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Abstract
Background: Nose is used as a corridor in endoscopic endonasal transsphenoidal approach (EETSA) for pitui-

tary adenoma. Thus, it may affect the nasal airway patency, function and sinonasal-related quality of life. The
aim of this study is to objectively and subjectively evaluate these effects.

Methods: In this prospective study, 43 patients with pituitary adenoma who were candidates for EETSA from
March 2012 to October 2013 were enrolled. The patients were evaluated preoperatively using acoustic rhinome-
try and rhinomanometry (with/without the use of decongestant drops) and asked to complete the 22-Item Sino-
nasal Outcome Test (SNOT-22) questionnaire.  The tests were repeated at one and three months postoperatively.
The preoperative data were compared with the first and second postoperative ones using paired-sample t-test.

Results: Without the use of decongestant drops, the total airway resistance increased significantly (p=0.016),
and the nasal airflow decreased significantly (p=0.031) in the first postoperative evaluation. However, in the 3rd
postoperative month, the difference was not significant. With the use of decongestant drops, the objective pa-
rameters showed no significant changes compared to preoperative data even at the first evaluation. The SNOT-
22 scores also did not differ significantly in 1st and 3rd postoperative months. The first postoperative SNOT-22
showed a strong correlation with the second minimal cross-sectional area on simultaneous evaluation, and with
the preoperative total airway resistance.

Conclusion: EETSA has a transient adverse effect on the nasal patency that quickly improves, making it a safe
approach for the sinonasal system. Rhinomanometry is the most sensitive test for detecting these nasal function-
al changes objectively.
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Introduction
Since their introduction, surgical ap-

proaches to pituitary adenoma have gone
through revolutions from the transnasal to
the transcranial, and again to the transnasal
route (1). Adopting the endonasal
transsphenoidal route, either endoscopic or
microscopic, the nasal pathway is manipu-
lated to reach the tumor by housing the in-

struments during the tumor removal and/or
developing local flaps or grafts to repair the
skull base defect, etc. (2). Hence, sinonasal
complications of these approaches have
been the subject of an investigation by sev-
eral authors (3,4). The same is true for the
actual weight of this complication on the
patient's sinonasal-related quality of life
(QOL) (4-6).  However, the objective eval-
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uation of the nasal pathway after endoscop-
ic endonasal transsphenoidal approach
(EETSA) seems to be the focus of only a
few studies.

Acoustic rhinometry and rhinomanometry
are the two commonly used tests for the
evaluation of the nasal pathway (7-10).
Rhinomanometry, as a dynamic method, is
a way to assess the nasal patency. It is
based on the simultaneous recording of the
nasal airflow and pressure difference be-
tween the anterior and the posterior sec-
tions of the nasal cavity (7,8). The pathway
resistance is then calculated from their val-
ues.  Acoustic rhinometry, as a tool to
evaluate the nasal pathway geometry, is
designed to measure nasal volume, minimal
cross-sectional areas (MCAs), and their dis-
tances from the nostrils (9,10). It is based
on the reflected sound waves emitted from
a spark as a source.

To evaluate the impact of any subjective
change on the patients’ sinonasal-related
QOL, the 22-Item Sino-nasal Outcome Test
(SNOT-22) questionnaire can be used,
which is considered a useful, reliable, valid,
and responsive instrument by several au-
thors (11).

This study was designed to evaluate the
patients undergoing EETSA for pituitary
adenoma using rhinomanometry and acous-
tic rhinometry to assess the objective
changes in the nasal pathway along with
the SNOT-22 questionnaire for the evalua-
tion of the subjective changes in the si-
nonasal-related QOL.

Methods
Study Population
In this prospective study, 43 eligible pa-

tients with pituitary adenoma who were
candidates for EETSA in a tertiary care
center from March 2012 to October 2013
were enrolled. Cases with the severe septal
deviation (deviation touching the lateral
nasal wall) or para-nasal sinus problems
requiring additional surgery were not
included. The Ethics Committee of the
ENT and Head and Neck Research Center
approved the study, and all procedures

were in accordance with Helsinki Declara-
tion. Written informed consent was
obtained from the patients. The related pre-
operative evaluation included nasal endos-
copy, acoustic the rhinometry, and rhino-
manometry. All the patients were also
asked to complete the SNOT-22 question-
naire as a subjective test. The re-
evaluations were performed using the same
tests at one and three months postoperative-
ly.

Objective and Subjective Measurements
An acoustic rhinometer (A1, GM compa-

ny instruments, UK) was used to evaluate
the first and second MCAs (MCA1 and
MCA2, cm2) along with their distance from
the nasal orifices (d1 and d2, cm) to find
out any shifting of MCAs. The measured
volume (cm3) corresponds to the first 5 cm
of the nasal cavity (0-5 cm from the nasal
entrance). The results were presented as the
average of the right and left nasal cavities
for each parameter.

A rhinomanometer (NR6, GM company
instruments, UK) was used to evaluate the
nasal airflow (at the pressure of 150 Pascal)
and total airway resistance to airflow
(Pa/cm3/s). Also, the average of the right
and left nasal cavities’ airflow was consid-
ered for comparison. All the measurements
were performed according to the regula-
tions of the standardization committee on
objective assessment of the nasal airway,
International Rhinology Society (IRS), and
European Rhinology Society (ERS) (7).
Both tests were used before and after the
use of decongestant drops (phenylephrine
0.5%, 10 minutes before the test). The si-
nonasal-related QOL was measured by the
standardized Persian version of the self-
reported SNOT-22 questionnaire (12). It
has 22 items, and each item is scored from
0 to 5. The sum of the scores (0-110) was
calculated and used for the comparison.
Higher scores indicated a worse situation.

Surgical Technique
The pure EETSA was adopted. The infe-

rior turbinates were out-fractured bilateral-
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ly. The middle turbinate was partially
resected when the pathway was too narrow,
or there was a concha bullosa. A binostril
approach was adopted through either a sep-
tal mucosal incision 2 mm anterior to the
rostro-vomerian junction or transosteal with
wide removal of the face of the sphenoid
sinus. As the removal of the sphenoid ros-
trum commonly provides a considerable
space for the binostril approach, posterior
septectomy was carried out after this step to
be able to tailor the septectomy and allevi-
ate the need for a larger septal resection.
The other steps of the approach have been
already described (13). The four-handed
binostril approach was adopted by a team
including a neurosurgeon and a rhinologist.
The first author as the otolaryngologist of
the surgical team performed the entire na-
sal, sphenoidal, and reconstruction phases
of the operations.

Statistical Analysis
Data is presented as mean ± SD for quan-

titative variables. Paired-sample t-test or
Wilcoxon test (if the variable presented as
non-parametric pattern) was used to com-
pare postoperative data of rhinomanometry,
acoustic rhinometry, and the SNOT-22 with
the corresponding preoperative data. The
Pearson or Spearman (if required) correla-
tion test was used to analyze the correlation
between quantitative values. P-values less
than 0.05 were considered statistically sig-
nificant. All statistical analyzes were per-
formed using SPSS (version 22.0, IBM
Corp., Armonk, NY, USA).

Results
All of the 43 patients had pathologically

proven pituitary adenoma. Twenty-four pa-
tients (55.8%) were female, and 19 (44.2%)
were male. The mean age of the patients
was 38.2 ± 14.22 years (ranging from 18 to
76 years). Nine patients (20.93%) had
microadenoma, and 34 (79.07%) had
macroadenoma. None of them required re-
vision surgery during the study period.
There was no postoperative epistaxis, septal
perforation, cerebrospinal fluid leak, or
bacterial meningitis in these cases.

To evaluate any postoperative change, the
first and second postoperative MCA1,
MCA2, d1, d2, and nasal volume measured
by acoustic rhinometry were compared
against the preoperative data (both in
normal and post-decongested state) that
showed no statistically significant differ-
ences in any of them. Objective parameters
without the use of decongestant drops are
shown in Table 1.

According to the rhinomanometry test, in
the patients who did not receive the decon-
gestant drops, the total nasal airway re-
sistance had a significant increase in the
first month after the surgery (p=0.016), but
the difference was not significant in the 3rd

postoperative month (Table 1). According-
ly, in the same patients, the nasal airflow
showed a significant decrease on the first
postoperative evaluation (p=0.031), but
there was no significant difference com-
pared to the baseline values on the second
assessment (Table 1).

However, in the patients who received a
vasoconstrictor, there were no significant

Table 1. Mean ± SD of the objective parameters assessed by acoustic rhinometry and rhinomanometry without the use of
decongestant drops

Variable Pre-op
(N=43)

First-month post-op
(N=36)

Third-month post-op
(N=24)

Nasal airflow 285.65 ± 96.751 219.27±120.007 * 295.06 ± 120.709
Total resistance 0.31 ± 0.153 0.46 ± 0.309 * 0.29 ± 0.128
Volume 9.21 ± 2.898 9.02 ± 3.352 9.22 ± 3.059
MCA1 0.91 ± 0.233 0.89 ± 0.206 0.92 ± 0.185
MCA2 1.04 ± 0.574 0.86 ± 0.500 0.79 ± 0.186
d1 0.74 ± 0.433 0.76 ± 0.482 0.64 ± 0.395
d2 2.34 ± 0.587 2.41 ± 0.639 2.32 ± 0.556

Pre-op: preoperative, Post-op: postoperative, N: number, MCA1: first minimal cross-sectional area, MCA2: second minimal cross-
sectional area, d1: distance between MCA1 and nostril, d2: distance between MCA2 and nostril
* Significant difference from preoperative data
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changes in any of the above-mentioned
parameters of acoustic rhinometry and rhi-
nomanometry when comparing the data of
each postoperative assessment with the
preoperative data.

Although not statistically significant, the
SNOT-22 score increased in the first month
after the surgery (25.47±15.297 vs.
18.79±14.715, p=0.140) but then decreased
below the preoperative score in the 3rd

postoperative month (15.08±13.500 vs.
18.79±14.715, p=0.211).

Without decongestant drops, the SNOT-
22 score in the 1st month after the surgery
had a significant inverse correlation with
MCA2 in the same time (r=-0.477,
p=0.012), and a significant direct
correlation with total airway resistance on
the preoperative evaluation (r=+0.443,
p=0.011). However, there was no signifi-
cant correlation between objective and sub-
jective parameters in the post-decongestion
state.

Discussion
In this study, the results showed no

significant changes in acoustic rhinoma-
nometry routine parameters (MCA1,
MCA2, d1, d2, and volume) and SNOT-22
after the surgery.

The lack of significant deterioration in
acoustic rhinomanometry parameters may
be due to the fact that MCA1 which is re-
lated to the nasal valve area does not
change using the approach. Also out-
fracturing of the inferior turbinates during
the surgery increases the space which can
somehow encompass the mucosal swelling
at the area that correlates with the MCA2.
However, in a recent study on patients who
underwent endoscopic transsphenoidal sur-
gery for a variety of skull base pathologies
by acoustic rhinometry, the cross-sectional
area of the nasal cavity in the anterior and
mid-portion of the middle turbinate showed
a significant increase after the surgery (14).
But, these areas are not compatible with
standard MCA1 and MCA2.  In the same
study, the postoperative SNOT-22 changes
did not show a strong correlation with

changes in acoustic rhinometry values (14).
However, the MCA has been shown to be
the best parameter for predicting patient
satisfaction (after septoplasty) (15). Our
results also showed a strong negative corre-
lation between SNOT-22 and MCA2 (in the
non-decongestant state) in the first postop-
erative month indicating that the smaller
the MCA2, the worse the patient’s sinona-
sal-related QOL.

Our results showed that the sinonasal-
related QOL did not significantly change
even on the early postoperative evaluation
(first month postoperative). Although some
studies showed deterioration of SNOT-22
score in the early postoperative period after
endoscopic skull base surgery, their pa-
tients were heterogeneous according to the
pathology and the extent of the approach
(6,16,17). But it should be kept in mind that
the SNOT-22 has not yet been standardized
for use in this type of surgery and the im-
proved postoperative psychological status
of the patients may affect the total score
and conceal the mild early postoperative
deterioration of sinonasal symptoms (5,11).

In contrary, in the rhinomanometry test,
the total resistance of the nasal pathway
and the nasal airflow (without the use of
decongestant drops) showed significant de-
terioration in the first postoperative month
that returned to the baseline in the third
postoperative month. Minimal edema of the
nasal mucosa after the surgery can be the
reason for this deterioration of patency in
the early postoperative period as the chang-
es were not significant with the use of the
decongestant. It shows that total airway re-
sistance and nasal airflow parameters of the
rhinomanometry test are very sensitive to
minimal edema of the nasal pathway as
they evaluate a more generalized area of
the nasal cavity (compared to acoustic rhi-
nometry parameters). However, in a study
by Frank et al. (18), 40 patients were ana-
lyzed using the rhinomanometry test before
and one and three months after EETSA. As
this test was a part of a larger study, the
results of the test were not mentioned in
detail. However, they did not find any dete-
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rioration in the nasal functionality in rhi-
nomanometry (18).

In this study, the preoperative total airway
resistance showed a strong positive correla-
tion with the SNOT-22 in the first postop-
erative month. As the patients with severe
septal deviation and paranasal sinus disease
were excluded from the study, this correla-
tion may suggest that the patients with sub-
tle rhinitis (e.g. allergic rhinitis) would en-
counter more deterioration of the sinonasal-
related QOL after the surgery. The same
finding has been demonstrated in patients
who have undergone septoplasty (19).

In the present study, acoustic rhinometry
could not show any alterations after
EETSA. However, since only the values for
the anterior 5 cm of the nasal cavity were
assessed by acoustic rhinometry, major
anatomical alterations in more posterior
parts of the nasal cavity induced by the sur-
gery could not be revealed by this test. As
the data regarding objective tests in EETSA
is scant, other studies may be required to
better address the issue.

Conclusion
The endoscopic endonasal transsphe-

noidal approach for pituitary adenoma,
when handled by a team including a neuro-
surgeon and an otolaryngologist, does not
significantly change the nasal function, ge-
ometry, and sinonasal-related QOL.
However, a transient objective decrease in
the patency of the nasal pathway can be
detected by rhinomanometry on an early
postoperative evaluation that returns to
baseline in the third 3rd postoperative
month making the rhinomanometry the
most sensitive test for alteration in nasal
function after the surgery which has a good
correlation with the SNOT-22 as a
sinonasal QOL questionnaire.
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