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The endoscopic approach for pituitary tumors is a 
recent innovation, and there are now several re-
ports of patients in whom the endoscopic trans-

nasal transsphenoidal route was used, with claims of 
benefits for the surgeon and patient.2,13,17 Apart from the 
improved visualization provided by both a wider field of 
view and focused illumination, the endoscopic approach 
is also claimed to be associated with fewer nasal compli-
cations.2,6,19

Outcome measures following transsphenoidal sur-
gery have traditionally included the following: assess-
ment of the reversal of visual field deficits, extent of MR 
imaging–documented tumor resection, and the remission 
rates for functioning adenomas. These measures focus 

primarily on the clinician’s perspective of the patient’s ill-
ness but may not take into account the patient’s concerns 
with his or her own health. Patient-based questionnaires 
are increasingly being validated for use as outcome mea-
sures, providing individualized evaluation of the success 
of the given therapy.1,11

The GNPI is a patient-oriented, general nasal symp-
tom questionnaire that has been validated in large num-
bers of patients with rhinological concerns.7 It represents 
a comprehensive 45-item questionnaire, encompassing a 
vast array of nasal complaints perceived as important by 
patients (Table 1). It is a sensitive tool in assessing pre- 
and postoperative nasal symptoms following any nasal 
intervention.3 In this study, we administered the GNPI to 
patients undergoing endoscopic transsphenoidal pituitary 
surgery, and we report on the temporal changes in patient-
perceived rhinological symptoms.
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Methods. The GNPI was administered to 88 consecutive patients undergoing endoscopic transsphenoidal sur-
gery at 3 time points (presurgery, 3–6 months postsurgery, and at final follow-up). The total GNPI score and the 
scores for the individual GNPI questions were calculated and differences between groups were assessed once before 
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Results. Of a maximum possible score of 135, the mean GNPI score at 3–6 months postsurgery was only 12.9 
± 12 and was not significantly different from the preoperative score (10.4 ± 13) or final follow-up score (10.3 ± 10). 
Patients with functioning tumors had higher GNPI scores than those with nonfunctioning tumors for each of these 
time points (p < 0.05). Individually, a mild increase in symptom severity was seen for symptoms attributable to the 
nasal trauma of surgery, with partial recovery (nasal sores and bleeding) or complete recovery (nasal blockage, pain-
ful sinuses, and unpleasant nasal smell) by final follow-up (p < 0.05). Progressive improvements in symptom severity 
were seen for symptoms more attributable to tumor mass preoperatively (for example, headaches and painkiller use [p 
< 0.05]). In total, by final follow-up 8 patients (9%) required further treatment or advice for ongoing nasal symptoms.

Conclusions. Endoscopic transsphenoidal surgery is a well-tolerated minimally invasive procedure for pituitary 
fossa lesions. Overall patient-assessed nasal symptoms do not change, but some individual symptoms may show a 
mild worsening or overall improvement. (DOI: 10.3171/2011.1.FOCUS10319)
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Inventory.
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TABLE 1: Percentages of patients selecting each severity GNPI grade for symptoms at 3 time points* 

Symptom

Percentage of Patients Selecting Grade

p 
Value†

Preop 3–6 Mos Postop 6–24 Mos Postop
0 1 2 3 0 1 2 3 0 1 2 3

1 I have sores inside my nose 99 1 0 0 84 9 7 0 90 10 0 0 0.001
2 I get headaches 53 7 15 25 69 11 13 7 75 5 14 6 0.002
3 I take too many painkillers 86 2 4 8 92 7 1 0 94 5 1 0 0.01
4 There is an unpleasant smell in my nose 96 3 1 0 78 6 11 5 90 5 4 1 0.01
5 My nose bleeds 97 1 2 0 83 9 4 4 84 12 4 0 0.02
6 My sinuses are painful 86 12 1 1 87 2 10 1 90 6 2 2 0.02
7 My nose is blocked 77 10 9 4 60 15 15 10 73 15 12 0 0.03
8 I feel dripping at the back of my nose 98 2 0 0 89 8 3 0 95 4 0 1 0.07
9 I have an unpleasant taste in my mouth 96 2 1 1 82 8 9 1 91 5 3 1 0.08

10 I have feelings of nausea 90 2 5 3 84 9 7 0 89 7 4 0 0.11
11 My mouth is dry 86 7 6 1 71 10 9 10 74 11 14 1 0.12
12 My nose feels uncomfortable 94 5 0 1 85 9 6 0 89 9 2 0 0.17
13 My taste is affected 96 1 2 1 84 5 8 3 94 3 2 1 0.22
14 My work is affected 83 1 2 14 84 4 6 6 85 3 6 6 0.27
15 My voice changes 93 2 4 1 87 11 1 1 87 11 1 1 0.28
16 My jaws are sore 96 1 1 2 93 6 1 0 95 5 0 0 0.28
17 I feel tired 45 18 15 22 38 23 23 16 41 26 23 10 0.30
18 I have sore ears 93 4 1 2 93 2 5 0 90 5 5 0 0.33
19 My nose makes unusual noises 98 1 1 0 91 6 3 0 93 5 2 0 0.42
20 My sleep is disturbed 71 11 9 9 72 8 16 4 74 10 12 4 0.47
21 My nose is painful to touch 97 1 2 0 90 6 3 1 91 6 3 0 0.48
22 My sense of smell is affected 90 5 3 2 78 12 8 2 82 10 7 1 0.50
23 I have a choking feeling 96 0 1 3 94 4 1 1 93 4 2 1 0.51
24 My nose looks out of shape 92 2 2 4 88 8 3 1 88 9 2 1 0.52
25 I have sneezing attacks 88 6 6 0 82 13 4 1 82 11 7 0 0.52
26 I have pains in my face 93 3 2 2 88 3 8 1 85 5 7 3 0.60
27 I have to breathe through my mouth 91 2 5 2 82 6 8 4 88 5 6 1 0.63
28 I suffer from hayfever 86 13 0 1 89 11 0 0 87 12 1 0 0.65
29 I have difficulty breathing 96 2 1 1 91 4 2 3 91 3 5 1 0.65
30 I have difficulty talking or eating 98 0 1 1 97 2 1 0 98 1 1 0 0.69
31 I have sore, watering eyes 83 11 4 2 80 12 8 0 80 11 8 1 0.70
32 I feel moody, depressed, or irritable 61 17 13 9 57 19 17 7 58 25 12 5 0.76
33 My nose feels itchy 91 7 2 0 85 9 6 0 88 8 4 0 0.77
34 I am constantly sniffing 87 6 6 1 83 11 5 1 84 11 5 0 0.80
35 My hearing is affected 94 2 4 0 94 4 2 0 93 4 2 1 0.84
36 I speak through my nose 92 7 1 0 89 9 1 1 93 6 1 0 0.86
37 I have a sore throat 89 7 4 0 90 5 5 0 93 4 2 1 0.86
38 My gums bleed 89 10 1 0 86 10 4 0 86 10 4 0 0.86
39 I feel dizzy 81 10 7 2 80 14 3 3 80 14 5 1 0.88
40 I suffer from a cough 89 9 0 2 89 7 3 1 90 8 1 1 0.90
41 People ask me if I have a cold 91 4 3 2 86 7 6 1 90 5 4 1 0.90
42 My nose runs 90 6 4 0 89 4 7 0 91 4 5 0 0.93
43 I snore 48 27 17 8 48 32 12 8 51 30 12 7 0.97
44 I have bad breath 94 2 2 2 90 5 3 2 93 4 2 1 0.97
45 I get toothache 89 6 2 3 90 6 2 2 92 4 2 2 0.99

* Grades are defined as the following: 0 = no symptom; 1 = mild symptom; 2 = moderate symptom; 3 = severe symptom.
† Pearson chi-square test.
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Methods
One hundred consecutive patients undergoing endo-

scopic transsphenoidal pituitary surgery were asked to par-
ticipate after informed consent. For each patient, the clini-
cal presentation, endocrine profile, visual field changes, 
MR imaging findings, operative details, complications, and 
tumor pathology were noted. Any history of nasal trauma 
or intervention was recorded.

Operative Technique
The endoscopic transnasal transsphenoidal approach 

we used has been described in detail.15 Specifically, na-
sal preparation was performed with topical application of 
preoperative decongestants (cophenylcaine, Aurum Ltd.) 
into both nostrils. No antiseptic wash or injection of va-
soconstrictors was used. A single-nostril approach is gen-
erally preferred with the side of access chosen following 
visual identification of the more capacious nasal passage 
or by the laterality of the lesion. The middle turbinate is 
gently deflected laterally to allow access. Turbinectomy 
(partial or total) is not undertaken. The posterior nasal 
mucosa overlying the anterior sphenoid wall and vomer 
is cauterized before opening the sphenoid sinus. The 
sphenoid sinus mucosa is usually retracted laterally using 
cotton patties. In the event of CSF leakage, a graded op-
erative repair was undertaken using combinations of he-
mostatic gelatin sponge (Spongistan, Ethicon), dural sub-
stitute (Durafoam, Codman), periumbilical fat graft, and 
a dural sealant (Duraseal, Confluent Surgical).18 Vascu-
larized mucosal flaps are not used as part of our repair.18 
Patients undergoing extended transsphenoidal procedures 
were not included in this study.

Closure following tumor removal involves inspec-
tion of both nasal cavities to identify significant mucosal 
bleeding points that are controlled with diathermy. The 
deflected middle turbinate is medialized. Nasal packing 
is not routinely employed postoperatively, and the topi-
cal application of a nasal decongestant (xylometazoline 
0.1% spray, Novartis) is prescribed for 7 days only. Post-
operatively patients do not receive any other routine nasal 
treatment such as irrigation or debridement unless one is 
clinically deemed necessary.

Nasal Symptoms
The patients were asked to complete the GNPI ques-

tionnaire to assess nasal symptoms at 3 time points: pre-
operatively, 3–6 months postoperatively, and at final neu-
rosurgical follow-up (Table 1). For each of the 45 items of 
the GNPI questionnaire the patient had to choose among 
4 numerical answers (0 = not present, 1 = mild, 2 = mod-
erate, and 3 = severe) (Table 1). Total scores (0–135) were 
graded per patient and per item, allowing assessment of 
global as well as specific changes in nasal symptoms over 
time.

Statistical Analysis
All data were entered and analyzed using the SPSS 

statistical package (Statistical Programs for the Social 
Sciences). Differences between groups were assessed us-
ing an ANOVA and post hoc Bonferroni tests for para-

metric data and using the chi-square tests for nonpara-
metric data.

Results
Demographic and Pathological Data

Of the 100 patients approached to participate in the 
study, 88 patients provided complete data, and the data 
obtained in these 88 patients were included in the pres-
ent study. The mean age (± SD) of the patients was 51 ± 
15 years (range 18–77 years), with a male preponderance 
(male/female ratio 1.4:1). The mean follow-up duration 
was 13 ± 4 months (range 6–23 months). Pituitary mac-
roadenomas were present in 74 patients (84%), and the 
remaining tumors were as follows: 8 microadenomas, 5 
cystic lesions (4 craniopharyngiomas and 1 Rathke cleft 
cyst), and 1 clival lesion. Surgery was performed for non-
functioning pituitary adenomas in 54 cases (61%), hor-
mone-secreting adenomas in 25 cases (28% [acromegaly 
in 14, Cushing disease in 5, prolactinoma in 4, and thy-
roid-stimulating hormone–secreting in 1]), and miscella-
neous in 9 (10% [4 craniopharyngioma, 2 Rathke cleft 
cyst, and 4 apoplexy]). None of the patients underwent an 
extended transsphenoidal procedure.

Five patients underwent a redo transsphenoidal pro-
cedure, with the first procedure being a microscopic 
transsphenoidal operation performed by another surgeon 
in all cases. Of these patients, 2 had undergone radio-
therapy following their original procedure. Intraoperative 
CSF leaks were seen in 22 patients (25%), with all leaks 
intraoperatively repaired using a combination of collagen 
sponge, hydrogel sealant, and occasionally periumbilical 
fat grafts when large arachnoid defects were noted.

General Nasal Patient Inventory Scores
Overall, there was no significant change in the total 

GNPI scores at 3–6 months or at final follow-up com-
pared with the preoperative scores (p = 0.3, ANOVA) 
(Fig. 1). Functioning tumors were associated with high-
er GNPI scores than nonfunctioning tumors for each of 
these time points (p < 0.01, ANOVA) (Fig. 2). There was 
no significant difference between different types of func-
tioning tumors. Other factors such as tumor size, intraop-
erative CSF leakage, and the nostril of approach did not 
affect the GNPI score (data not shown).

Fig. 1. Changes in total GNPI scores over time (mean and quartile 
values) (p = 0.3, ANOVA). Final = final follow-up; post = postoperatively.
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When considering the individual symptoms within 
the GNPI, several patterns of symptom progression were 
apparent over the study period. A transient worsening 
and partial reversal to preoperative levels were seen in 
response to questions related to nasal sores (p < 0.01) and 
nasal bleeds (p < 0.05, chi-square test) (Fig. 3C and D). A 
transient worsening and complete reversal to preopera-
tive levels were seen in response to questions related to 
nasal blockage (p < 0.05), unpleasant nasal smells (p < 
0.01), and painful sinuses (p < 0.05, chi-square test) (Fig. 
3E and G). Progressive improvement in symptom severity 
was seen in response to questions related to headaches 

(p < 0.01) and painkiller usage (p < 0.01, chi-square test) 
(Fig. 3A and B).

By the final follow-up, 8 patients (9%) also required 
further clinical review for ongoing nasal symptoms such 
as nasal discharge/crusting (2 cases), blockage (2 cases), 
and intermittent bleeds (4 cases). These patients were 
managed with advice (4 cases), a course of steroid nasal 
sprays (2 cases), and cautery (2 cases).

Discussion
Endoscopic transsphenoidal surgery is increas-

ingly accepted as the first-line approach for sella region 
pathological entities.3–5,8,14 Among the many purported 
advantages of endoscopic transsphenoidal surgery over 
microscopic approaches, one claim is a decrease in na-
sal trauma.12 In endoscopic approaches, the avoidance 
of a rigid nasal speculum can help minimize the trauma 
and distortion of the nasal turbinates and septum. To our 
knowledge, thus far there has not been a quantitative 
study investigating patients’ nasal symptoms following 
endoscopic transsphenoidal surgery. We present our find-
ings after administering the GNPI to assess each patient’s 
perspective of his or her postoperative nasal symptoms.

The GNPI was developed specifically to assess nasal 
symptoms in patients rhinological conditions.7 This com-
prehensive 45-item inventory has been validated against 
the physician-derived 12-item Fairley nasal question-
naire.10 It assesses the “success” of surgery from the pa-
tient’s perspective and has been shown to be more sensi-
tive to change after intervention than other available mea-

Fig. 2. Mean GNPI scores for functioning and nonfunctioning tu-
mors over time. Functioning tumors were associated with a significantly 
higher GNPI score than nonfunctioning tumors at all time points (p < 
0.01, ANOVA).

Fig. 3. Symptoms shown to be significantly changed following endoscopic transsphenoidal surgery. Some symptoms dem-
onstrated a transient worsening followed by partial (C and D) or complete (E–G) resolution (p < 0.05, chi-square test). Other 
symptoms (A and B) showed a progressive improvement (p < 0.05, chi-square test).
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sures.7 Although the GNPI was not specifically devised 
for endoscopic pituitary surgery, given the commonality 
of the surgical approach it seems logical to use it in this 
context also.

Although the GNPI has a maximum total score of 
135, the highest mean score recorded after endoscopic 
transsphenoidal surgery was only 13 (range 0–74) at 
3–6 months postoperatively (Fig. 1). This was also not 
significantly different from the preoperative scores and 
would suggest that endoscopic pituitary surgery is as-
sociated with minimal disturbance to the nasal passages 
in the long run. Functioning adenomas were associated 
with a higher GNPI score than nonfunctioning tumors at 
all time points (Fig. 2). This may in part be attributed to 
the propensity for some functioning tumors, in particular 
growth hormone–secreting tumors, to present with nasal 
and upper-airway symptoms.

When individual nasal symptoms were taken into 
consideration, several patterns of symptom progression 
were apparent over the study period. By 3–6 months post-
operatively, a small rise in some symptoms attributable 
to the nasal trauma of surgery was noted (Fig. 3). These 
symptoms had partially recovered (nasal sores and nasal 
bleeding) or fully recovered (nasal blockage, unpleasant 
nasal smells, and sinus pain) by final follow-up. Endo-
scopic transsphenoidal surgery approaches require some 
coagulation and disruption of the posterior nasal mucosa, 
and, on the one hand, it is likely that the mild rise in symp-
tom severity is attributable to this. On the other hand, 
there was a progressive improvement in other symptoms 
such as headaches and analgesic use (Fig. 3). This may be 
attributable to the mass effect and/or hormonal activity 
of the tumor. However, for the vast majority of symptoms 
assessed in the GNPI, there was no significant change in 
the severity, further confirming the minimal disturbances 
to the nasal passages caused by the endoscopic approach.

Furthermore, only 9% of patients required further 
clinical review and/or minor interventions for ongoing 
problems such as nasal discharge, blockage, or intermit-
tent nasal bleeds. We acknowledge that in the absence of 
routine postoperative rhinological inspections it is impos-
sible to know the true incidence of such nasal compli-
cations. However, our data suggest that the rate of such 
complications appears to be low and intervention is rarely 
required.

Previous studies reporting on nasal symptoms after 
pituitary surgery have been largely qualitative in na-
ture and undertaken by retrospective review of case re-
cords.2,9,16,19 Moreover, the endoscopic approach is also 
claimed to be associated with fewer nasal complications 
compared with microscopic transsphenoidal approach-
es.2,19 Localized nasal complications such as obstruction 
and crusting have been reported in up to 38% of micro-
scopic transsphenoidal surgeries.9,16 Dusick et al.9 provid-
ed the only other quantitative assessment of the success 
of microscopic endonasal transsphenoidal surgery from 
the patients’ perspective. They reported that by 3 months 
after microscopic transsphenoidal surgery, 67%–87% of 
patients had no rhinological complaints and concluded 
that rhinological recovery is rapid and relatively com-
plete following microscopic endonasal transsphenoidal 

surgery. This is in keeping with the findings of the pres-
ent study. It is difficult to compare the studies because of 
methodological differences, notably the use of 2 separate 
questionnaires.

Conclusions
Endoscopic transsphenoidal surgery is well tolerated 

for sella and parasellar lesions. Overall nasal symptoms 
do not change, but some individual symptoms may show 
mild worsening and/or improvement.
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