nerve Resection
Zachary M. Soler, MD; Eben Rosenthal, MD; Mark K. Wax, MD, FRCSC

Objectives: To highlight the problem of valve collapse
after facial paralysis and review the efficacy of performing
immediate reconstruction at the time of initial oncologic
resection, using a suture technique of suspending the soft
tissue of the nasal valve to the inferior orbital rim.

Methods: A review of all patients undergoing immedi-
ate nasal valve reconstruction was undertaken. There was
a total of 18 patients, 15 men and 3 women, with a me-
dian age of 64 years. All patients had undergone facial
nerve resection as part of their initial ablative procedure
with immediate reconstruction of the nasal valve. A su-
ture technique was used that secured the nasal valve area
to the inferior orbital rim periosteum. These patients were
compared with a cohort of 10 patients who underwent
similar oncologic and reconstructive procedures but had
no nasal valve reconstruction.

Results: Patients were evaluated with the Nasal Ob-
struction Septoplasty Evaluation tool. In patients who un-

derwent reconstruction, there was no evidence of valve
collapse on clinical examination. Patients who did not
undergo reconstruction demonstrated significantly more
symptoms of (1) congestion or stuffiness (1.8 vs 0.4;
P� .05), (2) nasal blockage or congestion (2.6 vs 0.3;
P� .05), (3) trouble breathing through the nose (2.7 vs
0.3; P� .05); (4) trouble sleeping (2.7 vs 0.3; P� .05);
and (5) inability to get enough air during exertion (1.2
vs 0.1; P� .05). Follow-up extended to a median of 2
years. In the reconstructed group, cosmesis was accept-
able and there were no instances of suture breakage or
granuloma.

Conclusions: We propose that the nasal valve should
be addressed at the time of initial facial nerve resection
if immediate reconstruction is planned. A suture sus-
pension technique is easily used at the time of primary
resection and reconstruction.
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F ACIAL NERVE RESECTION IS

often necessary in the surgi-
cal treatment of malignant
parotid masses. Resection of
the main trunk of the facial

nerve results in predictable cosmetic and
functional defects. Paralysis of the muscles
of facial expression leads to asymmetry due
to loss of tone and increased skin laxity.
The eye is placed at risk for ectropion, lag-
ophthalmos, and keratitis. Paralysis of the
orbicularis oris results in oral incompe-
tence, lower lip asymmetry, and often-
times drooling. These deficits are well de-
scribed, and the literature is replete with
associated rehabilitative techniques.1 Given
the significant nature of the deficit, im-
mediate reconstruction at the time of fa-
cial nerve resection is most helpful be-
cause it minimizes the number of surgical
procedures and provides instant benefit.
Often overlooked in the reconstruction ef-

fort is the effect of facial nerve paralysis
on nasal airflow. While facial ptosis and
the weight of the unsupported check tis-
sues contribute to nasal valve collapse, ca-
daveric and histologic sectioning has out-
lined important muscular contributions to
nasal dynamics. These muscles serve to
both stent the nasal airway and provide ac-
tive valve opening.2 As such, facial nerve
paralysis often leads to nasal obstruction
that can be bothersome to patients.1 Al-
though valve collapse is known to occur,
little attention has been devoted to this
subject in the literature, as the concerns
with cosmesis and ocular and/or oral func-
tion predominate. It has become our prac-
tice to address the nasal valve at the time
of initial oncologic resection and simul-
taneous reconstruction. In all cases, a su-
ture technique of suspending the soft tis-
sue of the nasal valve to the inferior orbital
rim is used. The goals of this study were
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to highlight the problem of valve collapse after facial pa-
ralysis and review the efficacy of performing immediate
reconstruction using a suture suspension technique.

METHODS

A retrospective review of all patients who had undergone
nasal valve repair at the time of facial nerve resection and
immediate reconstruction was performed. Eighteen patients
were identified over a 4-year period beginning in 2001.
There were 15 men and 3 women, with a median age of 64
years. All patients underwent resection of parotid lesions
with removal of the main trunk of the facial nerve. The
lesions included 9 primary salivary malignant lesions, 6 skin
cancers, and 1 metastatic renal cell cancer. Reconstruction
usually included cable grafting of the facial nerve, gold
weight placement, and a static sling, in addition to other
ablative and reconstructive procedures (Table 1). In
all cases, a suture technique was used to suspend the nasal
valve. This technique has been described in detail by Pan-
iello.3 In brief, the procedure begins with a small incision
overlying the inferior orbital rim (Figure 1). Dissection is
carried down to the level of the periosteum. A straight
needle with nonabsorbable, monofilament suture is passed
through the subcutaneous tissue to exit endonasally in the
cephalic portion of the nasal valve. The needle is passed
from the caudal aspect of the valve back toward the inferior
orbital rim. The suture is then tightened and secured to the
periosteum of the rim. This lateral pull on the valve area
serves to stent the region open, counteracting the natural
tendency to collapse with inspiration (Figure 2).

During this period, a separate group of 10 patients
who underwent similar resections and simultaneous recon-
structions and did not have reconstruction of the nasal valve
were also examined. Patients in this group underwent simi-
lar reconstructions such as, for example, free tissue transfer
and facial nerve grafting. Patients were administered
the Nasal Obstruction Septoplasty Evaluation (NOSE)
tool postoperatively (Figure 3). Due to the retrospective
nature of the study, this tool was not used in the preopera-
tive setting.

RESULTS

Eighteen patients underwent facial nerve resection with
immediate nasal valve suspension. In the preoperative
assessment, 2 of 18 patients demonstrated nasal valve col-
lapse. In the follow-up examination, all patients re-

Figure 1. Small incision overlying site of suture suspension to orbital rim.
Note the flaring of the nasal sidewall.

Figure 2. Immediate postoperative picture. Note the patient also underwent
gold weight placement, tarsal strip, and AlloDerm (Life Cell Corp,
Branchburg, New Jersey) sling procedures.

Table 1. Associated Procedures in Addition to Nasal
Valve Reconstruction

Associated Procedures No. of Patients

Gold weight placement 16
Tarsal strip 16
AlloDerm sling 16
Parotidectomy 15
Free flap reconstruction 14
Facial nerve graft 13
Neck dissection 12
Lateral temporal bone resection 6
Mandibulectomy 2
Browpexy 2
Cervicofacial flap 1
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ported normal or improved nasal airflow. Clinical ex-
amination consisting of nasal endoscopy as well as a Cottle
maneuver did not demonstrate any significant valve col-
lapse (Table 2). Median follow-up was extended to 2
years. Cosmesis was acceptable to all patients, with a slight
widening of the nasofacial groove. There were no in-
stances of suture breakage or suture-associated granu-
loma formation. Patients who did not undergo nasal valve
suspension demonstrated a statistically significant in-
crease in nasal symptoms in all fields (congestion, ob-
struction, difficulty breathing at night and during exer-
tion, and trouble sleeping) as measured by the NOSE tool
(Table 2).

COMMENT

The internal valve represents the narrowest portion of
the nasal cavity and contributes 50% or more to air-
flow resistance.4 The borders of the internal nasal
valve are well described and include the septum, the
caudal border of the upper lateral cartilage, the ante-
rior aspect of the inferior turbinate, and the soft tis-
sues around the piriform aperture. Less well recog-
nized are the muscular contributions to nasal airflow
from the nasalis and dilatator naris muscles.1,5 The
nasalis muscle includes both a transverse and alar por-

tion. The transverse portion originates on the maxilla,
with its insertion on an aponeurosis along the nasal
dorsum. As such, contraction of this muscle does not
result in movement per se. Instead, this muscle con-
tributes bulk and tone to the nasal sidewall. This mus-
cular tone serves to stent the valve area open, counter-
acting the tendency to collapse with inspiration. The
alar portion of the nasalis also has its origin along the
maxilla. Its insertion, however, is into the lower lateral
cartilage and associated soft tissue. Contraction of this
muscle provides active opening of the valve area. The
dilatator naris muscle also provides some active open-
ing of the ala, especially in the region of the external
valve. Given the muscular contribution to nasal air-
flow, it logically follows that facial nerve paralysis can
result in valve collapse and the sensation of nasal
obstruction. Examination of the nasal airway in
patients who did not have an intervention following
resection of their facial nerves demonstrated that
almost all of them had significant symptoms of valvu-
lar collapse. These patients were unable to keep their
nasal valves open and consequently demonstrated
symptoms of nasal congestion and stuffiness. They
also demonstrated an inability to breathe well at rest
or while exerting themselves.

Reconstruction after facial nerve resection is a com-
plex endeavor and can involve several separate proce-
dures to address the resulting deficits. Repair of the na-
sal valve can be easily incorporated into the greater
reconstruction effort. Various procedures have been de-
scribed to address the nasal valve including spreader grafts,
alar batten grafts, and butterfly grafts. However, when
immediate reconstruction is planned, suture suspen-
sion of the internal valve is the optimal technique. Fried-
man et al6,7 report this procedure to be highly effective
with success rates at 90%. They used rhinomanometry
to show notable objective improvement in nasal airflow
as well as the validated 20-Item Sino-Nasal Outcome Test
questionnaire to show improvement in patient quality of
life. This technique also adds little to the overall opera-
tive time and has a low associated morbidity. Our re-
sults are in line with prior studies, with all patients re-
porting normal or improved airflow and no suture
breakage or granuloma formation. As expected all pa-
tients demonstrated minimal airway problems follow-
ing the nasal valve expansion. There is expected widen-
ing and asymmetry of the nose; however, considering
the patient population, this has not proven a limiting
factor.

In conclusion, nasal obstruction is a frequent and both-
ersome symptom after facial nerve resection. This issue
is often overlooked by the clinician as concerns with cos-
mesis and ocular and/or oral function predominate. We
propose that the nasal valve should be addressed at the
time of initial resection if immediate reconstruction is
planned. Despite the numerous options, we believe that
a suture suspension technique is best suited to this situ-
ation. This technique is highly successful with little added
morbidity and operative time. In our experience, nasal
valve suspension provided a patent internal nasal valve
in all patients studied. These results proved durable, long
lasting, and highly beneficial.

➔ To the Patient:

Over the past 1 month, how much of a problem were the following conditions
for you?

Not a
problem

Very mild
problem

Moderate
problem

Fairly bad
problem

Severe
problem

1. Nasal congestion or 
stuffiness

0 1 2 3 4

2. Nasal blockage or
obstruction

0 1 2 3 4

3. Trouble breathing through
my nose

0 1 2 3 4

4. Trouble sleeping 0 1 2 3 4

5. Unable to get enough air 
through my nose during 
exercise or exertion

0 1 2 3 4

Please circle the most correct response

Please help us to better understand the impact of nasal obstruction
on your quality of life by completing the following survey.
Thank You!

Nasal Obstruction Symptom Evaluation (NOSE) Instrument

Figure 3. Nasal Obstruction Symptom Evaluation instrument.

Table 2. Comparison of Nasal Obstruction Symptom
Evaluation (NOSE) Scores Between Patients With Nasal
Valve Expansion and Those Withouta

Surgical
Group

Nasal
Obstruction

Nasal
Congestion

Trouble
Breathing

Trouble
Sleeping

Trouble
With

Exertion

No expansion 1.8 2.6 2.7 3.0 1.2
Valve expanded 0.4 0.3 0.3 0.2 0.1

aData are given as mean NOSE score (scale: 0 [not a problem] to 4 [severe
problem]). P� .05 between all groups.

(REPRINTED) ARCH FACIAL PLAST SURG/ VOL 10 (NO. 5), SEP/OCT 2008 WWW.ARCHFACIAL.COM
314

©2008 American Medical Association. All rights reserved.
 at Emory University, on December 22, 2008 www.archfacial.comDownloaded from 

http://www.archfacial.com


Accepted for Publication: March 7, 2008.
Correspondence: Mark K. Wax, MD, FRCSC, Depart-
ments of Otolaryngology–Head and Neck Surgery, Or-
egon Health & Science University, 3181 SW Sam Jack-
son Park Rd, Portland, OR 97239-3098 (waxm@ohsu
.edu).
Author Contributions: Study concept and design: Soler and
Wax. Acquisition of data: Soler, Rosenthal, and Wax. Analy-
sis and interpretation of data: Soler and Wax. Drafting of
the manuscript: Soler and Wax. Critical revision of the
manuscript for important intellectual content: Soler,
Rosenthal, and Wax. Administrative, technical, and ma-
terial support: Soler, Rosenthal, and Wax. Study supervi-
sion: Rosenthal.
Financial Disclosure: None reported.
Previous Presentation: This study was presented at the
Ninth International Symposium of Facial Plastic Sur-
gery; May 4, 2006; Las Vegas, Nevada.

REFERENCES

1. Clark JM, Shockley WW. Management and reanimation of the paralyzed face. In:
Papel ID, Nacklas NE, eds. Facial Plastic and Reconstructive Surgery. St Louis,
MO: Mosby; 1992:660-680.

2. Bruintjes TD, van Olphen AF, Hillen B, Huizing EH. A functional anatomic study of
the relationship of the nasal cartilages and muscles to the nasal valve area.
Laryngoscope. 1998;108(7):1025-1032.

3. Paniello RC. Nasal valve suspension: an effective treatment of nasal valve collapse.
Arch Otolaryngol Head Neck Surg. 1996;122(12):1342-1346.

4. Haight JS, Cole P. The site and function of the nasal valve. Laryngoscope. 1983;
93(1):49-55.

5. Vaiman M, Shlamkovich N, Kessler A, Eviatar E, Segal S. Biofeedback training of
nasal muscles using internal and external surface electromyography of the nose.
Am J Otolaryngol. 2005;26(5):302-307.

6. Friedman M, Ibrahim H, Syed Z. Nasal valve suspension: an improved, simplified
technique for nasal valve collapse. Laryngoscope. 2003;113(2):381-385.

7. Friedman M, Ibrahim H, Lee G, Joseph N. A simplified technique for airway cor-
rection at the nasal valve area. Otolaryngol Head Neck Surg. 2004;131(4):519-
524.

Announcement

Visit www.archfacial.com. As an individual subscriber ref-
erences are more useful to you. References within the text
are linked to the reference list, andviceversa, for easybrows-
ing and navigation. Journal references are linked when-
ever possible to at least 1 of 3 locations to permit access-
ing the abstract and/or full text: (1) references to articles
published in journals posted on HighWire are linked to
free full text of articles (shown as ABSTRACT/FULL TEXT),
(2) references to MEDLINE-indexed articles are linked to
the free MEDLINE abstract (MEDLINE), and (3) refer-
ences to articles published in journals that participate in
CrossRef or ISI’s Web of Science link to the full text
(CrossRef or ISI). Articles linked through CrossRef or ISI
may require you to log in for access.

(REPRINTED) ARCH FACIAL PLAST SURG/ VOL 10 (NO. 5), SEP/OCT 2008 WWW.ARCHFACIAL.COM
315

©2008 American Medical Association. All rights reserved.
 at Emory University, on December 22, 2008 www.archfacial.comDownloaded from 

http://www.archfacial.com

