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In-Hospital Postoperative Complications in Patients With
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Abstract

Background: Unwanted postoperative complications in pituitary
surgeries pose significant morbidity and mortality. We examine the
various in-hospital postoperative complications in two tertiary train-
ing hospitals.

Methods: This is a retrospective cohort study. Clinical, biochemical/
hormonal and neuroradiological evaluations were described. Post-
operative complications were determined during the entire length of
hospital stay.

Results: A total of 71 patients with pituitary adenoma who underwent
pituitary surgery were studied. The mean age was 44 years old (range
18 - 77), female to male distribution was 1:1 (36:35), and mean body
mass index (BMI) was 25 kg/m?. The most common clinical presenta-
tion was visual disturbances (80%), headache (49%), and nausea and
vomiting (21%). Hypopituitarism was present in 32 patients (45%).
Seventy percent were macroadenomas. Non-functioning pituitary
adenoma (NFPA) predominated (78%), followed by prolactinoma
(17%), adrenocorticotropic hormone (ACTH)-secreting pituitary ad-
enoma (Cushing’s disease) (4%) and growth hormone (GH)-secreting
pituitary adenoma (acromegaly) (1%). Giant pituitary adenoma was
noted in 20%. In-hospital postoperative complications occurred in 23
patients (32%). The identified complications were diabetes insipidus
(22.5%), intracranial hemorrhage/hematoma (8.5%), transient cer-
ebrospinal fluid (CSF) leak (7%), worsening of vision (2.8%), head-
ache (2.8%), obstructive hydrocephalus (2.8%), seizure (2.8%), death
(2.8%), and hospital-acquired pneumonia (1.4%). Among the possi-
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ble risk factors for the onset of complications, width of the tumor was
the variable that reached statistical significance (P =0.018).

Conclusion: Pituitary surgery is relatively safe. The most common
immediate postoperative complications were diabetes insipidus, in-
tracranial hemorrhage/hematoma and CSF leak. Larger tumor size
was determined to be a risk factor for the onset of these complica-
tions.
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Introduction

Pituitary adenomas (PAs) are common central nervous system
tumors. The incidence of PAs within the general population
was known to reach by 20% [1-3].

PAs arise from the hormone-secreting epithelial cells in
the adenohypophysis of the pituitary gland and are commonly
benign [3]. They may be classified according to size (microad-
enomas are neoplasms < 1 cm confined within the sella turcica;
macroadenomas are neoplasms > 1 cm) or may be classified as
functional or non-functional [4, 5].

Patients with hypersecreting PAs, such as acromegaly or
Cushing’s disease, are subjected to undergo trans-sphenoidal
surgical resection. In prolactinomas, however, surgical resec-
tion is considered when there is treatment failure with dopa-
minergic medications and/or experience severe side effects,
tumoral mass effect and/or elect to undergo surgery. On the
other hand, patients with non-functional PAs undergo surgery
when clinically manifest mass effects are noted like visual dis-
turbances, headaches, or hypopituitarism. The decision to un-
dergo transcranial surgery is dictated mainly by the extension
or invasiveness of the tumor like adenomas with prominent
extrasellar extension and adenomas with extensive fibrosis;
failed trans-sphenoidal surgery and inadequate decompres-
sion; and uncertain diagnosis [2].

According to a meta-analysis, the operative mortality of
trans-sphenoidal surgery is less than 0.5% [6]. The poten-
tial complications of pituitary surgery are varied. For trans-
sphenoidal approach, complications may be related to tumor
characteristics, such as size and extrasellar extension, and oth-
ers are related to surgical manipulation of the pituitary gland,
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hypothalamus and optic apparatus. For transcranial approach,
complications generally relate to frontal lobe and optic nerve
damage, and uncommonly, hypothalamic damage [2]. In the
Philippines, Fonte et al identified the complications in the im-
mediate postoperative period in patients who underwent pi-
tuitary surgery, namely, transient diabetes insipidus, cerebro-
spinal fluid (CSF) leak, hemorrhage, transient worsening of
vision and death [7].

In our institution, postoperative complications after pitui-
tary surgery have never been studied. Very few local studies
were done, but mostly in Metro Manila area. With the notion
that unwanted complications could pose significant morbidity
and mortality to the affected patients, stripping them of their
quality of life and may collaterally impale them, and their
family as well, financially, identifying these complications and
consequently, identifying the possible risk factors will better
aid the clinician in the pre-operative treatment plan and prog-
nosticating patients afflicted with the disease. Furthermore,
identifying these risk factors will possibly pave the way for
future risk-reduction strategies.

Methods

Study patients

After approval of the Institutional Review Board and Ethics
Committee of both Chong Hua Hospital (a tertiary, private
training hospital) and Vicente Sotto Memorial Medical Center
(atertiary, government training hospital), census of the patients
aged 18 years old and above admitted to the general surgical
patient care units and intensive care units from January 2010
to December 2015, who were diagnosed with PA and subse-
quently underwent pituitary surgery were gathered per institu-
tion. The list of patients was submitted to the Medical Records
Section for retrieval. Chart review was done at the Medical
Records Section at a specified schedule and was documented.
The diagnosis was based on clinical presentation, hormonal
evaluation, documented pituitary tumor by cranial computed
tomography (CT) scan and/or magnetic resonance imaging
(MRI) and histopathologic examination when available.

Clinical, hormonal and neuroradiological evaluation

The clinical presentation of the affected patients was noted
based on the recorded complaints in the medical history. Vis-
ual disturbances include blurring of vision, blindness, double
vision, and visual distortion, may it be transient, intermittent
or persistent. Signs and symptoms of hypogonadism include
erectile dysfunction, decrease in libido, amenorrhea, and in-
fertility.

The hormonal evaluation was based on the usual hormonal
evaluation tests of the type of PA, which include serum levels
of growth hormone (GH), prolactin (PRL), follicle-stimulating
hormone (FSH), luteinizing hormone (LH), estradiol, testos-
terone, adrenocorticotrophic hormone (ACTH), 8 am cortisol,
thyroid-stimulating hormone (TSH), free thyroxine (fT4) and
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free tritodothyronine (fT3). The occurrence of hypopituitarism
was noted when at least one biochemical deficiency was de-
termined. Central hypothyroidism was noted when the serum
levels of fT4 and/or free thyronine were suppressed with con-
current low or normal TSH levels.

For the neuroradiological evaluation, the tumor was cat-
egorized as microadenoma or macroadenoma based on its size
[4, 5]. There are classification systems that characterize inva-
siveness of PAs. The Hardy classification system defines the
extension of the sellar mass from the confines of the sella to
suprasellar, parasellar and extrasellar areas. The Knosp classi-
fication system, on the other hand, is used to quantify invasion
of the cavernous sinus [1, 8].

In this study, the immediate postoperative complications
were determined based on the study by Fonte et al [7]. Subse-
quently, the univariate and multivariate analyses with the pos-
sible risk factors were also ascertained.

Data analysis

To describe the patients” demographics, clinical presentation,
hormonal evaluation results, neuroradiological evaluation, and
surgical management given and their indications, categorical
variables were expressed in frequency and percentages while
continuous or quantitative profiles were indicated by mean and
standard deviation (SD). Furthermore, rates of complications
were also computed.

Test of associations among categorical variables was
performed using Chi-square test with 2 x 2 Fisher exact test
adjustment. Those independent variables, which were signifi-
cantly associated with complications, were subjected to mul-
tivariate risk factor analysis using logistic regression in order
to identify risk factors as potential predictors of complications.
Odds ratio with 95% CI was also be estimated among risk fac-
tors. Any associated P-values lesser than 0.05 alpha were con-
sidered significant. IBM SPSS ver. 21 was used as statistical
software.

Results

A total of 71 patients with PA who underwent pituitary surgery
were included in the study. The mean age was 44 years old,;
the youngest was 18 years old and the oldest was 77 years
old. There was approximately 1:1 female to male distribution
(36:35). The mean body mass index (BMI) was 25 kg/m2.
Around 29 patients (41%) had co-morbidities, mainly hyper-
tension (n = 20) and type 2 diabetes mellitus (n = 17). Majority
of the patients (n = 66) had no previous pituitary surgery. The
most common clinical presentation was visual disturbances (n
=57), headache (n = 35), and nausea and vomiting (n = 15).
Of all the confirmed cases, clinically non-functioning pi-
tuitary adenoma (NFPA) predominated (n = 55). Among the
hypersecreting PA (n = 16), majority were prolactin-secreting
PA (prolactinoma) (n = 12), followed by adrenocorticotropic
hormone (ACTH)-secreting PA (Cushing’s disease) (n = 3)
and growth hormone (GH)-secreting PA (acromegaly) (n = 1).
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Table 1. Hormonal and Neuroradiological Evaluation and Surgical Management of Patients With Pituitary Adenoma

Characteristics of patients Mean SD (%)
Hormonal evaluation
Level of ACTH (pg/mL) 95.80 113.43 2 (2.8%)
Level of cortisol (nmol/L) 450.46 1,222.89 55 (77.5%)
Level of LH (mIU/mL) 6.62 9.54 4 (5.6%)
Level of FSH (mIU/mL) 10.45 17.25 6 (8.5%)
Level of TSH (uIU/mL) 1.25 0.94 46 (64.8%)
Level of free T4 (pmol/L) 12.61 5.25 40 (56.3%)
Level of T4 (nmol/L) 79.09 31.51 14 (19.7%)
Level of free T3 (pmol/L) 3.32 1.18 10 (14.1%)
Level of T3 (nmol/L) 1.62 0.82 8 (11.3%)
Level of prolactin (mIU/L) 6,606.22 24,043.57 41 (57.7%)
Level of growth hormone (ng/mL) 15.35 21.56 2 (2.8%)
Level of testosterone (ng/mL) 1.55 1.40 4 (5.6%)
Level of estradiol (pg/mL) 19.13 9.48 2 (2.8%)
Neuroradiological evaluation
Size of the tumor 67 (94.4%)
Length 2.31 0.89
Width 2.44 0.95
Height 2.66 1.30

Tumor invasion

Hardy grading classification - -

Non-invasive (GRADE 0A-2E) - - 33 (46.5%)
Invasive (GRADE 3A-4E) - - 35(49.3%)
Unspecified - - 3 (4.2%)
KNOSP grading classification - -
Non-invasive (GRADE 0-2) - - 43 (60.6%)
Invasive (GRADE 3-4) - - 25 (35.2%)
Unspecified - - 3 (4.2%)
Surgical management
Trans-sphenoidal surgery - - 32 (45.1%)
Indications for trans-sphenoidal surgery
Visual compromise - - 24 (75%)
Treatment failure - - 2 (6.3%)
ACTH-secreting - - 1(3.1)
GH-secreting - - 1 (3.1%)
Not determined - - 4 (12.5%)
Trans-cranial surgery - - 39 (54.9%)
Indications for transcranial surgery
Visual compromise - - 33 (84.6%)
Tumor recurrence - - 4(10.3)
Others - - 2 (5.1%)
Final histopathology report - -
Pituitary adenoma - - 67 (94.3%)
Pituitary adenoma with hemorrhage - - 4 (5.6%)
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Table 2. Immediate Postoperative Complications

Complications Transcranial (n = 39) TSS (n = 32) All(n="71) P-value
No. of patients with any complication 12 (30.7%) 11 (34.4%) 23 (32.4%) 0.747
Identified complications
Diabetes insipidus 10 (25.6%) 6 (18.8%) 16 (22.5%) 0.344
Transient 6 (15.4%) 6 (18.8%) 12 (16.9%)
Undetermined (until discharge) 4 (10.3%) 0 (0%) 4 (5.6%)
Transient CSF leak 2 (5.1%) 3 (9.4%) 5 (7%) 0.405
Hemorrhage 4 (10.3%) 2 (6.3%) 6 (8.5%) 0.436
Subarachnoid 2 (5.1%) 2 (6.3%) 4 (5.6%)
Subdural 1(2.6%) 1 (1.4%)
Focal 1 (2.6%) 1 (1.4%)
Worsening of vision 1(2.6%) 1 (3.1%) 2 (2.8%) 0.887
Headache 1 (2.6%) 1 (3.1%) 2 (2.8%) 0.887
Obstructive hydrocephalus 2 (5.1%) 0 (0%) 2 (2.8%) 0.194
Seizure 2 (5.1%) 0 (0%) 2 (2.8%) 0.194
Hospital-acquired pneumonia 1(2.6%) 0 (0%) 1(1.4%) 0.194
Death 1 (2.6%) 1 (3.1%) 2 (2.8%) 0.702

Giant PA with at least 4 cm at its greatest diameter was also
noted at 20% (n = 14). Among the giant PA, NFPA was com-
monly noted (n = 8), followed by giant prolactinoma (n = 6).
Hypopituitarism was present in 45% (n = 32) of patients; eight
patients had isolated central hypothyroidism and five patients
had isolated hypocortisolism. The average length of hospital
stay was 13 days.

Among patients with NFPA, the mean age was 40 years
old (SD 15). It was predominantly seen among males (63%).
The mean BMI was 24 kg/m?. The clinical manifestations
commonly seen were headache (82%), visual disturbance
(49%), and nausea and vomiting (13%). Hypopituitarism oc-
curred in 47% of patients.

The mean age among patients with prolactinoma was 41
years old (SD 13). There was no sex predilection (female/male
is 1:1). The most common clinical manifestations were visual
disturbance (83%), headache (67%), and signs and symptoms
of hypogonadism (33%). The signs and symptoms of hypo-
gonadism were more commonly seen in patients with prol-
actinoma and this association was statistically significant (P-
value 0.02). Half of the affected patients had hypopituitarism.

There were only three patients with Cushing’s disease.
Baseline characteristics include mean age of 47 years old (SD
13), male predominance (67%), average BMI of 25 kg/m? (SD
5), co-morbidities (67%), and no previous pituitary surgery
(100%). The clinical manifestations were mainly Cushingoid
features (moon facie and plethora) (67%) (P-value < 0.001)
and visual disturbance (67%).

There was only one patient with a GH-secreting tumor in
a 58-year-old female with a BMI of 24 kg/m?, with co-morbid-
ities (hypertension and type 2 diabetes mellitus), and no previ-
ous pituitary surgery. Clinical features were coarse facial fea-
tures like frontal bossing and macroglossia (P-value < 0.001).
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TSH-secreting PA was not observed in this study.

In the hormonal evaluation of the PA (Table 1), the mean
level of cortisol was 450 nmol/L. The mean TSH was 1.25
pIU/L, fT4 was 12.61 pmol/L, and free triiodothyronine
(fT3) was 3.32 pmol/L. The average prolactin level was 6,606
mlU/L.

The mean tumor size was 2.3 cm (SD 0.89) x 2.4 cm (SD
0.95) x 2.6 cm (SD 1.30) (length x width x height). In the
Hardy grading system, almost half of patients had invasive tu-
mors (n = 35). In the Knosp grading system, 25 of patients had
cavernous sinus invasion.

There were slightly more patients with PA who underwent
transcranial pituitary surgery (55%). The most common indi-
cations for surgery were visual compromise (85%) and tumor
recurrence (10%). Among the patients who underwent trans-
sphenoidal surgery (45%), the most common indications were
visual compromise (75%), treatment failure (6%), and hyper-
secreting tumors (ACTH-secreting and GH-secreting tumors)
at 6.2%.

On the final histopathologic report, there were 94% con-
firmed cases of PA. There were four (6%) patients with PA
with hemorrhage.

In this study, any in-hospital postoperative complications
(Table 2) were noted in 32% (n = 23) of the study population.
The identified complications were diabetes insipidus (n = 16),
intracranial hemorrhage/hematoma (n = 6), transient CSF leak
(n=15), worsening of vision (n = 2), headache (n = 2), obstruc-
tive hydrocephalus (n = 2), seizure (n = 2), death (n = 2), and
hospital-acquired pneumonia (n = 1). There was no significant
difference between doing trans-sphenoidal versus transcranial
pituitary surgery. It was noteworthy, however, that for patients
who underwent transcranial surgery, diabetes insipidus was
more prolonged (noted until discharge and possibly beyond)
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Table 3. Univariate Test Between Patient’s Clinical Profile and the Presence of Complications

No complications (n = 48)

With complications (n = 23)

Variables P-value
N (%) Mean (SD) N (%) Mean (SD)
Demographics
Age years 43 (100%) 44.09 (14.36) 28 (100%) 42.82 (14.17) 0.715
Elderly > 60 years old 6 (12.5%) 2 (7.1%) 0.635
Sex - - 0.399
Females 26 (54.2%) 10 (35.7%)
Males 22 (45.8%) 13 (46.4%)
Presence of co-morbidities 20 (41.7%) - 9 (32.1%) - 0.839
With previous pituitary surgery 3 (6.3%) - 2 (8.7%) - 0.706
Clinical presentation
Presence of headache 22 (45.8%) 18 (78.3%) 0.009
Visual disturbances 37 (77.1%) 20 (86.9%) 0.3278
Nausea and vomiting 2 (4.2%) 3 (13%) 0.1713
Signs and symptoms of hypogonadism 4 (8.3%) 3 (13%) 0.533
Other signs and symptoms 8 (1.7%) 1 (4.3%) 0.1443
Microadenoma 5(10.4%) 0 (0%) 0.108
Giant adenoma 10 (20.8%) 4(17.4) 0.733
Hypopituitarism 22 (45.8) 9(39.1) 0.594
Hormonal evaluation
Level of cortisol 35 (81.4%) 335 (543.86) 20 (71.4%) 651.95 (1,911.49) 0.360
Level of TSH 30 (69.8%) 1.23 (1.04) 16 (57.1%) 1.27 (0.72) 0.888
Level of prolactin 23 (53.5%) 4,760 (16,891) 18 (64.3%) 8,965.3 (31,312.8) 0.585
Neuroradiological evaluation
Size of the tumor
Length 48 (100%) 2.28(0.98) 19 (82.6%) 2.36 (0.75) 0.734
Width 48 (100%) 2.3(0.94) 19 (82.6%) 2.64 (0.96) 0.151
Height 48 (100%) 2.68 (1.43) 18 (82.6%) 2.63 (1.1) 0.881
Tumor invasion
Invasive Hardy grade
Invasive (n = 35) 24 (50%) - 11 (47.8%) - 0.8639
Invasive Knosp grade
Invasive (n = 25) 18 (31.3%) - 7 (30.4%) - 0.5597
Surgical management
Trans-sphenoidal surgery 21 (43.8%) - 12 (52.2%) - 0.405
Transcranial surgery 27 (56.3%) - 11 (47.8%) - 0.086

(10.3% vs. 0%), greater incidence of intracranial hemorrhage
(10.3% vs. 6.4%), obstructive hydrocephalus (5.1% vs. 0%),
seizure (5.1% vs. 0%), and onset of hospital-acquired pneu-
monia (2.6% vs. 0%). These observations were statistically not
significant.

There were two patients who died. One patient was a
27-year-old female with no co-morbidities, diagnosed with
macroprolactinoma, presenting with visual disturbance and
amenorrhea. Patient underwent transcranial pituitary surgery.
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On the second postoperative day, she developed subarachnoid
hemorrhage with obstructive hydrocephalus. Patient subse-
quently expired due to overwhelming sepsis secondary to hos-
pital-acquired pneumonia and disseminated intravascular co-
agulopathy. The other patient was a 52-year-old male, diabetic,
diagnosed with non-functioning pituitary macroadenoma with
hypopituitarism. Patient underwent trans-sphenoidal pituitary
surgery and postoperatively, developed subarachnoid hemor-
rhage necessitating craniotomy for evacuation of hematoma.
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Table 4. Multivariate Analysis on Postoperative Complications

95% CI

Variables in the equation B SE P-value OR

Lower Upper
Age -0.002 0.022 0.929 0.998 0.956 1.042
Sex, males 0.737 0.618 0.233 2.091 0.622 7.026
Headache 0.629 0.587 0.284 1.875 0.594 5.924
Visual disturbance -0.906 0.938 0.334 0.404 0.064 2.539
Signs and symptoms of hypogonadism -0.315 1.022 0.758 0.73 0.098 5.41
Size of tumor length -0.316 0.53 0.551 0.729 0.258 2.06
Size of tumor width 1.601 0.675 0.018 4.959 1.32 18.624
Size of tumor height -0.9 0.492 0.067 0.407 0.155 1.066
Trans-sphenoidal surgery 0.187 0.658 0.776 1.206 0.332 4.381
Constant -0.978 1.45 0.500 0.376

Patient also succumbed to overwhelming sepsis. In this study,
the mortality rate was 2.8%.

A univariate test was done to find any association of pa-
tients’ characteristics and other variables with the occurrence
of immediate postoperative complications (Table 3). Age was
not a statistically significant factor in the onset of complica-
tions. Among those with complications, 39% had hypopi-
tuitarism, 32% had co-morbidities, 17% had giant adenoma,
9% had previous pituitary surgery, and 7.1% of the affected
patients belong to the elderly population. Among those with
no complications, majority were females (54% vs. 46%), had
lesser incidence of headache (46% vs. 78%) and visual distur-
bance (77% vs. 87%) as the initial clinical presentation, and
were harboring microadenoma (100% vs. 0%). These associa-
tions did not reach statistical significance except for the pres-
ence of headache as a clinical presentation.

A multivariate analysis was done on complications to de-
termine any risk factor. The variables included in Table 4 were
the only variables that were eligible for analysis. Tumor size
was the only risk factor determined, specifically the width of
the tumor.

Discussion

In this study, majority of the patients with PAs were harbor-
ing macroadenomas and NFPA, with a mean age of 44 years
old, and almost equal distribution among sex. Similar findings
were reported by Fonte and colleagues [7] in a local study.
Internationally, a Surveillance, Epidemiology, and End Results
(SEER) Program in the United States reportedly claimed that
the pituitary tumor median size was 1.5 - 2.3 cm [9]. The clini-
cal manifestations can range from mass effect on structures ad-
jacent to the pituitary that commonly lead to hypopituitarism
to signs and symptoms of hypersecretion of specific hormones
[10]. Similarly, in this study, clinical presentation was most
commonly due to tumoral mass effects, which include visual
disturbance, headache, and hypopituitarism.

PAs are slow-growing. The direction of growth is com-
monly towards the suprasellar space compressing the optic
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chiasm. Some PAs can invade downwards into the sphenoid
sinus or laterally into the cavernous sinus [11]. In this study,
most of the PA had suprasellar and parasellar extension. These
observations parallel that of the study by Fonte and colleagues

[7].
NFPAs (hormonally inactive)

NFPA is the most commonly reported indication for pituitary
surgery (about 50% of operated PAs) [12]. In this study, ma-
jority of patients who underwent pituitary surgery were har-
boring NFPAs. Clinical manifestations of these patients were
similar to those found in literature, typically presenting with
visual disturbance and/or hypopituitarism related to mass ef-
fect of the tumor. Compression of the stalk may cause mild
to moderate hyperprolactinemia in many NFPAs. Clinically,
NFPAs can usually be distinguished from prolactinomas. Prol-
actinomas typically secrete prolactin that exceed 250 pg/L and
may exceed 1,000 pg/L. Prolactin levels from NFPAs virtually
never exceed 94 pg/L [13]. In this study, patients presented
with normal to mild hyperprolactinemia.

Functioning PAs (hormonally active)

Prolactinomas are the most common hormone-secreting tu-
mors of the pituitary gland, representing up to 40% of all pi-
tuitary tumors [14]. They present as microadenomas in 90% of
cases and appear most frequently in females aged between 20
and 50 years; the sex ratio is (10 - 20):1 [1] and for macroad-
enomas the gender ratio is roughly equivalent [1, 15]. In this
study, majority of functional adenomas were macroprolactino-
ma, and indeed, the sex distribution was equal. The mean age
was 41 years old (age range 22 - 58). Premenopausal women
typically present with amenorrhea, infertility, and galactor-
rhea, which were also seen in our study.

Cushing’s disease was present in three patients, in which
two of them had macroadenoma. In the literature, patients with
Cushing’s disease commonly have microadenoma [16]. How-

www.jofem.org 127



Complications Post-Pituitary Surgery

J Endocrinol Metab. 2017;7(4):122-130

ever, there may be 4-10% of patients with larger tumors (more
than 10 mm in diameter) [17]. In a study done by Hwang and
colleagues [18], wherein comparisons between macroadeno-
mas and microadenomas in Cushing’s disease were made,
macroadenomas were not different from the biochemical tests
and clinical outcomes of the disease that was caused by micro-
adenoma.

Acromegaly is due to an excessive production of growth
hormone. It is marked by gradual physical dysmorphic chang-
es [19, 20]. There is a higher preponderance of macroadeno-
mas (> 65%) in acromegaly; hence, local signs are especially
important presenting features [1]. In this study, however, with
only one case of acromegaly, the mass noted was a microad-
enoma in a 58-year-old, overweight female with associated
hypertension and diabetes. Frontal bossing and macroglossia
were the only features mentioned. Microadenoma in acromeg-
aly is uncommon. In a study done by Park and colleagues [21],
only 15% of acromegalic patients presented with microadeno-
ma. Patients with microadenoma were found to be older and
had lower BMI and a lower prevalence of hyperprolactinemia
and hypogonadism.

Surgical management

In this study, more than half of cases were surgically managed
by the transcranial approach with visual compromise and treat-
ment failure as the most common surgical indications. It could
also be surmised that invasive tumors commonly seen in this
study and in fact, 20% were giant adenoma, may have contrib-
uted to the decision of the surgical approach. Current surgical
approach to pituitary surgery is through the trans-sphenoidal
route. Extensive invasiveness of the tumor has conventionally
been observed as a contraindication for the trans-sphenoidal
approach. However, there are also comprehensive surgical
modifications that permit access and provide effective initial
management of giant PAs with favorable results [22]. There
are certain features that favor the transcranial open craniotomy
over the trans-sphenoidal route, specifically, significant supra-
or retrosellar or lateral extensions of the tumor, brain invasion
with edema, firm tumor consistency, involvement or vasos-
pasm of the arteries of the circle of Willis, and encasement of
the optic apparatus or invasion of the optic foramina [23]. In
this study, almost half of patients had extensive tumors and
one-third had cavernous sinus invasion. The key to choosing
between the trans-sphenoidal and transcranial approach is in-
dividualization and sufficient preoperative evaluation, taking
into account the characteristics of the tumor and the patient’s
clinical status, and the capability and expertise of the surgical
team [24].

Postoperative complications

In this study, postoperative complications were noted in a re-
markable number (32%) of patients. The most common com-
plications were diabetes insipidus, hemorrhage, and transient
CSF leak. Other complications were worsening of vision,
headache, obstructive hydrocephalus, seizure, hospital-ac-
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quired pneumonia, and death. Similarly, in the literature, com-
plications related to the trans-sphenoidal approach are mainly
CSF leak followed by diabetes insipidus, postoperative nausea
and vomiting, and hematoma at operation site [25, 26]. On the
other hand, potential risks for the transcranial approach are
frontal lobe damage manifested postoperatively as changes
in memory, judgment, concentration, personality and anosmia
[2]. These clinical manifestations were not reported in this
study. Other significant complications are injuries to the optic
nerve, internal carotid artery and hypothalamus [27]. Corre-
spondingly, in the local study done by Fonte et al [7], simi-
lar incidence rate of immediate postoperative complications
was noted. Transient diabetes insipidus was the most common
complication, followed by CSF leak, hemorrhage, transient
worsening of vision, and death.

Diabetes insipidus

Diabetes insipidus is one of the common complications in the
immediate postoperative period following pituitary surgery. It
can occur in 16-38% of patients [28, 29]. It usually occurs dur-
ing the first postoperative day and completely resolves within
10 days [28]. In few patients, it may persist and require antidi-
uretic hormone analogs. This was comparable with our study,
in which 22.5% of patients had diabetes insipidus and majority
of cases were transient in nature.

Hemorrhage

Vascular complications are among the most feared complica-
tions following pituitary surgeries, occurring in about 1% [6].
In this study, a higher incidence of 9% resulted to intracra-
nial hemorrhage/hematoma. It was noteworthy to mention that
two of the patients who underwent trans-sphenoidal surgery
developed subarachnoid hemorrhage postoperatively, thereby
necessitating craniotomy for evacuation of hematoma.

CSF leak

Disruption of the arachnoid membrane during trans-sphenoidal
pituitary surgery is usually the cause of CSF rhinorrhea. This
occurs in 3-13% of cases [30, 31]. Similarly, in this study, CSF
leak occurred in five (7%) patients. These cases were transient
and resolved spontaneously.

Risk factors

The suggested risk factors that predispose to postoperative
complications after pituitary surgery are tumor volume and
histopathology, advanced age, body mass index, repeat opera-
tion, and previous radiotherapy [10, 32, 33]. In this study, the
only identified risk factor for the onset of any postoperative
complication was larger tumor size, specifically the width of
the tumor.
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