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Visual Outcome after Transsphenoidal Surgery
in Patients with Pituitary Apoplexy
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Objective : Pituitary apoplexy is one of the most serious life-threatening complications of pituitary adenoma. The purpose of this study is to investi-
gate the visual outcome after early transsphenoidal surgery for the patients with pituitary apoplexy.

Methods : We retrospectively reviewed the 31 patients with pituitary apoplexy who were admitted due to acute visual acuity or field impairment and
treated by transsphenoidal surgery. Five patients were excluded because of the decreased conscious level. The visual acuity of each individual eye was
evaluated by Snellen’s chart. Visual fields were also checked using automated perimetry. To compare the visual outcome according to the surgical tim-
ing, we divided the patients into 2 groups. The first group, 21 of the patients have been undertaken transsphenoidal approach (TSA) within at least 48
hours after admission. The second group included 8 patients who have been undertaken TSA beyond 48 hours. All patients were monitored at least 12
months after surgery.

Results : Patients were 21 males and 8 females (M : F=2.6 : 1) with the mean age of 42.4 years. Among the enrolled 29 patients, 26 patients pre-
sented with decreased visual acuity and 23 patients revealed the defective visual field respectively. Postoperatively, improvement in the visual acuity
was seen in 15 patients (83.3%) who underwent surgery within the first 48 hours of presentation, as compared to those in whom surgery was de-
layed beyond 48 hours (n=5; 62.5%) (p=0.014). Improvement in the visual field deficits was observed in 15 (88.2%) of patients who had been op-
erated on within the first 48 hours of presentation, as compared to those in whom surgery was delayed beyond 48 hours (n=3; 50.0%) (p=0.037).
Conclusion : This study suggests that rapid transsphenoidal surgery is effective to recover the visual impairment in patients with pituitary apoplexy.
If there are associated abnormalities of visual acuity or visual fields in patients with hemorrhagic pituitary apoplexy, early neurosurgical intervention

within 48 hours should be also required to recover visual impairment.
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INTRODUCTION

Pituitary apoplexy (PA) is a rare but potentially life-threatening
clinical syndrome resulting from acute hemorrhage or infarction
of the pituitary gland®”*. It classically presents with a sudden
onset of headache, vomiting, visual disturbances, and the de-
creased consciousness. The rapid worsening of vision is a criti-
cal condition, because the tolerance of the optic nerve to isch-
emia is unpredictable. Clinically, pituitary apoplexy may be
difficult to initially diagnose, and so it was usually diagnosed ret-
rospectively by imaging studies, operative findings, or surgical
specimens. Therefore, silent pituitary hemorrhage or subclinical
pituitary apoplexy may change the actual incidence?".

It is generally accepted that the initial management of pitu-

« Received : August 10, 2010 « Revised : April 6, 2011

« Accepted : May 30, 2011

« Address for reprints : Choong-Hyun Kim, M.D., Ph.D.
Department of Neurosurgery, Hanyang Univ. Guri Hospital,
249-1 Gyomun-dong, Guri 471-701, Korea
Tel : +82-31-560-2322, Fax :+82-31-560-2322
E-mail : keh5142@hanyang.ac.kr

itary apoplexy consists of careful monitoring of fluid and elec-
trolytes balance coupled with the immediate replacement of de-
ficient hormones, in particular corticosteroids™'®. However, the
role and timing of pituitary surgery in this condition remains
controversial. Some authors reported that early decompression
surgery has provided a good recovery of vision from the deteri-
orated patients with pituitary apoplexy"'>*. So, early surgical
decompression is the preferential management for patients with
PA accompanying visual impairments.

In this study, we focused on patients with pituitary apoplexy
who presented with impairment in the visual acuity or field and
treated by transsphenoidal approach (TSA) within 48 hours af-
ter admission. We have tried to assess visual outcomes after ear-
ly decompressive surgery in these patients.

MATERIALS AND METHODS

A total of 492 patients who were diagnosed pituitary adeno-
ma and most of them were underwent surgical treatment via
TSA for pituitary adenomas in our department from April 1995
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to August 2009, and the data was retrospectively reviewed and
analyzed. They participated in follow-up after discharge from
the hospital. Among these patients, 34 (6.9%) patients who were
diagnosed with pituitary apoplexy by specific clinical feature
aggravation and/or brain magnetic resonance imaging (MRI).
To compare the visual outcome according to the surgical tim-
ing, we divided the patients into 2 groups. The first group, 21 of
the patients have been undertaken TSA within at least 48 hours
after admission. The second group included 8 patients who have
been undertaken TSA at 3 days later after admission. We ex-
cluded 5 patients with pituitary apoplexy who had varying de-
grees of visual impairment but who could not cooperate due to
the altered mental status.

The medical records of these patients were retrospectively an-
alyzed. Data regarding age; sex; clinical symptoms and signs;
endocrinologic functioning; visual acuity and visual field status
at admission, discharge, and follow-up were collected from the
medical records. The intratumoral hemorrhage was investigat-
ed by brain MRI showing hypointense to isointense signal com-
pared to surrounding brain tissue on both T;- and T,-weighted
images in the acute stage of hematoma, on the other hand, hy-
perintense signal was identified in the chronic stage of hemato-
ma. All patients received steroids therapy perioperatively. Visu-
al acuity was recorded using the Snellen’s chart and visual field
was evaluated using Goldman perimetery. Visual functions in-
cluding acuity and field were assessed before surgery, 1 month
after surgery, 3 months after surgery and every 6 months if vi-
sual impairment persisted. Finally, all patients followed-up at
least 12 months (median, 32 months) and the followed-up in-
terval was 2 weeks to 6 months.

Visual outcomes including acuity and field were graded as 4
categories based on the change of records by the Snellens chart
and Goldman perimeter. Complete resolution included patients
with normal vision or no definite visual impairment. Partial reso-
lution included patients with the improved vision comparable to
the preoperative status but didn’t have normal vision. Unchanged
resolution included patients with the unchanged vision compared
to the preoperative status. Worsening group include patients with
the deteriorated vision compared to the preoperative status. Im-
provement or deterioration of visual symptom after surgery was
defined as when the changed symptom was detected by clinical
evaluation at least more than 2 times 1 week interval. These find-
ings were compared with those obtained at the follow-up.

Statistical comparison between two groups, in terms of tim-
ing of surgery and improvement in visual outcome, was done
using the Mann-Whitney u-test. p-value less than 0.05 was con-
sidered significant.

RESULTS

Patient characteristics
Of the 29 patients with pituitary apoplexy, 21 (72.5%) were
men and 8 (27.5%) were women with a mean age of 42.4 years,

ranged from 25 to 68 years. All patients had symptoms and
signs of pituitary apoplexy. The most common clinical symp-
tom was headache (100%) followed by the decreased visual
acuity in 26 (89.6%) patients, and visual field defect in 23 (79.3%)
patients. Dysfunction of the extra-ocular movement was also
presented in some patients. However, there were no patients
with blindness in our series.

Tweny-three (79.3%) patients with pituitary apoplexy had the
non-functioning tumors endocrinologically. Only 6 patients had
functioning pituitary tumors, which included the prolactin-se-
creting adenoma in 3 patients, growth hormone (GH)-secret-
ing adenoma in 2 patients, and an adrenocorticotropic hormone
(ACTH)-secreting adenoma prior to the apoplectic presenta-
tion. Mean duration before surgery was 24.4 hours in the first
group (n=21), and 79.0 days in the second group (n=8), respec-
tively (Table 1).

Visual outcomes

After transsphenoidal decompression for the patients with pi-
tuitary apoplexy, 20 (76.9%) of 26 patients who had the decreased
visual acuity and 18 (78.2%) of 23 patients who had the de-
creased visual field before surgery resulted in the improvement.
Visual resolution was noted within 24 hours of surgery in most
cases who had recovered in the acuity and visual field, and its
recovery has been continued during the consistent periods.

At last follow-up, results of visual outcome were related to the
timing of TSA, as shown in Table 2. Improvement in the visual
acuity was seen in 15 patients (83.3%) who underwent surgery
within the first 48 hours of presentation, as compared to those
in whom surgery was delayed beyond 48 hours (n=5; 62.5%)
(p=0.014) (Table 2). Eleven (61.1%) patients had the complete
resolution and 4 (22.2%) patients had partial resolution in visu-
al acuity. But, 2 (11.2%) patients had no changes and one (5.5%)
patient was deteriorated in the visual acuity after surgical inter-
vention.

Similarly, improvement in the visual field deficits was observed
in 15 (88.2%) of patients who had been operated on within the
first 48 hours of presentation, as compared to those in whom
surgery was delayed beyond 48 hours (n=3; 50.0%) (p=0.037).
However, there was no change of the visual field in one patient
and one worsening in a patient.

lllustrative cases

Case 1

A 29-year-old female patient presented with rapid progres-
sion of the visual disturbance. On neurological examination, she
was alert and insignificant except visual field defect by the con-
frontation test. Her visual acuity of the right eye assessed by
Snellen’s chart was 6/36 in the right eye. Her initial serum sodi-
um level was 141 mmol/L. A basal level of serum prolactin was
26.2 ng/mlL, indicating hyperprolactinemia. Levels of serum GH,
ACTH, and cortisol were 0.1 ng/mL, 21.2 ps/mL, and 7.1 ug/dL
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revealing normal ranges, respectively. T;-weighted brain MRI
demonstrated a large sellar mass that included portions of mixed-
signaled intensity. The mass had a suprasellar extension com-
pressing the optic chiasm (Fig. 1). Goldman perimetry demon-
strated the right temporal hemianopsia (Fig. 2A, B). On the
2nd day after admission, TSA was performed to decompress
the optic apparatus and to remove the tumor including hemor-
rhage. Pathological findings of specimens were confirmed as pi-
tuitary adenoma accompanying hemorrhage. Comparing preop-

Table 1. Clinical symptoms and signs in patients with pituitary apoplexy

erative and postoperative visual field tests, visual field defect
was partially improved on the Goldmann perimetry obtained
at the 17th postoperative day (Fig. 2C, D). Her visual acuity was
also partially improved to 6/18 in the right eye.

Case 2

A 36-year-old female patient presented with headache and
rapid deterioration of the visual impairment. On neurological
examination, she revealed the bitemporal hemianopsia by the

Duration of attack

Case No. Age/Sex Visual symptoms Endocrinologic types st o i)
1 29/F Decreased VA, VF defect, right ophthalmoplegia Prolactin-secreting 35
2 36/F Right ptosis, diplopia, decreased VA Non-functioning 28
3 51/M Decreased VA, VF defect, diplopia Non-functioning 13
4 25/M Decreased VA, VF defect, diplopia Non-functioning 16
5 68/M VF defect, right ptosis Non-functioning 19
6 28/M Decreased VA, VF defect, left ophthalmoplegia Non-functioning 27
7 27/M Decreased VA, VF defect, diplopia Non-functioning 36
8 37/M Decreased VA, VF defect Non-functioning 38
9 44/M Decreased VA, left ophthalmoplegia, diplopia Non-functioning 7

10 46/F Decreased VA, VF defect, right ophthalmoplegia GH-secreting 22
11 65/M Decreased VA, VF defect Non-functioning 8
12 39/F Decreased VA, VF defect, right ophthalmoplegia Prolactin-secreting 15
13 43/M Decreased VA, VF defect Non-functioning 41
14 51/M Decreased VA, VF defect, diplopia Non-functioning 16
15 40/M Decreased VA, VF defect Non-functioning 40
16 39/F Decreased VA, diplopia, right EOM limitied Non-functioning 5
17 37/M Decreased VA, VF defect ACTH-secreting 18
18 48/M Decreased VA, VF defect, left ptosis Non-functioning 40
19 47/M Decreased VA, VF defect Non-functioning 31
20 50/M Decreased VA, right ptosis Non-functioning 25
21 31/M Decreased VA, VF defect, left EOM limitied Non-functioning 33
22 33/M Decreased VA, diplopia, left EOM limitied Non-functioning 65
23 42/F Decreased VA, VF defect Prolactin-secreting 90
24 45/M Visual loss & visual field defect & diplopia Non-functioning 77
25 44/M Decreased VA, VF defect Non-functioning 96
26 36/F Decreased VA, right ophthalmoplegia, diplopia Non-functioning 85
27 38/M Decreased VA, VF defect, left ptosis GH-secreting 80
28 60/M Decreased VA, VF defect, diplopia Non-functioning 75
29 52/M Decreased VA, VF defect, left ptosis, diplopia Non-functioning 64

ACTH : adrenocorticotropic hormone, GH : growth hormone, EOM : extraocular motion, VA : visual acuity, VF : visual field

Table 2. Relationship between timing of surgery after apoplectic attack and postoperative visual outcome in patients with pituitary apoplexy

Timing of surgery (hours)  Complete resolution (%) Partial resolution (%) Unchanged (%) Worsen (%)
Visual acuity*
<48 hours 11 (61.1) 4(22.2) 2(11.2) 1(5.6)
>48 3(37.5) 2 (25.0) 3(37.5) NA
Visual field'
<48 hours 11 (64.8) 4(23.6) 1(5.8) 1(5.8)
>48 2(33.3) 1(16.7) 3(50.0) NA

*p=0.014, 'p=0.037. NA : not available
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Table 3. Summary of retrospective studies about visual outcomes after surgery of pituitary apoplexy

Number of patients .
Authors - Key findings
Total Surgically treated
Motta et al.'”, 1999 16 10 Improvement of VA & VF in 6/8 patients
Randeva et al, 1999 35 31 Improvement of VA &.Vl.z (but not OP)
Undergoing surgery within 8 days of onset of symptoms
Improvement of VA & VF in blind eyes
) p 4
Agrawal etal.”, 2004 2 23 Surgical decompression within 24 hrs after the hospitalization
Improvement of VA, VF and OP
. 15) P >
Latika etal. ", 2005 ° 27 No difference undergoing surgery within 7 days or after 7 days
1 0,
Chuang et al.”, 2006 13 13 Improvement of VA & VE in 73%
Early decompression significantly improved
Improvement of VA in 88.4% & VF in 92.7 & Surgical decompression
3) p 8l P
Zhang et al.™, 2007 65 65 within 24 hrs after the hospitalization
Present study 21 21 Improvement of VA in 15/18 & VF in 15/17

Surgical decompression within 60 hrs of onset of symptom

VA : visual acuity, VF : visual field, OP : ophthalmoplegia

Fig. 1. Brain Ts-weighted magnetic resonance (MR) images showing a
sellar tumor with suprasellar extension in the coronal (A) and sagittal (B)
planes. MR images demonstrate a mixed-signaled sellar mass com-
pressing the optic chiasm.

@

l@ i '@

Fig. 2. Goldman perimetry showing the right temporal hemianopsia in
the preoperative stage (A and B) and partial improvement at the 17th
postoperative day (C and D).

confrontation test and her visual acuity by Snellen’s chart was
6/24 in both eyes. Laboratory tests did not show endocrine ab-
normalities. Preoperative brain MRI showed a large pituitary
tumor which was hyperintense to the adjacent brain parenchyme
on T;-weighted image, and extended into the suprasellar por-
tion compressing the optic apparatus and the anterior part of
the 3rd ventricle. On the next day after admission, emergent
TSA was undertaken to decompress the optic apparatus and to
resect a tumor with hemorrhage. Pathological examination con-
firmed the findings of pituitary adenoma including hemorrhag-
ic components. Postoperative MRI showed a total removal of the
pituitary tumor including hematoma, and replacement of the
deformed optic apparatus. On the Goldman perimetry taken at
the 14th day after surgery, bitemporal hemianopsia was almost
recovered. Visual acuity was also improved to 6/6 in both eyes.

DISCUSSION

In this study, we have assessed visual outcome in a series of 21
patients with pituitary apoplexy who have been undertaken TSA
within 48 hours after admission. Pituitary apoplexy usually oc-
curs in the presence of a pituitary adenoma, though it has also
occasionally been described in a non-adenomatous pituitary
gland**”). The incidence of surgically-treated pituitary apoplexy is
variable from 1.9% to 12.8% depending on the definition®%!>!).
In our series, the incidence is 6.8% (26/383 patients). These in-
consistent incidences are caused by the lack of a uniform defi-
nition for pituitary apoplexy. However, a clinically silent pitu-
itary apoplexy is much more common. Importantly, 14.4-25.7%
of patients with pituitary adenomas have pituitary hemorrhage
or necrosis according to sellar imaging or surgical findings and
postoperative histological finding, without symptoms of classi-
cal pituitary apoplexy*'**. Thus, the majorities are clinically si-
lent, and only small part of them present with classical symp-
toms suggesting pituitary apoplexy.

The pathogenetic mechanisms of pituitary apoplexy have not
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been fully elucidated. Cardoso et al.” have suggested that inher-
ent vasculopathy in pituitary adenomas provides them more sus-
ceptible to infarction and hemorrhage. This may explain why pi-
tuitary adenomas are more susceptible to vascular stress than
other brain tumors”?. The pituitary gland is a hypervascular
structure and so, the pituitary adenomas are vulnerable to bleed
and necrosis than other intracranial tumors. The etiologies of pi-
tuitary apoplexy have suggested that a rapidly growing adenoma
that exceeds its blood supply may lead to ischemic necrosis of the
gland, direct compression of hypophyseal vessels resulting in ne-
crosis of tumor followed by hemorrhage, or reduced blood flow
in the pituitary gland or tumor during major operations*'?.

The clinical presentations are variable, some patients may have
only mild symptoms whereas others may present with severe
clinical appearance®**?**. Compression of the optic apparatus
leads to a decrease in visual acuity and field defects; extension
into the cavernous sinus and compression of the extra-ocular
nerves develops to oculomotor paresis; destruction of the pitu-
itary gland directs to hypopituitarism; and leakage of blood into
the subarachnoid space presents signs of meningism'”. Clinical
appearance of pituitary apoplexy can mimic other intracranial
pathologies including aneurysmal subarachnoid hemorrhage,
bacterial meningitis, and less commonly, also midbrain infarc-
tion®”. Thus, pituitary apoplexy may be clinically difficult to di-
agnose, and so, it was usually diagnosed retrospectively by neu-
roimaging, operative findings or surgical specimens. The clinical
syndrome of pituitary apoplexy is characterized by the sudden
onset of headache, vomiting, visual disturbance, ophthalmople-
gia, and altered sensorium. Semple et al.?® reported 62 cases of
pituitary apoplexy of which 84% presented with headache, 61%
with impaired visual acuity, 43% with visual field changes, 43%
with ophthalmoplegia and 13% with altered sensorium. In our
series, all patients presented with headache, 85.7% with de-
creased visual acuity, 80.2% with impaired visual field and nau-
sea or vomiting followed by 42.8% with ophthalmoplegia and
38.1% with diplopia. However, there were no patients with blind-
ness following catastrophic pituitary hemorrhage.

The urgent treatment of pituitary apoplexy consists of support-
ive measures, fluid and electrolytes monitoring, and replacement
of deficient hormones, in particular corticosteroids”. A prompt
surgical decompression of pituitary gland is indicated in pitu-
itary apoplexy with severe neuro-ophthalmic signs resulting in
blindness™**. However, the role of urgent surgery in patients
without or with milder neuro-ophthalmic signs remains contro-
versial. Some authors give emphasis to rapid surgical decom-
pression of the pituitary fossa*'**??. On the other hand, others
prefer more conservative approach, particularly in the absence
of progressive neuro-ophthalmic signs.

Pituitary apoplexy guidelines development group was also
published ‘UK Guidelines for the Management of Pituitary Ap-
oplexy’ in 2010?. The guideline recommended that a decision
regarding the timing of the decompression surgery should be
based on the severity and the progression of the signs and symp-

toms, and surgical decompression should be performed prefer-
ably early timing, as soon as possible, within the first seven days
of onset of symptom.

Effectiveness of visual recovery by the early surgery has been
verified in the visually-impaired patients with pituitary apo-
plexy'?. Patients who received early surgery had a significant
improvement of visual acuity compared with those whose sur-
gery was delayed more than 8 days?. It has also been advocated
that urgent surgical treatment of pituitary apoplexy may get bet-
ter outcomes in terms of preservation of pituitary function and
recurrence of pituitary adenoma***?. So, rapid surgical decom-
pression has been proposed in many previous studies to be an
effective method of treating pituitary apoplexy patients"**”. In
our series, patients with visual impairment also recovered their
visual acuity in 83.3%, and visual field in 88.4% after early transs-
phenoidal decompression. Finally, the authors emphasize the
immediate management of supportive measures including the
fluid and electrolytes monitoring, replacement of deficient hor-
mones, and most importantly, early surgical treatment'**®. Bills
etal.? divided into those who underwent surgery within a week
of the onset of apoplexy and those who underwent surgery af-
ter that time, finally found that significantly better outcome in
visual acuity deficits in those patients decompressed within the
first week and a similar trend with regard to visual field deficits,
which did not reach significance.

Our data also support the importance of the rapid surgical
decompression for the patients who have been suffered from
the sudden onset of visual impairments in pituitary apoplexy.
According to our experiences, the most important factor of a suc-
cessful treatment for the patient with pituitary apoplexy is an ear-
ly diagnosis and urgent surgical decompression. Therefore, we
advocate early transsphenoidal surgery as the modality of choice
in the view of its multifaceted benefits. Rapid surgical decom-
pression relieves the visual deficit as well as provides tissue for
the histopathological examination, and prevents a recurrent ap-
oplectic episode and additional tumor growth, besides being
the definitive treatment for most patients®.

CONCLUSION

Visual impairment is the serious complication followed by pi-
tuitary apoplexy. Surgical decompression provides recovery of vi-
sual functions and favorable outcomes. Our results support that
early surgical decompression within 48 hours should be under-
taken in the patient with pituitary apoplexy accompanying visual
dysfunction.
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