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Endoscopie Approach for Pituitary Surgery Improves
Rhinologic Outcomes

Scott M. Graham, MD; Tim A. Iseli, MBBS; Lucy H. Karnell, PhD;
John D. Clinger, MD; Patrick W. Hitchon, MD; Jeremy D. W. Greenlee, MD

Objectives: We hypothesized that the endoscopie approach to pituitary surgery improves rhinology-specific quality of
life and has satisfactory tumor outcomes compared with the open approach.

Methods: Cases of pituitary surgery from the Department of Neurosurgery database included an inception cohort of all
patients who had endoscopie procedures and consecutive patients who had open procedures between January 1998 and
February 2008. The Sino-Nasal Outcome Test-22 was mailed.

Results: Since January 1998, 71 endoscopie and 122 open pituitary surgeries had been performed. The mean follow-
up was longer for open procedures (49.3 months) than for endoscopie procedures (18.8 months). Recurrence was more
common after open surgery (28.4%) than after endoscopie surgery (18.2%; p = 0.219). The most common diagnosis was
macroadenoma (77.1 % of endoscopie procedures and 93.4% of open procedures). The mean hospital stay was shorter for
endoscopie procedures (4.1 days) than for open procedures (6.0 days; p < 0.001). Of patients who presented with visual
deterioration, 53.8% with endoscopie surgery and 46.7% with open surgery had improvement. Among patients with nor-
mal preoperative hormonal function, 27.5% of patients in the endoscopy group and 29.4% of patients in the open group
required medication for more than 2 months after surgery. Complications occurred in 33.3% of endoscopie procedures
and 43.4% of open procedures. Cerebrospinal fluid leaks were more common in the endoscopy group (p = 0.035), and
diabetes insipidus lasting more than 30 days was more common in the open group (p - 0.017). The mean Slno-Nasal
Outcome Test-22 score was lower for patients in the endoseopy group (20.4) than for those in the open group (23.2; p =
0.41). Patients in the endoscopy group had a significantly lower rhinology-specific mean score (6.5) than did patients in
the open group (9.2; p = 0.03).

Conclusions: The endoscopie approach to pituitary surgery offers tumor outcomes comparable to those of open surgery,
with no greater incidence of complications and an improved rhinology-specific quality of life.
Key Words: complication, endoscopie surgery, pituitary gland, quality of life.

INTRODUCTION

A sublabial transseptal or septal dislocating
(opeti) transsphetioidal approach has been the stan-
dard of care for pituitary access in neurosurgical
practice since the 1960s.' This technique utilizes the
operating microscope, but requires introduction of a
nasal speculum of sufficient width to allow illumi-
nation and binocular visualization from the anterior
nasal spine to the sella.^ In rhinologic practice, im-
proved optics, light sources, cameras, and modem
endoscopie instruments have since made entirely
endoscopie access to the sphenoid sinuses relative-
ly safe and more commonplace. Despite barriers to
dual surgical team involvement, otolaryngology and
neurosurgery teams have the combined expertise to
resect pituitary lesions via an entirely endoscopie

transnasal approach.^

The open approach to pituitary surgery has pro-
vided proven efficacy of tumor resection, few cos-
metic sequelae, and generally low morbidity. It af-
fords binocular microscopic tumor resection in a
straight line of sight. The primary benefit to the en-
doscopie approach is the reduction of nasal compli-
cations,"* although the use of angled telescopes may
also improve suprasellar tumor resection, albeit with
a 2-dimensional view.̂  Whether the reduction in na-
sal complications with the endoscopie approach re-
sults in improved perceived nasal function after sur-
gery remains in question.

This study was performed to compare the tumor
outcomes and rhinology-specific quality of life of
patients who underwent the endoscopie approach
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TABLE I. PATIENT AND DISEASE CHARACTERISTICS
BY SURGICAL APPROACH IN 193 PATIENTS

TABLE 2. OUTCOMES BY SURGICAL APPROACH

Age (y)
<55
55-64
65-74
75+

Sex
Male
Female

Presenting complaint
Vision
Headache
Other

Pathologic diagnosis*
Macroadenoma
Microadenoma
Other

Secreting tumorj
Yes
No

Endoscopie
Procedure
(n--

No.

39
20

8
4

37
34

29
24
18

54
3

13

7
60

--71)
%

54.9
28.2
11.3
5.6

55.2
47.9

43.9
36.4
25.4

77.1
4.3

18.6

10.4
89.6

*Unavailable for 1 patient with endoscopie
adenoma on magnetic

tSeereting status of 4
known.

resonance imaging).
patient:

Open
Procedure
(n =

No.

68
32
17
5

69
53

61
30
31

114
4
4

21
101

••122)

%

55.7
26.2
13.9
4.1

56.6
43.4

50.0
24.6
25.4

93.4
3.3
3.3

17.2
82.8

P

0.185

0.879

0.224

0.001

0.285

procedure (likely micro-

5 with endoscopie procedures is un-

Endoscopie
Procedure
(n = 71)

Open
Procedure
(n = 122)

for pituitary surgery with those of patients who un-
derwent the open approach in a single tertiary-refer-
ral surgical center.

MATERIALS AND METHODS

Pituitary cases were identified from the Depart-
ment of Neurosurgery database. The transnasal en-
doscopie approach was first used in July 2005. Be-
tween then and February 2008, 71 procedures were
performed. These procedures were compared to 121
consecutive sublabial transseptal "open" pituitary
surgeries performed between January 1998 and Feb-
ruary 2008. Nonpituitary lesions affecting the sella
were included in the analysis because the surgical
approaches are identical and the primary outcome of
this study was quality of life related to the surgical
approach (open versus endoscopie).

We analyzed demographic characteristics, patient
symptoms and signs, vision and endocrine testing,
imaging and imaging reports, pathology reports, op-
erative details, complications, and treatment out-
comes. Tumor recurrence was defined as visible tu-
mor seen on posttreatment magnetic resonance im-
aging (MRI). Routine MRI was ordered on the first
postoperative visit, then at 6 months, and then an-
nually. Residual tumor was not differentiated from

Mean Range Mean Range

Extent of tumor* 2.0 1-4 1.8 1-4 0.063
Operative time (min) 265.8 147-790 207.9 13-553 <O.OOI
Hospital stay (d) 4.1 1-22 6.0 2-55 <0.001
Follow-up (mo) 18.8 4-192 49.3 4-578 0.018

*Extent was scored on scale of 1 to 4, where I = sellar only, 2 = su-
prasellar, 3 = parascllar, and 4 = suprasellar and parasellar.

recurrent tumor. Rhinology-specific quality of life
was measured with the Sino-Nasal Outcome Test
(SNOT)-22, a validated instrument in which a low-
er score represents a better quality of life.^ Ques-
tionnaires were mailed to all patients. The responses
were analyzed by overall score and by the previously
defined subscale constructs for original rhinologic,
ear/facial, psychological, and sleep symptoms with-
in the SNOT-20.^ An expanded rhinologic subscale
was added to include the 2 questions on the SNOT-
22 (concerning nasal obstruction and loss of smell
and/or taste) that were not on the SNOT-20.

The analysis focused on the following general
questions: 1) Did the endoscopie approaeh improve
rhinology-speeifie quality of life as compared with
the open approach? and 2) Did the endoscopie ap-
proaeh provide tumor outcomes comparable to, and
no greater complication rates than, those of the open
approach?

Statistical analysis was performed with SPSS
software, version 14.0. Independent-sample i-tests
and Fisher's exact y} tests were used to determine
significant differences.

RESULTS

Surgical Experience. The majority of patients in
both groups had pituitary tumors (Table 1). In the
endoseopy group, there were 13 non-pituitary tu-
mor cases: Rathke's pouch eyst (6), infeetion (2),
cholesterol granuloma (2), chordoma (2), and cra-
niopharyngioma ( 1 ). In the open group, there were 4
non-pituitary tumor cases: Rathke's pouch cyst (2)
and chordoma (2).

The mean follow-up was 18.8 months for the en-
doseopy group and 49.3 months for the open group
(Table 2). The average total surgery time (from the
patient's entering the room to the patient's leav-
ing the room) was 57.9 minutes longer for the en-
doscopie approach than for the open approach. The
average hospital stay was 1.9 days shorter for the
endoscopie approach (4.1 days) than for the open
approaeh (6 days).
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TABLE 3. RECURRENCE SEEN ON MAGNETIC
RESONANCE IMAGING BY SURGICAL APPROACH

FOR PRIMARY MACROADENOMAS OR
MICROADENOMAS

Endoscopie Open
Procedure Procedure
(n = 44) (n = 102)

TABLE 5. PATIENTS REQUIRING HORMONE
SUPPLEMENTATION FOR MORE THAN 2 MONTHS

AFTER SURGERY BY SURGICAL APPROACH AMONG
PATIENTS WITH NORMAL HORMONE FUNCTION

BEFORE PITUITARY SURGERY

All cases
Recurred
Did not recur

Sellar only (n = 65)
Recurred
Did not recur

Suprasellar (n = 61)
Recurred
Did not recur

Parasellar (n = 12)
Recurred
Did not recur

No.

8
36

0
14

4
19

3
1

Suprasellar + parasellar
(n = 8)

Recurred
Did not recur

1
2

%

18.2
81.8

0
100

17.4
82.6

75.0
25.0

33.3
66.7

No.

29
73

10
41

8
30

7
1

4
1

%

28.4
71.6

19.6
80.4

21.1
78.9

87.5
12.5

80.0
20.0

P

0.219

0.102

1.000

1.000

0.464

Excluded from this analysis are patients who had treatment for re-
current tumor (11 endoscopie, 13 open) or non-pituitary tumor dis-
ease ( 13 endoscopie, 4 open), and patients who had not had follow-up
magnetic resonance imaging (3 endoscopie, 3 open).

Tumor Outcomes. Among patients with primary
(nonrecurrent) pituitary tumors, 18.2% with endo-
scopie procedures and 28.4% with open procedures
had recurrence seen on MRI in the follow-up period
(Table 3). Excluded from this analysis are patients
who were having treatment for recurrent tumor (11
endoscopie, 13 open), patients with non-pituitary
tumor disease ( 13 endoscopie, 4 open), and patients
who had not undergone follow-up MRI (3 endo-
scopie, 3 open).

Of patients with preoperative visual impairment,
100% of those patients in the endoscopy group and
98.4% of those in the open group had postopera-
tive improvement (Table 4). Six patients in the en-
doscopy group were missing visual acuity data, but
were all noted to have "stable vision." The single
patient with postoperative visual decline presented

TABLE 4. CHANGE FROM PREOPERATIVE TO
POSTOPERATIVE VISION BY SURGICAL APPROACH

Postoperative Vision

Unchanged or normal
Better
Worse

p = 0.521.

Endoscopie
Procedure
(n = 65)

No. %

35 53.8
30 46.2
0 0

Open
Procedure
(n = 122)

No. %

57 46.7
64 52.5

1 0.8

Hormone
Replacement

Required
Not required

p = 0.847.

Endoscopie
Procedure
(n = 51)

No. %

14 27.5
37 72.5

Open
Procedure
(n = 85)

No. %

25 29.4
60 70.6

with a progressive bitemporal hemianopia and af-
ter the procedure developed palsy of cranial nerve
III, which had completely resolved 3 months after
surgery. His visual acuity had returned to baseline
at that time.

Among patients with normal preoperative hor-
monal function, hormone replacement l'or more than
2 months after surgery was required in 27.5% in the
endoscopie group and 29.4% in the open group (Ta-
ble 5). Preoperative hormone information was miss-
ing for 4 endoscopie cases.

Complications. Complications were noted in
33.3% of endoscopie procedures and 43.4% of open
procedures. Inadequate information was available
for 5 of the patients in the endoscopie group, al-
though none of the 5 had a prolonged hospital stay,
returned to the operating room, or were noted to
have any complaints at the first postoperative visit.

One patient (0.8%) in the open group died with-
in 48 hours of surgery of hypothalamic infarction.
Three additional patients (2.5%) in the open group
awoke with new hemiplegia; 2 of them made a near-
complete recovery. The I patient with residual defi-
cit had known preoperative occlusion of I internal
carotid artery and had a stroke that was attributed
to intraoperative hypotension. He subsequently re-
quired nursing home placement. No patients in the
endoscopie group died within 30 days of surgery or
had a stroke. One patient in each group had an in-
traoperative acute myocardial infarction, and both
were managed successfully with medication.

Postoperative cerebrospinal fluid (CSF) leaks
were more common in the endoscopy group (p =
0.035). Seven patients (10.6%) in the endoscopy
group were noted to have CSF leaks — significant-
ly more than the 3 (2.5%) in the open group (Table
6). In the endoseopy group, 3 CSF leaks occurred
in primary macroadenoma eases, 3 in revision mac-
roadenoma cases, and 1 after resection of a chor-
doma. In the open group, 1 CSF leak occurred in a
revision and 2 leaks occurred in primary macroad-



Graham et al. Endoscopie Pituitary Surgery 633

TABLE 6. SELECTED COMPLICATIONS BY
SURGICAL APPROACH

Endoscopie
Procedure
(n = 66)

Open
Procedure
(n = 122}

Complication

Bleeding*
Yes
No .

Cerebrospinal fluid
Yes
No

Diabetes insipidus
Temporary

(<30 days)
>30 days
No
*Requirlng packing

No.

1

65
leak

7
59

10

0
56

. transfusion,

%

1.5
98.5

10.6
89.4

15.2

0.0
84.8

or return

No.

4
118

3
119

28

10
84

%

3.3
96.7

2.5
97.5

23.0

8.2
68.9

to operating room

P

0.659

0.035

0.017

enoma cases. Of the 7 postoperative leaks in the
endoscopie group, 3 required early surgical repair
(all successful), 3 stopped spontaneously within 48
hours with bed rest and laxatives, and 1 stopped af-
ter a lumbar drain for 5 days. All 4 leaks in the open
group required surgical repair (all successful). No
patient in either group developed meningitis in the
follow-up period.

Diabetes insipidus persisting beyond 30 days was
more common in the open group (p = 0.017). One
patient in each ofthe endoscopy and open groups re-
quired reoperation for sphenoid neo-ostial stenosis
(both cases symptomatic with headaches) at 9 and
13 months after operation, respectively. Both pa-
tients had resolution of headaches after surgery.

Quality of Life. The SNOT-22 surveys were re-
turned by 42 patients (59%) in the endoscopy group
and 65 patients (53%) in the open group. Of these
107 patients, 106 had completed at least 75% ofthe
22 items. The mean SNOT-22 scores were lower in
the endoscopy group (20.4) than in the open group
(23.2), but the difference was not statistically sig-
nificant (p = 0.41). The patients in the endoscopy
group had a significantly lower expanded rhinology-
specific mean score (6.5) than did those in the open
group (9.2; p = 0.03). Similar scores were noted in
the two groups on the ear/facial, sleep, and psycho-
logical subscales (Table 7).

DISCUSSION

Endoscopie pituitary surgery is increasingly be-
ing used as an alternative to the open (sublabial,
transseptal, or septal-dislocating) transsphenoidal
techniques.* Advocates argue that tumor resection
with the endoscope may be superior to that with the
microscope because of the improved magnification

TABLE 7. SNOT-22 SUMMARY AND SUBSET SCORES
(MEAN ± SD) BY SURGICAL APPROACH FOR PATIENTS
WHO COMPLETED AT LEAST 75% OF SURVEY ITEMS

Endoscopie Open
Procedure Procedure
(n = 42) (n = 64) p

Total 22-item score
Original rhinology*

Expanded rhinologyt
Ear/facialt
Sleep§
Psychological?

20.4 ± 17.0
4.5 ±4.3
6.5 ± 5.3
2.1 ±3.1
4.0 ±3.7
5.4 ±6.1

23.2 ± 16.8
6.3 ± 5.0
9.2 ±6.6
2.3 ±3.6
4.0 ±3.8
5.4 ±6.1

0.408
0.059
0.025
0.782
0.984
0.979

SNOT-22 - Sino-Nasal Outcome Test-22.
*Need to blow nose, sneezing, runny nose, postna.sal discharge, and
thick nasal discharge.

fAs above, with nasal obstruction and loss of smell and/or taste.
ÍEar fullness, dizziness, ear pain, and facial pain and/or pressure.
^Difficulty falling asleep, waking up at night, and lack of a good
night's sleep.

JFatigue, reduced productivity, reduced concentration, frustration/
restlessness/irritability, sadness, and embarrassment.

and illumination and the angled view that telescopes
provide.^ Although statistical significance was not
reached, this series demonstrated a trend toward bet-
ter tumor outcomes with the endoscopie technique,
in support of this assertion. More convincingly, the
endoscopie endonasal technique was found to im-
prove rhinologic outcomes compared to the trans-
septal, open approach. This improvement is likely
due to avoiding the need for a nasal speculum, with
its potential for mucosal violation and septal perfo-
ration, of sufficient breadth to afford lighting and
binocular visualization of the pituitary fossa by a
straight line-of-site microscope.

Morley and Sharp^ found the SNOT-22 to be the
best currently used tool for measuring rhinologic
quality of life. It produces a score from 0 to 110,
with lower scores indicating fewer symptoms. The
mean SNOT-22 scores in this series were better af-
ter endoscopie pituitary surgery (20.4) than after
open pituitary surgery (23.2), although this differ-
ence did not reach statistical significance (p = 0.41 ).
The overall rhinologic quality of life after either ap-
proach to the pituitary gland seems acceptable when
compared with the SNOT-22 scores of a group of
3,128 patients with chronic rhinosinusitis in the
United Kingdom, who had an average score of 42.0
(SD,2O.3).'O

In this cohort, the rhinology-specific quality of
life after endoscopie pituitary surgery (subscale
score, 6.5) was superior to that after the open ap-
proach (9.2; p = 0.03). One limitation to most quali-
ty-of-life instruments is that they have limited sensi-
tivity for change in isolated symptoms. Consequent-
ly, Browne et aF validated a number of subscales
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within the SNOT-20. The SNOT-22 added 2 ques-
tions regarding nasal obstruction and loss of smell
and/or taste. The rhinologic subscale asks about the
need to blow the nose, sneezing, runny nose, post-
nasal discharge, and thick nasal discharge. Interrup-
tion of nasal function by trauma from a nasal specu-
lum should be expected to cause nasal obstruction
and loss of smell and taste. Hence, the observed
improvement in this expanded rhinology-specific
quality-of-life scale is likely to be of clinical sig-
nificance.

There are a number of endoscopie approaches to
the sphenoid sinus as described by Sethi and Pillay.2
At our institution, the paraseptal, posterior septecto-
my, bilateral sphenoidotomy approach described by
Senior et al^ is preferred. This approach, unlike oth-
ers, preserves the middle turbinâtes and thereby pro-
tects structures lateral to the middle turbinâtes from
trauma. However, a small subset of patients in this
series did require partial middle turbinectomy for
access. It is likely that such mucosal preservation
and minimal disruption to nasal structures results in
improved rhinologic outcomes compared with the
open approach.

The mortality and stroke rates were within rec-
ognized ranges in both the endoscopie (0% death
and stroke) and open (0.8% death and 2.5% stroke)
groups. Tumor recurrence was less common in the
endoscopie group (18.2%) than in the open group
(28.4%). It is likely that more recurrences are found
in series with longer follow-up periods. In our study
there was a significant difference in the duration of
follow-up between the open and endoscopie groups
(open group, 49.3 months; endoscopie group, 18.8
months). Our recurrenee rates are comparable with
the 18% recurrence rate reported by Uren et aP
for 23 macroadenomas followed for a mean of 31
months. However, our rates are somewhat higher
than the 10% recurrence rate reported by Kabil et
al" for 300 cases treated endoseopically and fol-
lowed for a mean of 38 months. Our results may be
explained by the higher percentage in this series of
extrasellar and nonpituitary tumors, which would be
expected to have higher rates of residual tumor.

There was a higher incidence of postoperative
CSF leak in the endoscopy group (10.6%) than in

the open group (2.5%). Senior et al̂  noted that CSF
leaks are more likely in revision situations and with
nonpituitary tumors, and these cases accounted for
more than half of the endoscopie CSF leaks. Further-
more, similar numbers of leaks in each group were of
sufficient volume to require operative repair. Over-
all, the endoscopie leak incidence is similar to that
reported by Senior et al̂  (10.3% of 193 cases), who
only reported leaks that required operative interven-
tion or a lumbar drain. The repair of intraoperative
CSF leaks has evolved at our institution with various
combinations of fat graft, durai substitute (Duragen,
Integra, Plainsboro, New Jersey), and tissue glue.
These refinements have been implemented since the
data for this report were gathered, and our ongoing
audit has shown a declining incidence of CSF leaks.

There were more cases of diabetes insipidus last-
ing more than 30 days in the open group (8.2%) than
in the endoscopy group (0%). It is possible that a
better postoperative hormonal outcome is due to
the improved intrasellar visualization that the en-
doscope provides with its proximity to the surgical
field and its potential for angled views. This may
translate into inereased preservation of normal pi-
tuitary tissue.

One limitation of this study is that the SNOT-
22 was administered 1 time, at variable follow-ups
from the surgery. The instrument only reflects qual-
ity of life over the 2 weeks before administration
and may not detect intermittent sinus infections that
completely resolve between infections. Further-
more, the longer follow-up in the open group re-
flects the evolving institutional trend toward using
the endoscopie approach. Nevertheless, it is likely
that rhinologic symptoms would be worse in the ear-
lier postoperative period, and therefore this potential
bias should favor the open group.

CONCLUSIONS

The endoscopie endonasal transsphenoidal ap-
proach to sellar and parasellar disease offers im-
proved nasal quality of life compared to open tech-
niques. Additionally, outcomes such as visual and
hormonal function, tumor resection, and complica-
tion rates are at least as good with the endoscopie
technique as with open approaches.
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