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Recent Surgical Options of Pituitary Adenoma :

Endoscopic Versus Microscopic Surgery
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stead” and Hirsch® introduced the transsphenoidal

Introduction approach(TSA) to pituitary lesions in the early 1900s.

Cushing‘” perfected and popularized the sublabial trans-

Victor Horsley') is credited with the first successful septal approach shortly thereafter, making modifications
transcranial approach for a pituitary tumor in 1889. Hal- that reduced morbidity. In the 1960s, Hardy” introduced
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the operating microscope for visualization during TSA.
Since that time, most skull base surgeons have been
trained and are comfortable with this approach aided by
the operating microscope.

The emergence of endoscopic endonasal approach
(EEA) over the past decade represents the latest devel-
opment in surgery of the sella. The application of endos-
copy to pituitary surgery is based on multiple theoretical
advantages including improved visualization, preserva-
tion of sino-nasal function, reduced length of hospital
stay(LOS), increased patient comfort, and reduced com-
plications. The visualization afforded by straight and an-
gled endoscopes may enhance the identification of criti-
cal neurovascular and arachnoid violation and thus de-
crease the rate of complications. Jankowski et al®. were
the first to use endonasal endoscopy for the removal of
pituitary adenomas. Subsequently, the technique has
been perfected and popularized by Jho and Carrau”. In
TSA, postoperative nasal packing often leads to discom-
fort, nasal cavity or septal injury, and sinusitis, all of
which are avoided with most EEA. However, EEA re-
quires the surgeon to trade the binocular, handless micro-
scope for the monocular, more technically challenging
endoscope, a technology with which most neurosurgeons
are not as familiar.

Although recent reports suggest better results are pos-
sible with EEA as compared with TSA*", the increas-
ing popularity of EEA supports the need for more out-
come data to confirm the role of this technique in pituitary
surgery. Claims of overall superiority of the purely endo-
scopic approach to the microscopic technique remain un-
substantiated. In this study, we report on the surgical results
and outcomes for a consecutive series of patients under-
going EEA for pituitary tumor treatment comparing with
those of TSA.

Materials and Methods

1. Patients data

Retrospective data were collected on patients who
were surgically treated for pituitary adenomas at Ewha
Womans University Mokdong Hospital in south Korea
between September 1993 and August 2009. Age, sex,
presenting symptoms, LOS, surgical approach, patholog-

ical findings, gross total removal(GTR) of tumor, tumor
recurrence, and postoperative complications were noted.
All patients underwent multiple endocrinological study
including cortisol, free thyroxine, thyrotropin(TSH), co-
rticotrophin(ACTH), prolactin(PRL), growth horm-
one(GH), luteinizing hormone(LH), follicle-stimulating
hormone(FSH), insulin-like grown factor(IGF)-1. The
tumor pathological type was determined by a board-cer-
tified pathologist using the appropriate immunostaining.
Achievement of GTR was determined by neuroradiolo-
gists on MR images obtained postoperatively as routine

care.

2. The meaning of GTR

The aim of treatment was to remove the tumor in its
totality without causing hypopituitarism. The criteria for
disease control were tumor total removal in nonfunc-
tioning adenomas and hormonal control in functioning
adenomas. The success of the tumor removal is based
on both MRI findings with contrast obtained at 3 months
after surgery and the surgeon’s intra-operative vision.
The tumor is considered to be totally removed when the
surgeon’s vision and MRI image examination documents
no residual tumor. The resection is considered subtotal
when more than 80% of the lesion has been removed
and partial resection when less than 80% has been re-
movedx)9)1 1-13).

The criteria for acromegaly control used were the cur-
rent internationally accepted criteria for biochemical
“cure” of the disease : the nadir GH level after oral glu-
cose should be less than 1 ug/l, and the IGF-1 should be
age and sex-matcher. The criteria for Cushing’s disease
control used were an early morning cortisol level mea-
surement(<100 nmol/l requiring substitutive therapy)
obtained in the first 48 h after surgery along with sup-
pression to the low-dose dexamethasone(1 mg) over-
night test and normalization of the 24-h urinary free
cortisol(both at 4 and 6 week follow-up). Prolactinomas
were considered under control when serum prolactin af-

ter surgery was <20 ng/m1®”""",

3. Endoscopic transsphenoidal surgical
technique
24 patients underwent 27 EEA procedures using a
0-degree endoscope with a lens diameter of 4mm(Karl
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Storz, Tuttlingen, Germany). The operation takes place
with a patient in a supine position with the head fixed in
a three-pin Mayfield holder. The head of the bed is par-
allel to the floor with the neck neutral and rotated to-
ward the side of the surgeon. The nostrils and nasal cav-
ity were prepared as usual manner. After entering the
nostril, the middle turbinate was immediately visualized
and lateralized, and then the sphenoid ostia was identi-
fied. Suction cautery was used to dissect the posterior
nasal septum and mucosa off of the face of the sphenoid.
A sphenoidotomy was created using high-speed drill,
forceps and punches. Often, the drill was used to open
the anterior sellar floor, especially in cases of intrasellar
tumor. The dura mater was cauterized, and a cruciate in-
cision was made within the dura. Following resection of
the pituitary lesion, a 30 or 45° endoscope was used to
assess the surgical site for residual disease or extrasellar
extension. Routinely abdominal fat was harvested to
prevent CSF leak. Postoperatively, no nasal splints or

packs were placed”.

4. Statistical analysis

Microscopic and endoscopic resection outcomes were
compared using a 1-tailed, equal-variance t-test. Items
were considered statistically significant if the probabili-

ty value was < 0.05. Statistical analyses were computed

using SPSS software.

Results

1. General patient characteristics and
presentations

From September 1993 to August 2009, 72 patients
were admitted in our center for surgical treatment of pi-
tuitary adenomas. During follow-up, 8 patient was
missed. So 64 patients were included in this study, who
were underwent TSA or EEA procedures. Males and fe-
males represented 43.8%(28patients) and 56.2%(36pa-
tients) of these, respectively. The mean age of the stud-
ied population was 43 + l4years old(range 14—77
years). According to the size of the lesion, 60(93.8%)
tumors were classified as macroadenomas(larger than
10mm in diameter, mean size of the lesions : 21.6 £
9.7mm)(Table 1). Headache and visual complaints were
present in 43(67.2%) and 38(59.4%) patients, respec-
tively. In TSA group, gross total removal(GTR) of the
tumor was accomplished in 21(52.5%) of 40 patients ;
GTR of the tumor was achieved in 15(62.5%) of 21 pa-
tients who were assessed after undergoing endoscopic
resection(Fig 1). EEA group showed larger mean size of

tumor, more supra-or parasellar extension, and shorter

Table 1. General characteristics and analysis of 64 pituitary adenomas

Parameter Microscopic group(TSA) Endoscopic group(EES) p value

Total number of patients 40 24

Male 17(42.5%) 11(45.8%) 0.799

Female 23(57.5%) 13(54.2%) 0.800
Age in years(range) 41(14-73) 47(21-77) 0.910
Mean follow-up in months 44.7(16—140) 53.8(16—106) 0.344
Mean size of tumors 1.94+1.5 mm 2.54+1.8 mm 0.027*
Macroadenoma 38(95%) 22(91.7%) 0.080
Microadenoma 2(5%) 2(8.3%%) 0.553
Supra-or parasellar extension 19(47.5%) 18(75%) 0.027*
Cavernous sinus involvement 4(10%) 7(29.2%) 0.049*
Gross total removal 21(52.5%) 15(62.5%) 0.354
Hospital stay(days) 17(7—-48) 10(3-31) 0.002*
Postoperative CSF leakage 1/40(2.5%) 3/24(12.5%) 0.183
Transient DI 5/40(12.5%) 1/24(4.2%) 0.221
Postoperative hypopituitarism 5/40(12.5%) 0(0%) 0.023*

TSAfrans-sphenoidal microscopic approach, EEA:endoscopic endonasal approach, CSF:cerebrospinal fluid, DI:

diabetes insipidus,  :statistically significant value(p,0.05)
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hospital stay than TSA group(Table 1). Non-functioning
adenomas represented most of the lesions(40 cases,
62.5%). The most common hormone-secreting lesions
were GH secreting pituitary adenomas(13 adenomas,
20.3%), followed by prolactinomas(8 adenomas,
12.5%).

2. Subgroup analysis

1) Chromophobe adenomas

Nonfunctioning adenomas were the most common
single subgroup of pituitary adenomas operated in this
series(40 cases, 62.5%), of these, 22 underwent TSA,
and 18 underwent EEA. In TSA group, 21 tumors(95.5%)
were macroadenomas and the mean size was 22.3 + 10
mm. 15 tumors(68.2%) showed suprasellar extension,
and 2(9.1%) showed invasion of cavernous sinus. In 15
cases(68.2%), gross total resection was possible and no

residual tumor or tumor regrowth was observed during
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the follow up. In 7 patients, complete resection was not
achieved during the first procedure : 4 had subtotal re-
section and 3 partial resection. All patients in the group
of partial resection and 3 patients in the group of subto-
tal resection were referred to radiotherapy. In EEA group,
16 tumors(88.9%) were macroadenomas(mean size
25.2+12 mm), suprasellar extension in 13 cases(72.2%)
and cavernous invasion in 5 cases(27.8%). Total resec-
tion was possible in 11 cases(61.1%), and subtotal resec-
tion in 7(38.9%). 5 cases were referred to radiotherapy. 2
cases with subtotal resection are under clinical observa-
tion and have not presented any symptoms during the
follow up(Table 2).

2) Growth hormone-secreting adenomas

Acromegaly was the most common hormone-secret-
ing pituitary adenoma subgroup in our series(13 cases,
20.3%). 9 cases were underwent TSA and 4 underwent

EEA. In TSA group, mean size was 16+2 mm. Supra-

Fig. 1. Pre-and post-operative sagittal MR images of illustrative case. A : Pre-operative image : A pituitary macroa-
denomal(white arrow, 2.1#3.1+3.7) eroding sellar turcica elevated optic chiasm and pituitary stalk. B : Post-operative
image : Tumor was totally removed, optic chiasm and pituitary stalk was downward migrated.

Table 2. Characteristics of 40 chromophobe adenomas

Parameter Microscopic group(TSA) Endoscopic group(EES) p value
Total number of patients 22(100%) 18(100%)
Macroadenoma 21(95.5%) 16(88.9%) 0.037*
Microadenoma 1(4.5%) 2(11.1%) 0.460
Mean size of tumor 20+7 mm 25.2+12 mm 0.117
Supra- or parasellar extension 15(68.2%) 13(72.2%) 0.787
Cavernous sinus involvement 2(9.1%) 5(27.8%) 0.148
Gross total removall 15(68.2%) 11(61.1%) 0.192

TSAtrans-sphenoidal microscopic approach, EES:endoscopic endonasal surgery, = :statistically significant value
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sellar extension was not visible in all tumors, 1 showed
cavernous invasion. Hormonal control was achieved only
in 3(33.4%) after surgery. Six cases did not achieve hor-
monal control after surgery and have been using soma-
tostatin analogues post-operatively. In EEA group, mean
size was 29+8mm. Hormonal control was achieved in 3
cases(75%) after surgery and have not presented recur-
rence during the follow-up(Table 3). Only one patient

have been using somatostin analogues post-operatively.

3) Prolactinomas

Surgical resection of prolactinomas was performed in
selected cases : cystic chiasmatic compressive lesions,
no hormonal control with use of medical therapy, im-
portant medical therapy side effects or refusal to clinical
treatment. Macroadenomas were present in 7 patients
(mean size 24.5+15 mm, 87.5%). About 6 cases(75%)
presented as predominantly cystic adenomas. Of these,
6 underwent TSA, 2 underwent EEA. In TSA group, we
achieved an overall hormonal control in only 2 pa-
tients(25%) including one microadenoma. The six pa-
tients who did not achieve hormonal control after endo-
scopic resection were submitted to medical therapy. In

EEA group, hormonal control was achieved in all cases

after surgery without recurrence during the follow up
(Table 4). No patient was submitted to radiotherapy for

adjuvant treatment.

3. Complications

In 64 total procedures, there were no surgery-related
or postoperative deaths or cerebral vascular accidents.
Postoperative CSF leaks occurred in only 1 patient(2.5%)
in TSA group compared with 3 patients (12.5%) in EEA
group. The patient with the postoperative CSF leak in
TSA group required surgical repair. Of the 3 patients
with postoperative CSF leaks in EEA group, 1 required
surgical intervention and in 2 patients the leak resolved
with conservative treatment. The common complications
in TSA group were transient diabetes insipidus(DI) in 5
cases(12.5%), hypopituitarism in 5(12.5%), but there
was no permanent DI. Only one(4.2%) case who under-
went EEA experienced transient DI postoperative-
ly(Table 1).

4. Hospital stay
The average LOS for TSA group was 17days (7—48
days). The average hospital stay for EEA group was 10days

(range 3—31days). There was a significant difference

Table 3. Characteristics of 13 growth hormone secreting adenomas

Parameter Microscopic group(TSA) Endoscopic group(EES) p value
Total number of patients 9 4
Macroadenoma 9(100%) 4(100%)
Microadenoma 0(0%) 0(0%)
Mean size of tumor 16+2 mm 29+8 mm 0.072
Supra-or parasellar extension 0(0%) 3(75%) 0.058
Cavernous sinus involvement 1011.1%) 2(50%) 0.278
Gross total removal 3(33.4%) 3(75%) 0.035*

TSA:frans-sphenoidal microscopic approach, EES:endoscopic endonasal surgery, : :statistically significant value

Table 4. Characteristics of 8 prolactinomas

Parameter Microscopic group(TSA) Endoscopic group(EES) p value
Total number of patients 6 2
Macroadenoma 5(83.3%) 2(100%)
Microadenoma 1(16.7%) 0(0%)
Mean size of tumor 23.7+13 mm 20.5+10 mm 0.629
Supra- or parasellar extension 3(50%) 2(100%) 0.076
Cavernous sinus involvement 1016.7%) 0(0%) 0.363
Gross fotal removall 2(33.4%) 2(100%) 0.076

TSAtrans-sphenoidal microscopic approach, EES:endoscopic endonasal surgery
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between the 2 groups(p=0.002)(Table 1).

5. Technical Analysis(TSA vs EEA)

The microscopic approach is relatively familiar to
neurosurgeon, gives 3-dimensional view, permits the
use of well organized various instruments, involving
general microscopic tools, for example, bipolar forceps.
But the endoscopic surgery gives us only 2-dimensional
view, and permits only limited use of specialized instru-
ments. As we can only have tunnel-vision through the
nasal speculum in TSA, often we cannot look around
the corner of pituitary fossa. Sometimes we need to per-
form the blind procedure. The surgeon’s hand may ob-
struct the linear microscopic vision. The handling of na-
sal cavity and sphenoid sinus may be more extensive
than EEA. This needs postoperative nasal packing, and
prolonged hospitalization(Table 5, Fig. 2).

Discussion

The results of EEA for tumor resection and hormonal
control of pituitary adenomas have been extensively
compared to the results obtained by TSA™'®. However,
no conclusive evidence of different surgical results has
been demonstrated except shorter hospital stay in
EEA'"”'"' In our series, GTR with EEA(62.5%) was
superior to that with TSA(52.5%) in spite of higher rate
of suprasellar extension and cavernous sinus invasion in
EEA group, but this was not significant. Our GTR was
lower than reported series in both groups™'®. The main

limitation for GTR was the presence of cavernous sinus
invasion. Tumor size has been demonstrated to be close-
ly related to the extent of resection obtained by EEA. In
our series, most of the tumors were macroadenomas.

The size of the lesions treated in our center is larger than

Fig. 2. The simplified drawing of operative fields in TSA
and EES. In TSA, the surgeon's hand often hinder the
funnel vision in TSA, because the hand should work in
the midway from microscope and operating field as
usual microscopic surgery. But, EES provides the surgeon
a large operating space, permitting free maneuvering
of instruments in the nasal cavity.

Table 5. Technical analysis of operative procedures in TSA and EES

TSA EES
View of angle Only Though Speculum 70 degrees
lllumination Medium Excellent
Retractor Speculum Endoscope shaft
Look around corner Difficult Easy
Bleeding confrol Good Good
Tumor resectability Medium Exellent
Postop ambulation Delayed Immediate

Submucosal dissection
Septal fracture

Middle choncha
Sellar reconstfruction

Anterior Naris

Entire Length
Bilaterally Retracted
Sinus Oblireration

Base of septum

Only base
Unilaterally retracted
Only sellar floor

TSAfrans-sphenoidal microscopic approach, EES:endoscopic endonasal surgery
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the size of the adenomas treated by other authors™'”. We
believe this explain why our GTR are inferior to the re-
sults presented by others, that report levels of overall
gross total resection from 62 to 93%”""'"™¥?” Jain et
al'””. analyzed the relation between the size of pituitary
adenomas and outcome in a series of 20 patients treated
by EEA. They observed that tumor volume of less than
Sml and no parasellar or suprasellar extension are favor-
able variables for total removal. Tabaee et al'”. observed
that the only significant predictor of the extent of tumor
removal was maximum tumor size. Larger tumors were
associated with visual dysfunctions, longer procedures
and duration of hospital stay. There is a three fold de-
crease in GTR for every 1 cm increase in tumor size.

The proportion of endocrine active adenomas has
been reported to be from 27% t075%'”. Hormone-se-
creting adenomas have the potential to cause severe en-
docrinological and metabolic dysfunction, in addition to
mass effect. Endocrine-active adenomas were found in
37.5% of our patient population. Hormonal control re-
sults after the endoscopic resection of GH-secreting ad-
enomas varies from 65 to 85% in the literaturem“1)16)19'21),
presenting superior results when compared to microsur-
gery series(52—85%)'"*Y. We obtained 75% of hor-
monal control in spite of higher suprasellar extension or
cavernous invasion in EEA. GTR of prolactinomas was
performed in all cases with EEA compared with 2 in 6
cases of TSA group, but this result was not significant
due to sample size. The superiority of EEA for hormonal
control of prolactinomas has not been conclusively dem-
onstrated. A randomized study comparing the results of
EEA versus TSA demonstrated similar results in terms
of prolactinoma resection and hormonal contro".

In TSA, we should use the nasal speculumw. When a
transsphenoidal speculum is used, the surgeon’s operat-
ing space is limited by the tubular-shaped tunnel. A sur-
geon’s mobility is restricted while using the surgical in-
struments. EEA without the use of retractor” provides
the surgeon a large operating space, permitting free ma-
neuvering of instruments in the nasal cavity. Also, the
surgeon’s hand often hinder the tunnel vision in TSA,
because the hand should work in the midway from mi-
croscope and operating field as usual microscopic sur-

gery. In our experience, the advantages of EEA were

manifold. The patient did not require a sublabial or nasal
mucosal incision and mucosal dissection from the nasal
septum. Postoperative nasal packing was not necessary
so that the patient has a free nasal airway postoperative-
ly. This facilitated a quick patient recovery and early
discharge from the hospital. We did not remove the
middle turbinate, just pushed away from the operative
corridor. The less nasal cavity injuries, without the use
of nasal speculum or fluoroscopy and fast recovery of
patients also are benefits reported in the literature”".
Also, a panoramic vision inside the surgical area, a supe-
rior close up of the anatomy, and an improved working
angle represent some of the advantages brought by the
use of EEA. But, EEA may present some particular lim-
itations, such as a narrow channel to the sella, necessity
of special instrumentation, different kind of view what
requires different skills, and some experience of the sur-
geon with the use of the endoscopem. The loss of the
three-dimensional vision in the endoscopic surgery has
been advocated as one of the most important disadvan-
tages of the technique. Distance perception was not sat-
isfactory with the endoscope. A surgeon inexperienced
with the technique may become frustrated by the small
operating space. It is undeniable that there is a remark-
able difference when compared to the microscopic view,
but we believe the surgeon can perfectly overcome it
based on the knowledge of anatomic landmarks and with
movements of the endoscope.

There is a significant amount of literature assessing
the learning curve for a new surgical procedure. The learn-
ing curve can be defined as a time after which a procedure
may be performed safely and with a plateau in efficiency.

Sonnenburg et al*®

. examined the learning curve in EEA
in their experience with 45 procedures performed. In di-
viding their procedures into groups of 15, they found no
significant differences with respect to postoperative com-
plications, concluding that there did not seem to be a sig-
nificant learning curve for the transition from traditional
methods to endoscopic resection. Whereas, O’Malley et
al'. postulated that the significant part of the learning
curve would be achieved after 17 endoscopic procedures,
but this number was only an estimate and could be affect-
ed by the familiarity of the team with the endoscopic
equipment, the referral pattern as to the type and size of
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tumors, and surgical simulation or practice in cadavers
prior to performing the surgical procedure.

All endoscopic reports in the literature indicate a lower
complication rate when compared with microscopic sur-
gery'”2?% CSF leakage, DI, nasal complication, and
endocrine disturbance were major complications in re-
cent pituitary surgery. Interestingly, Neal et al””. found a
greater incidence of CSF leaks in the patients with micro-
scopically resected tumors, which was a trend that we did
not see. They did report an increased rate of DI in their
microscopic group, which is consistent with our data.

CSF leak is one of the most important complications
of pituitary surgery. It was present in 2.5% of the patients
in TSA group, 12.5% in EEA group. The variation of en-
doscopic surgery series is : 1.2-6%"""""?) and the
microsurgery series reports : 0.9—3%*". No case of
CSF leak was associated with the development of men-
ingitis. These patients needed to be placed lumbar drain-
age for 5days. The higher rate of CSF leakage in our
EEA group means more careful reconstruction needed.
Recently we changed our packing method using bioglue,
and it was successful. Although there were more intraop-
erative and postoperative CSF leaks in the endoscopic
group as a whole, this was not statistically significant.

There was no permanent DI was observed in our se-
ries, an inferior rate than that observed in the literature
(1.0-3.42%)""”"'9?7_ Transient DI was observed in
12.5% in TSA group, whereas 4.2% in EEA group. All
patients presented good outcome after intensive care
management. Massive manipulation to achieve gross to-
tal resection might cause endocrine dysfunction, such as
hypopituitarism or transient DI, as shown in our TSA
group, 12.5% each, but only one case in EEA group.
Theses complications are related to the manipulation of
the gland during surgery. They are foreseeable and pre-
ventable with careful maneuvers during the dissection
of the tumor. The experience of the surgeon in recogniz-
ing and sparing the normal pituitary tissue allows the
preservation of pituitary functionality. Whether the de-
creased incidence of DI was related to the better optics
of the endoscope needs to be evaluated in a larger group
of patients.

Nasal complications are reduced first because the en-

doscopic technique ‘skips’ the nasal phase since it starts

in the sphenoethmoidal recess ; moreover, I think that
active and constant collaboration with an ear, nose and
throat surgeon would be beneficial with respect to any
nasal alterations which may result. This could improve
nasal functionality. I did not observe postoperative si-
nusitis in short-or long-term follow-up. A 1-month post-
operative ear, nose and throat check-up may also play
an active role. I have not had postsurgical mucoceles,
but the mean follow-up is too short to exclude this pos-
sibility. Moreover, EEA utilizing a natural cavity with
the enlargement of the natural ostia can reduce the pos-
sibility of their postoperative closure and thus reduce the
possibility of the development of sphenoid mucoceles.

Lesions of the internal carotid artery is reported in the
literature in 0—0.68% of patients treated by the endo-
scopic approach®?'?". Other frequent complications
mentioned in literature, as ischemia, hematoma, vision
deterioration, ophtalmoplegia and intracerebral hemor-
rhage,were not observed in our series. The mortality rate
varies from 0 to 0.68%, but there was no mortality in
our series.

Koren et al'?. reported that the endoscopic approach
allows a shorter hospitalization time(by about half) than
the microscopic approach. In our study, endoscopic sur-
gery reduced hospital stay by about 7days, perhaps be-
cause there were fewer surgical complications and less
need for wound packing and wound management. About
half of our EEA patients were able to discharge the day
after operation . Furthermore, patients were more comfort-
able after the endonasal approach. The most common
cause of delay in the patient’s discharge in our EEA series
was postoperative CSF leakage(12.5%), whereas, transient
DI(12.5%) and hypopituitarism(12.5%) in TSA patients.

Our study presents some limitations. It is a retrospec-
tive experience, the data are largely descriptive and it is
a non-randomized, single surgeon study design. There
was no direct comparison between the traditional micro-
scopic and endoscopic procedures. We have no data to
demonstrate that endoscopy provides a measurable dif-
ference in outcome as compared to the microsurgical
transsphenoidal technique, and therefore, it is not possi-
ble to definitively prove the superiority of endoscopic
visualization. Another limitation is the short follow up

period of some patients in our series, considering that
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recurrence of functioning adenoma may occur after

many years.

Conclusion

In pituitary surgery, the use of endoscope may give us
more successful outcome and the higher satisfaction of
patient. But still the endoscopic vision is 2-dimensional,
and so learning curve exists for a surgeon who is not fa-
miliar with the endoscope. Its use requires different sur-
gical skills during the entire procedure. Practice can

overcome this problem.
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