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ABSTRACT

BACKGROUND: Pituitary apoplexy is an emergent and potential life-threatening complication of pituitary adenomas if not managed
properly. The aim of our study is to present our series of pituitary adenomas and to focus on the clinical, radiological, and surgical
characteristics of this rare complication.

METHODS: In this study, a total of 143 patients with pituitary adenoma underwent surgical treatment between 2016 and 2018.
All patients were operated using endoscopic endonasal transsphenoidal (EET) technique. The data of pituitary apoplexy cases were
recorded. Resection rates, hormonal results, and visual outcomes of patients with pituitary apoplexy were evaluated.

RESULTS: Of the 143 patients, 8 (5.59%) were presented with the symptoms and radiological findings of pituitary apoplexy. The
mean age was 26.75 years, and 4 (50%) of them were male and 4 were female. Pre-operative mean Knosp grading score was 2.1 All of
eight patients underwent emergent surgical intervention and total resection was achieved in 75% of patients with apoplexy. Hormone
levels were significantly decreased after surgery (p<0.05), except prolactin (p>0.05). Cerebrospinal fluid leakage occurred in one pa-
tient. None of the patient with pituitary apoplexy died in our series.

CONCLUSION: Pituitary apoplexy is an important complication of pituitary adenomas. Early diagnosis and surgical intervention
provide excellent ophthalmological and hormonal outcomes. Emergent EET approach is crucial for patients with ophthalmological
findings and macroadenomas.
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INTRODUCTION

Pituitary apoplexy is a clinical syndrome presented with sud- Classical presentation of pituitary apoplexy is characterized
den onset of headache and associated with ophthalmological by severe headache with or without visual and hormonal dis-
or endocrinological deterioration due to a quick expansion turbances.[**] Magnetic resonance imaging (MRI) is the gold
of a mass lesion within the sella turcica as a result of hem- standard for the diagnosis of pituitary apoplexy as well as
orrhage, infarction, or necrosis within a pituitary tumor and pituitary adenoma.’*’! Some patients may have hormonal and/
adjacent pituitary gland.['® or electrolyte disturbances at the time of presentation.?
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Conservative and surgical methods can be preferred for the
treatment of pituitary apoplexy.?®! Each treatment should
be individualized for the patient. Sudden onset with ophthal-
moplegia and visual disturbances usually require emergent
surgical intervention.**?1 Today, endoscopic techniques are
state-of-art options for surgical treatment. Endoscopic en-
donasal transsphenoidal (EET) technique provides quick and
safe clinical and radiological improvement.!' However, there
is no enough information about the hormonal outcomes of
emergent surgical intervention to the pituitary apoplexy.

In this study, we presented our series with pituitary ade-
nomas and focused on the hormonal and ophthalmological
outcomes of patients admitted with pituitary apoplexy. We
discussed our results with the current literature.

MATERIALS AND METHODS

This is a retrospective observational study. We examined 143
patients who were admitted to the Department of Neu-
rosurgery, our clinic between January 2016 and December
2018 and were operated endoscopically for pituitary adeno-
ma. Ethics committee approval was obtained for the study.
Patients who had the diagnosis of pituitary apoplexy at admis-
sion and patients with pre- and post-operative clinical, hor-
monal, radiological, and ophthalmological data were included
in the study. All patients were followed for at least | year
after surgery. Age, gender, hormonal activity, pathological di-
agnosis, and Knosp grading of the patients were analyzed.

Serum growth hormone (GH), prolactin (PRL), adrenocor-
ticotropic hormone (ACTH), thyroid-stimulating hormone
(TSH), luteinizing hormone (LH), and follicle-stimulating hor-
mone (FSH) levels were measured pre- and postoperatively.

All patients were evaluated with MRI pre- and postopera-
tively early (in first 24 h after surgery) and 3 months after
surgery. Lesions were classified into macroadenomas (>1 cm)
and microadenomas (<| cm) according to their sizes. Knosp
grading system was used to categorize tumor extension and
degree of cavernous sinus invasion.l'*!'l Resection rates were
defined as: Total resection (when no remaining tumor is ob-
served on early MRI scans), subtotal resection (more than
80% of tumor resection compared with preoperative imag-
ing), and partial resection (< 80%)."!

Visual acuity and visual field defects were evaluated in pa-
tients with visual disturbances, using computerized visual field
testing preoperatively and 3 months after surgery.

All cases were operated using EET approach. Depending on
the suitability of the nasal passage in all cases, a nasal septal
flap was prepared from the right or left side and used dur-
ing the reconstruction phase. In patients with active cere-
brospinal fluid (CSF) leak preoperatively, fat and fascia grafts
were harvested from the left thigh lateral and used to repair
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the defect. Synthetic dura material and synthetic tissue adhe-
sive were also used in all cases to repair the defect.

All statistical analysis was performed using Statistical Package
for the Social Sciences v.25.0 (IBM Corp, Armonk, NY, USA).
Wilcoxon test was used for the comparison of hormonal
changes after surgery. P<0.05 was accepted as statistically
significant.

RESULTS

All 143 patients with pituitary adenoma were operated by
EET approach. 83 (58.04%) of them had macroadenoma. Pitu-
itary apoplexy was observed only in 8 (5.59%) patients. Four
(50%) of them were male and four were female. The mean
age was 26.75£10.44 years, ranged between 16 and 40 years.
Seven (87.5%) patients had severe headache, 4 (50%) patients
had visual disturbances, four patients had amenorrhea and
galactorrhea. Histopathological diagnosis of all patients pre-
sented with pituitary apoplexy was pituitary adenoma. Five
(62.5%) patients had prolactinoma and three patients had
non-functional pituitary adenoma. Hormonal abnormalities
at the clinical presentation were correlated with histopatho-
logical results. Mean operation time was 2.3 h. The average
length of stay was 5 days.

When 83 patients with macroadenoma were evaluated using
Knosp grading scale, 18 (21.6%) patients were grade 0, 10
(12%) patients were grade |, 12 (14.4%) patients were grade
2, 20 (24%) patients were grade 3, and 23 (27.7%) patients
were grade 4. Resection rates of pituitary macroadenomas
based on MRI studies within the first 24 hours after surgery;
partial resection in 4 (4.8%) cases, subtotal resection in 16
(19.3%) cases, and total resection in 63 (75.9%) cases (Figs.
| and 2). Total resection was achieved in 6 (75%) of eight
patients with pituitary apoplexy.

Hormonal changes in eight patients with pituitary apoplexy

are:

* The mean pre-operative TSH level was 1.90+1.49 ml|U/
ml, and post-operative TSH level was 0.72+0.41 mlU/
ml. The TSH level was decreased after surgery and the
change was statistically significant (p=0.017, Z=-2.38)

* The mean pre-operative ACTH level was 29.1 1£18.58 pg/
ml, and post-operative ACTH level was 18.78+8.30 pg/
ml. The ACTH level was decreased after surgery and the
change was statistically significant (p=0.012, Z=-2.52)

* The mean pre-operative GH level was 2.67+4.50 ng/ml,
and post-operative GH level 0.43+£0.36 ng/ml. The GH
was decreased after surgery and the change was statisti-
cally significant (p=0.012, Z=-2.52)

* The mean pre-operative PRL level was | 16.16+241.03 ng/
ml, and post-operative PRL level was 69.05+82.51 ng/ml.
PRL level was decreased after surgery but this change was
not statistically significant (p=0.161, Z=—-1.40)

* The mean pre-operative FSH level was 4.47+2.29 mIU/ml,
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Figure 1. A 17-year-old female patient presented with pituitary apoplexy. Pre-operative T1-axial mag-
netic resonance imaging (MRI) slices (a and b) show hyperintense blood in the sellar region, T1-coronal
MRI slice (c) shows compression of optic chiasm. She underwent tumor removal using endoscopic
endonasal transsphenoidal approach. Tumor was removed with intrasellar blood products (d). Post-op-
erative T2-coronal MRI (e) confirmed total resection of pituitary adenoma. T: Tumor, B: Blood products.

and post-operative FSH level was 4.10+2.22 mlU/ml. The
FSH level was decreased after surgery and the change was
statistically significant (p=0.018, Z=-2.36).

* The mean pre-operative LH level was 2.64+2.1 | mlU/ml,
and post-operative LH level was 1.96x1.71 mlU/ml. The
LH level was decreased after surgery and the change was
statistically significant (p=0.018, Z=-2.36).

Thirteen patients (9.1% of all pituitary adenoma cases) had vi-
sual field defects before the surgery. In the computerized visual
field test performed at the 3™ month after surgery, the visual
field defect of 10 (76.9%) patients was improved. Also visual
complaints of these cases were disappeared. In three patients,
visual field defect continued despite the decrease in size.

DISCUSSION

Pituitary adenomas constitute 10% of all intracranial neo-
plasms.l'213] They are located in the sellar and parasellar re-
gion. Pituitary macroadenomas are larger than | ¢cm in diam-
eter and usually cause sellar enlargement.l'! They presented
with headache, visual impairment, cranial nerve dysfunctions
or hormonal abnormalities according to their mass effect.
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12151 Pituitary apoplexy is a clinical condition secondary to ex-
pansion of the intrasellar contents because of an infarction
and/or hemorrhage in the tumor. In 25% of cases, pituitary
apoplexy develops secondary to a pituitary adenoma.??

The incidence of pituitary apoplexy is not exactly determined.
It may vary between 0.6% and 22% based on different diagnos-
tic criteria of pituitary apoplexy.”! In our series, the incidence
of pituitary apoplexy was 5.59% among the cases with pitu-
itary adenoma and this rate was similar with the literature.

As mentioned before, the diagnosis is usually made by MRI
during the follow-up of a previously diagnosed pituitary ad-
enoma or after the onset of symptoms related to pituitary
apoplexy.l! The presence of hemorrhage or necrosis within
the pituitary adenoma or gland confirms the diagnosis of
pituitary apoplexy.®! We also diagnosed pituitary apoplexy
in all cases using MRI after the patient’s admission to the
hospital.

The pathophysiology of pituitary apoplexy is not well known,
but some intrinsic characteristics of pituitary tumors make
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Figure 2. A 40-years old female patient presented with pituitary apoplexy. Pre-operative T1-sagittal non-con-
trast magnetic resonance imaging (MRI) slice shows blood within the tumor (a). Post-operative T1-sagittal
MRI slice shows total resection of pituitary adenoma (b). Intraoperative endoscopic view before the dural
opening shows the black shadow of blood products in the sellar region (c). After the dural opening tumor
tissues with blood products are visible in black color (d). B: Blood; T: Tumor.

it prone to bleed and develop necrosis or infarction in the
tumor. There are some risk factors for pituitary apoplexy.
'l These risk factors can be divided into 4 categories: (1)
Large tumor size (macroadenoma) and less blood flow for
the tumor; (2) acute increase of blood flow into the pituitary
gland or adenoma due to hypertension, diabetes, trauma, or
increased intracranial pressure; (3) hormonal stimulation of
the pituitary gland or tumor, such as endocrine stimulation
tests, pregnancy, and exogenous estrogen therapy; and (4)
use of anticoagulation drugs such as thrombolytic, and an-
tiplatelet therapy. In our series, all of eight patients had pitu-
itary macroadenoma when the symptoms begun and none of
them had the history of the use of anticoagulation drugs at
the time of diagnosis.

Once the diagnosis is made, there are two options for the
treatment of pituitary apoplexy. Both conservative and sur-
gical treatment modalities have been advised for the manage-
ment of this emergent clinical condition.>3# Patients without
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severe or progressive neuro-ophthalmological deficits can be
managed conservatively.l'] On the other hand, there are two
major principles of pituitary apoplexy management; emergent
decompression surgery; and immediate high-dose corticoste-
roid replacement. However, the treatment should be individ-
ualized for each patient based on the previous reports.?3#
If conservative management was chosen, close clinical and
radiological follow-up is required. Transsphenoidal approach
is usually preferred for the surgical treatment.*’! However,
transcranial trans-sylvian approach is also an option.[) Most
patients have a good recovery in visual function and extra-
ocular palsy after the transsphenoidal surgery. Rapid decom-
pression of optic pathway usually associates with satisfactory
visual outcome in patients with pre-operative visual distur-
bances. At present, EET approach is the safest and rapid way
to manage a patient with pituitary macroadenoma associated
with apoplexy.”!"""l In addition, surgical intervention, when
necessary, should be performed as soon as possible as it is
associated with better visual outcome.

Ulus Travma Acil Cerrahi Derg, April 2022, Vol. 28, No. 4
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Although emergent EET approach is the gold standard for
the surgical treatment of pituitary apoplexy, the surgical tech-
nique is not different than the classical pituitary adenoma.!!
EET approach provides a wider panoramic view with better
resection rates and decreased complication rates compared
to the microscopic technique.”! Also being a minimally inva-
sive procedure, this technique preserve the nasal architecture
maximally.['"®22 Meanwhile, intratumoral hemorrhage and ne-
crosis are the main difference of pituitary apoplexy from the
classical pituitary tumor surgery. Removal of blood products
and necrotic pituitary tissues is crucial for adequate decom-
pression of optic chiasm and nerves in patients with apoplexy.
[1€l Rutkowski et al.l”®! reported their series of pituitary ap-
oplexy in 32 patients and they concluded that neurological
deficits are improved moderately after the surgical treat-
ment. The timing of surgery did not significantly affect the
improvement of endocrinological or neurological disturbanc-
es.! Giritharan et al.[ reported a series of 31 patients with
pituitary apoplexy. They treated || patients conservatively,
I'l with emergent surgery within 7 days of presentation, and
nine with surgery more than 7 days from presentation. The
authors did not find any statistically significant differences in
the rates of visual or endocrine recovery among the groups,
despite the fact that the emergent surgery cohort possessed
higher rates of baseline visual and endocrine dysfunction. Al-
though the number of our cases was less than these series,
we obtained similar neurological and endocrinological results.

Li et al.®! performed a study among 843 patients with pitu-
itary adenoma and the incidence of pituitary apoplexy was
14.4% in this series. They found that the risk factors for pitu-
itary apoplexy are tumor size, pathologic type, and the blood
pressure of patients. In our series, the incidence of pituitary
apoplexy was 5.59% and there was no correlation between
the development of pituitary apoplexy and the tumor’s size
and histological properties.

Rajasekaran et al.?! described a pituitary apoplexy score
(PAS), which may be calculated at patient’s admission. It is for-
mulated based on three neuro-ophthalmic parameters (visual
acuity: 0, 1, and 2; visual field defect: O, |, and 2; and ocular
paresis: 0, I, and 2) and on Glasgow Coma Scale (GCS: 0, 2,
and 4). Marx et al.l'’l recommended surgery only for pituitary
apoplexy patients with a PAS 24.

Goshtasbi et al.*®! performed a meta-analysis on the conser-
vative and surgical management of pituitary apoplexy and they
found that both methods can improve the visual and endocri-
nological symptoms and the treatment should be multifaceted
and tailored to the individual case and clinical judgment.

Endoscopic technique is always compared with microscopic
technique in the literature. Cappabianca et al.l'’! reported
that the percentage of patients with complete tumor resec-
tion was higher in the endoscopically treated group (46.8%
vs. 35%) in a study with invasive macroadenoma patients. This
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can be explained by the fact that the endoscope is a tool
that can be used in the sella turcica to observe lateral or
non-visional areas that cannot be seen by microscope to find
residual tumors.?? Duz et al.,*”! Higgins et al.,”®! and Neal et
al.”"1 reported better results with the endoscopic approach,
whereas O’Malley et al.% and Casler et al.*! showed higher
rates of resection with the microscopic technique.

In cases with macroadenomas compressing the optic chiasm,
one of the main purpose of surgery is decompression of the
chiasm rather than the complete tumor resection.l*”' There
is no significant difference between groups regarding the im-
provement of visual field defects, but longer follow-up period
may be required for long-term evaluation.B'4 Visual com-
plaints improved after surgery in 10 of |3 patients who had
pituitary adenoma with preoperative visual field defects. It
was observed that visual field defects did not improve despite
adequate decompression in the other three patients. This
may be secondary to the long-term presence of optic nerve
and chiasm compressions.

Hormonal changes after surgery are very important for pa-
tients with pituitary adenoma as well as for pituitary apoplexy.
Ekberov et al.! performed a study in 85 patients with pitu-
itary adenoma and they found that the hormonal outcomes
are not related to the gender of patients, preoperative tumor
size and type of surgery. In our study, we found that all pitu-
itary gland hormone levels were significantly decreased after
surgery except PRL. However, this result may be due to low
number of patients with pituitary apoplexy.

The complication rates of the previous endoscopic studies
range from 10% to 26.3% and mortality rates of 0% to 0.68%.
[19.263537] The complications and mortality rate of microscopic
transsphenoidal approach are 8.2—47% and 0-0.9%, respec-
tively.?8¥] In our study, one patient with pituitary adenoma
died in the postoperative period due to respiratory compli-
cations (mortality rate 0.69%), and none of the patients who
were presented with pituitary apoplexy died after surgery.
Our mortality rate is similar to the literature. The possible
reason of low mortality rate in our endoscopic technique is
better visualization, less bone and mucosal dissection, and
good teamwork.

Intra- or post-operative CSF leak is the most common com-
plication of EET approach. The incidence of diabetes insipidus
(DIl) (temporary or permanent) ranges from 2.5% to 20%.
136401 Temporary Dl is possibly caused by temporary dysfunc-
tion of the vasopressin due to surgical trauma.’”! In our se-
ries, during the endoscopic pituitary macroadenoma resec-
tion, active CSF leak occurred in 8 (5.59%) patients. These
cases were followed up with lumbar drainage system placed
intraoperatively. Endoscopic endonasal repair was performed
in three of these patients which rhinorrhea did not improve
with treatment. Our CSF leak rate was similar to previously
reported endoscopic series.['?3637]
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There are two limitations of our study including its retro-
spective nature and low patient population.

Conclusion

Emergent EET approach is a safe and minimally invasive pro-
cedure for the treatment of pituitary adenomas presenting
with pituitary apoplexy. Serum hormone levels are dramat-
ically reduced after surgery and ophthalmological signs are
mostly improved. This technique can be rapidly and safely
performed by well-trained neurosurgeons.
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AMAC: Hipofizer apopleksi, uygun sekilde tedavi edilmezse, hipofiz adenomalarinin acil ve potansiyel olarak yasami tehdit eden bir komplikasyonudur.
Calismamizin amaci, hipofiz adenomalari galismamizi sunmak ve bu nadir komplikasyonun klinik, radyolojik ve cerrahi 6zelliklerine odaklanmaktir.

GEREC VE YONTEM: Bu calismada 20162018 yillari arasinda toplam 143 hipofiz adenomali hastaya cerrahi tedavi uygulandi. Tiim hastalar endos-
kopik endonazal transsfenoidal (EET) teknik ile ameliyat edildi. Hipofizer apopleksi olgularinin verileri kaydedildi. Hipofizer apopleksi hastalarinin

rezeksiyon oranlari, hormonal sonuglari ve viziiel sonuglari degerlendirildi.

BULGULAR: Yuz kirk tig hastanin sekizinde (%5.59) hipofizer apopleksi semptomlari ve radyolojik bulgulari vardi. Ortalama yas 26.75 olup dérdu
(%50) erkek, dordii ise kadindi. Ameliyat oncesi ortalama Knosp derecelendirme skoru 2.1 idi. Sekiz hastanin hepsine acil cerrahi girisim uygulandi
ve apopleksi hastalarinin %75’inde total rezeksiyon saglandi. Hormon diizeyleri ameliyat sonrasi prolaktin disinda anlamli olarak azaldi (p<0.05). Bir
hastada beyin omurilik sivisi sizintisi meydana geldi. Hipofizer apopleksi hastalarinin higbirisi 6imedi.

TARTISMA: Hipofizer apopleksi, hipofiz adenomalarinin 6nemli bir komplikasyonudur. Erken tani ve cerrahi miidahale miikemmel oftalmolojik ve
hormonal sonuglar saglar. Acil EET yaklasim, oftalmolojik bulgulari ve makroadenomlari olan hastalar igin gok énemlidir.

Anahtar sézciikler: Endoskop; hipofiz adenomasi; hipofizer apopleksi; sonug.
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