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Abstract

Background: Clinically nonfunctioning pituitary adenomas (NFPAs) are the
most frequent pituitary macroadenomas, and represent approximately
one-third of all pituitary adenomas. Patients often present with symptoms of
mass effects, such as visual field defects, chronic headache, and hypopituitar-
ism. Objective: The objective of this study was to retrospectively analyze the
surgical results of 35 patients with non-functioning pituitary adenomas
(NFPAs) operated by the endoscopic endonasal approach (EEA). Surgical
outcomes including postoperative complications, recurrence and the post-
operative visual and endocrine profile were assessed. Results: This retrospec-
tive study included 35 patients operated for clinically nonfunctioning pitui-
tary adenomas (NFPAs) in Al Azhar university hospitals treated by endos-
copic endonasal approach (EEA) in the last 6 years. 65.7% (n = 23) were male
and 34.3% (n = 12) were female. The mean age was 41.5 (range 18 - 65) years.
The most common presenting symptoms were headache, with 60% of the pa-
tients having headache. Visual disturbances were the presenting symptom in
82.9% patients and endocrinological problems (panhypopituitarism) were
present in 6 (17.1%) patients. The number of patients suffering from cranial
nerve deficit was 2 (5.7%). Visual acuity and visual field improved in 23
(79.3%) of 29 patients. The rate of tumor recurrence/regrowth was higher in
the case of giant adenomas and cavernous sinus invasion represented 11 pa-
tients (31.4%). Conclusions: Early endoscopic endonasal approach surgery of
NFPAs and effective surgical decompression reduces morbidity. Visual deficit
improves in two third of cases. NFPAs represent high rate of recurrence due
to invasion or incomplete resection especially with giant adenomas. The re-
currence rate with growth total resection (GTR) is lower than subtotal resec-
tion (STR).
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1. Introduction

Nonfunctioning pituitary adenomas (NFPAs) are the most common pituitary
macroadenomas [1] [2] comprising 25% - 40% of all pituitary neoplasms. An-
nual incidence is 1 new case per 100,000 of the population but their treatment
and follow-up remains a difficult challenge [3]. Most NFPAs exhibit symptoms
as a result of mass effect on adjacent structures such as the optic apparatus, the
normal pituitary gland or stalk, or cranial nerves traversing the cavernous sinus
[4] [5]. Endoscopic Endonasal Transsphenoidal Approach (EETA) is considered
as the treatment of choice, and significant tumor debulking improves visual field
disorders in 80% of patients and relieves headaches in almost every case [6].
However, even after complete or near complete surgical resection, NFMAs re-
grow in 12% - 58% of patients within 5 years [7] [8].

For many years, microscopic trans-sphenoidal surgery (TSS) has been the
standard of care. However, with the recent on-going advances in endoscopic vi-
sualization, endoscopic technology has been considered a major alternative [9].

At present transsphenoidal approaches are the most widely used techniques
for the treatment of nonfunctioning pituitary adenomas. Suprasellar, parasellar
extensions and cavernous sinus invasions of the tumors can be more effectively
treated by endoscopic transsphenoidal approach that provides a better angle of
vision. Previous studies have reported remission rates of 66% - 93% for
non-functioning pituitary adenomas that were treated by endoscopic trans-
sphenoidal surgery [10] [11]. Furthermore, the rates of functional pituitary dis-
orders have been reduced by preservation of normal pituitary gland by endos-
copic techniques that have been increasingly used [12].

Limited illumination and smaller field of vision are disadvantages of the mi-
croscopic approach, whereas better illumination and visualization with a pano-
ramic view with endoscopic approach are yet at the cost of two-dimensional
images instead of three-dimensional; the latter approach allows a better extent of
resection and bony exposure [13]. Endoscopic approach has better illumination

and visualization with a panoramic view [14].

2. Patients and Methods

This study included 35 patients diagnosed with clinical NFMA (diameter > 10
mm on computed tomography (CT) scan or sellar magnetic resonance imaging
(MRI) were operated with endoscopic endonasal transsphenoidal approach at Al
Azhar university hospitals between 2014 and 2020 included in this retrospective
study.

Our objectives are assessment visual, hormonal outcome and recurrence rate
of non-functionning adenomas after endoscopic endonasal surgery.

Visual acuity, fundus examination and visual field (perimetry test) investi-
gated pre-operative and post-operative at third and six month.

Preoperative pituitary hormone measurements were investigated in all pa-
tients. The hormone panel included cortisol, prolactin, ACTH, GH, IGF-1,
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LH/FSH, T3, fT4, TSH, estradiol, progesteron, and testosteron levels. After sur-
gical resection of their pituitary adenomas all patients were monitored for elec-
trolytes and hormone levels postoperatively. Serum electrolytes and urine densi-
ty were measured twice a day. Anterior pituitary hormone levels were also
checked the next morning after surgery and at the third month post-operative.

All patients also underwent pre-operative Pituitary Magnetic Resonance Im-
aging (MRI sella with dynamic contrast study) and computed tomography (CT)
on brain and paranasal sinuses with bone window study. Post-surgical all sub-
jects underwent pituitary imaging follow-up study for at 3 months after surgery
to check the tumor resection volume and repeated follow up MRI study after 6
months and each year for recurrence detection. All patients underwent surgery
with pure endoscopic endonasal transsphenoidal approach. Concerning the
adenoma size and extension, and structural anatomy of the nasal cavity, mono-
nostril or binostril approach was preferred. Reconstruction of skull base was
performed in a multilayer manner, using free fat and fascia lata grefts taken from
the lateral side of thigh, fibrin tissue adhesive, and synthetic dura grafts as
needed.

3. Results

A total of the 35 patients operated with endoscopic endonasal transsphenoidal
approach for a nonfunctioning pituitary adenoma, 65.7% (n = 23) were male and
34.3% (n = 12) were female. The mean age was 41.5 (range 18 - 65) years.

The most common presenting symptoms were headache, with 60% of the pa-
tients having headache together with other symptoms and 51.8% patients having
headache alone. Visual disturbances were the presenting symptom in 82.9% pa-
tients and endocrinological problems (panhypopitutatrism) were present in 6
(17.1%) patients. The number of patients suffering from cranial nerve deficit was 2
(5.7%). Cerebrospinal fluid (CSF) leakage occurs in 5 cases representing (14.3%)
three cases of them complaining from pneumocephalaus which need early interfe-
rence by secondary repair to the sellar floor. Subtotal resection (STR) was achieved
in 8 cases representing (22.9%) two cases of them presented by hematoma in the
tumor bed leading to early post-operative worse visual outcome (Table 1).

Visual acuity and visual field examination (perimetry test) revealed that
(17.1%) patients had a normal visual function whereas (82.9%) patients had de-
creased visual acuity in one or both eyes. Twenty-three (65.7%) patients had visual
field defects, with bitemporal hemianopsia. Visual acuity and visual field improved
in 79.3% of 29 patients and 17.1% of 29 patients had no improvement with p-value
(0.001), showing statically significant visual improvement post-operative as in Ta-
ble 2 and Diagram 1.

Postoperative MRI examinations of the patients operated with endoscopic
endonasal approach revealed that a gross total resection was achieved in 27
(77.1%) patients and a subtotal resection in 8 (22.9%) (Table 3).

Five patients suffered CSF leak after the operation. Three patients complaining
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Table 1. Demographics, clinical presentation, tumor characteristics, and postoperative

outcomes.
N %

Male 23 65.7
Sex

Female 12 343

Visual 29 82.9

Headache 21 60.0
Clinical presentation

Panhyporitutrism 6 17.1

CN deficit 2 5.7

Macro adenomas 26 74.3
Tumor size

Giant adenoma 9 25.7

Stable 4 114
Visual outcome Improve 23 65.7

Worse 2 5.7

Temporary (DI) 4 11.4
Post-operative endocrine

. Permanent (DI) 0 0

disorders

Hypopituitarism 6 17.1
Hematoma (Tumor bed) 2 5.7
C.S.F leak 5 14.3
Pneumocephalaus 3 8.5
Recurrence/regrowth 11 314

GTR 27 77.1
Extent of resection

STR 8 22.9

D.I = Diabetes insipidus; C.S.F. = Cerebrospinal fluid; GTR = Growth total resection; STR = Subtotal resec-

tion.

Table 2. Visual outcome.

Pre Post
Visual outcome
N' % %
Good 6 17.1 29 82.9
Bad 29 82.9 17.1
Total 35 100 35 100
X2 30.231
P value 0.001*
Table 3. Extent of tumor resection.
Range Mean S.D t. test p. value
STR 28 - 52 42.88 + 8.79
Age 1.679 0.103
GTR 19 - 56 36.04 = 10.45
STR 3 - 6 4.00 + 1.20
Tumor size 0.984 0.332
GTR 2 - 6 3.52 + 1.22
STR 165 - 220 188.13 18.11
Duration of surgery 2.594  0.014*
GTR 120 - 210 166.30 =+ 21.60
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from pneumocephalaus which need early interference by secondary repair to the
sellar floor. Six patients suffer from hypopituitarism (17.1%), three patients from
the growth total resection group. The rate of tumor recurrence/regrowth was
higher in case of giant adenomas and cavernous sinus invasion representing 11
patients (31.4%) (Table 4 and Diagram 2).

Table 4. Postoperative outcome in relation to the degree of the adenoma resection.

STR GTR X2 P-value
N 4 16
Male
% 50.0% 59.3%
Sex 0.216 0.642
N 4 11
Female
% 50.0% 40.7%
N 3 21
No
% 37.5% 77.8%
Recurrence 4.646 0.031*
N 5 6
Yes
% 62.5% 22.2%
N 4 4
No
% 50.0% 14.8%
Success rate 4.333 0.037*
N 4 23
Yes
% 50.0% 85.2%
N 6 24
No
% 75.0% 88.9%
CSF leakage 0.972 0.324
N 2 3
Yes
% 25.0% 11.1%
N 5 24
No
L % 62.5% 88.9%
Hypopituitarism 3.026 0.082
N 3 3
Yes
% 37.5% 11.1%

% Visual outcome
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Diagram 1. Pre- and post-operative visual outcome.
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Diagram 2. Comparison between subtotal and growth total resection in post-operative
outcome. C.S.F. = Cerebrospinal fluid, GTR = Growth total resection, STR = Subtotal re-
section.

4. Discussion

In the near past non-functioning pituitary adenomas were considered as poorly
treatable disease, but nowadays considered as treatable disease with applying
novel surgical approaches, and improved medical and radiotherapies. In this se-
ries of 35 surgically treated NFPAs patients by endoscopic endonasal approach
(EEA), with follow-up periods ranging from 3 to 60 months after surgery. 65.7%
(n = 23) were male and 34.3% (n = 12) were female. The mean age was 41.5
(range 18 - 65) years. The rate of tumor recurrence/regrowth was higher in the
case of giant adenomas and cavernous sinus invasion representing 11 patients
(31.4%). Venkatram Subramanian et al [15] reported five-year recurrence-free
survival after transsphenoidal resection for NFPAs was 71.5% in a series of 105
cases with mean (SD) age 60.1 (14.3) years and follow-up duration of 60 months
were studied. 67 (64%) patients were male. The low recurrent rate in our study
related to the use of endoscopic approach which gross total resection can achieve
in most cases rather than other microscopic approaches.

In our series growth total resection were achieved in 27 (77.1%) with recur-
rence rate 6 (22.2%) cases and subtotal resection were 8 cases (22.9%) with re-
currence rate 5. These results agree with Mina M. ef al In a study of 190 patients
with a mean age of 63.8 + 13.2 years; 79 (41.6%) were female. The follow-up pe-
riod was 10 years. GTR was achieved in 127 (66.8%) patients. and recurrence
rate at 5 and 10 years was 21% and 24.5%, respectively.

The clinical characteristics of our patients are similar to those reported in
other studies Dekkers et al and Karavitaki ef a/ Presenting symptoms and signs
were mainly related to mass effects of the tumor, leading to visual field disorders,
headache, and pituitary deficiencies (hypopituitarism). We observed headache in
60% of the patients with macroadenoma. All patients were also examined for
visual acuity and visual field during the preoperative period. 17.1% had normal

visual examination and 82.9% had some visual problems. It was of note that a
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quarter of the patients with visual field defects were not aware of their condition.
We observed a postoperative improvement in 79.3% of patients who had visual
disturbances preoperative. These results agree with Mina M. et a/ in study in-
cluding 190 patients with headache 79 (41.6%) and visual affection 119 (62%).

Nonfunctioning pituitary adenomas also cause hormone deficits related to
pituitary dysfunction. They give rise to symptoms not secondary to hormone
hypersecretion, but rather to hormone deficiency. Some studies have reported
that patients with non-functioning pituitary adenomas usually also have hor-
monal deficits at the time of diagnosis Drange et a/ and Greenman et a/. How-
ever, Messerer et al reported a prevalence of 36% for hormone deficits. In our
study, the percent of patients presenting with endocrinological symptoms sec-
ondary to hormonal dysfunction was 14%.

5.7% patients were with panhypopituitarism and 8.5% patients with hypogo-
nadism. Despite a greater risk of bleeding and infarction with larger adenomas,
it is not correct to correlate the risk of pituitary apoplexy to adenoma size in
macroadenomas or larger adenomas. Although most nonfunctioning pituitary
adenomas are macroadenomas or larger, their risk of apoplexy is not as great as
feared, as reported by previous studies. Nomikos et a/ reported a pituitary apop-
lexy rate of 3.7%. Despite its low incidence, pituitary apoplexy is a condition of
high morbidity in terms of hormonal deficiencies and visual disturbances. In our
series, 2 patients had apoplexy. One of them had clinical apoplexy and the other
had subclinical apoplexy occurring as a result of intralesional bleeding and/or in-
farction detected by radiological imaging. Although non-functioning pituitary
adenomas are silent masses due to lack of any hormone secretion, they may be
considered a complex disease creating visual disturbances, hormonal deficien-
cies, or prolactin elevation by its compression of pituitary stalk. NFPAs require
cooperation between neurosurgery, radiology, ophthalmology, and endocrinol-
ogy departments, although endoscopic endonasal approach surgery is currently
the accepted therapy for non-functioning pituitary adenomas. And there was a
likelihood of Karavitaki et al found that an early and effective surgical decom-
pression reduces morbidity, and hypopituitarism occurrence of 2.4% per year in
adenomas followed clinically without surgery. With observed de-novo or deteri-
orating visual problems in 67% of nonfunctioning pituitary adenoma cases fol-

lowed clinically without surgery [16].

5. Conclusion

Non-functioning pituitary adenomas are a challenge due to absent clinically
hormonal manifestation and patient’s later start to complain of visual problems
in addition to headache. Early endoscopic endonasal approach surgery of NFPAs
and effective surgical decompression reduces morbidity. Visual deficit improves
in two third of cases. NFPAs represent high rate of recurrence due to invasion or
incomplete resection especially with giant adenomas. The recurrence rate with

growth total resection (GTR) is lower than subtotal resection (STR).
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