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Abstract

Introduction : Pituitary tumours are a common heterogeneous group of lesions of the central nervous system. The overall prevalence
of pituitary tumour in the general population is estimated to be 16.7%. Pituitary tumours present with a wide range of clinical
spectrum. The standard of care for a pituitary tumour involves primary surgical intervention followed by radiotherapy/chemotherapy
of the residual or recurrent tumour.

Materials and Methods: A retrospective study over a period of ten years (2013-2023 AD) of patients with pituitary tumour admitted
to the Department of Neurosurgery was done. Pituitary tumour was confirmed by MRI brain with dynamic contrast whenever
needed. Demographic profile of the patients, presenting complaints, radiological information about the tumour, intraoperative event,
post-operative event were collected. The patients were followed up either in person or through telephone. All statistical analysis was
done using SPSS software version 26.

Results: Of the 104 patients identified in the study period, 15 patients were excluded due to incomplete data and conservative
management. Of the 89 patients included, there were 43 male patients. The mean age of the population was 47.9 (+13.97) years. The
majority of the patients (66.3%) had non-functioning pituitary tumour. Most of the patients (52.8%) were managed with transcranial
approach. The majority of the patients showed improved outcome in terms of visual symptoms, acromegaly features and hormone
profile at 3 months post-surgery follow up.

Conclusion:Pituitary tumours are a heterogeneous group of lesions of the central nervous system presenting with a wide range
of clinical spectrum. The management is primarily surgical with recent trend of surgical approach being endoscopic transnasal
transsphenoidal.
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Introduction

were considered rare, but recent studies have shown that the
prevalence is higher than previously thought due to the increase
in diagnostic tests'*. The prevalence from cancer registries
is reported at approximately 130-230 cases per 100,000
population®. They are the second most common intracranial
neoplasm after meningiomas. The prevalence of pituitary tumors
was up to 40% in radiological series and 35% in autopsy®

Pituitary tumors are a common heterogeneous group
of lesions of the central nervous system'. The overall
prevalence of pituitary tumor in the general population is
estimated to be 16.7% 2. The frequency varies greatly according
to age and sex, with the tumors being slightly more frequent
in females and between the ages of 40 and 60 years®. They
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primary surgical intervention followed by radiotherapy/
chemotherapy of the residual or recurrent tumour. Surgery
remains the best treatment option as it provides immediate
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management unless they are large enough to cause mass effect
which requires surgical decompression. Pharmacological agents
to treat hyperprolactinemia are dopamine agonists as well as
the serotonin antagonist '°. The two main surgical approaches
are transcranial surgery and the lesser invasive transsphenoidal
surgery (TSS). The choice of each of these approach depends on
the type of tumour, invasion, the extent of tumour removal and
surgeons expertise !

Materials and Methods

We conducted a retrospective cohort study in our hospital,
Department of Neurosurgery over time period 2013-2023 AD
of all patients with pituitary tumour who underwent surgical
resection. The patients who were managed conservatively were
excluded from the study.

The diagnosis of pituitary tumour was based on clinical
symptoms and positive findings on magnetic resonance imaging
(MRI) brain. The patients were admitted to the neurosurgery
ward. Ophthalmological evaluation was done for visual acquity,
visual field and fundoscopy. Preanesthetic evaluation was done
and the patients were subjected for surgical resection. The choice
of surgical approach was decided by the operating surgeon.
Post-operative management included careful monitoring of fluid
and electrolyte, vitals and regular dressing of wounds..

Demographic data in terms of age, sex, type of tumour
and duration of hospital stay were collected. Similarly, clinic-
radiological factors such as presenting complaints, visual
examination at presentation, hormone profile, characteristics
and volume of the tumour, choice of surgical approach,
intraoperative events, duration of surgery and postoperative
complications were collected. The outcomes of the patients
were measured with improvement in visual symptoms, bodily
features and hormone profile at 3 months post-operative period.
Ethical approval was taken from the institutional review
committee of our institute. The data was analyzed in IBM SPSS
version.”* Continuous variables were summarized using means
and medians and categorical variables were expressed as counts
and percentages.

Results

A total of 104 patients with pituitary tumour were
admitted in our department over the last 10 years. Fifteen
patients were excluded due to incomplete data and conservative
management. Thus, 89 patients were included in our study. The
mean age of the study population was 47.9 (£13.97) years with
a range of 22-83 years. The male to female ratio was 43:46.
The majority (85 patients) of the patients had pituitary
macroadenoma. Only four patients had pituitary microadenoma.
Of'the 85 patients with pituitary macroadenoma, 74 patients were
newly diagnosed macroadenoma, five patients were recurrent
macroadenoma and six patients had presented with apoplexy.
Thirty (33.7%) patients had functional tumour and 59 (66.3%)
patients had non-functional tumour. Of the patients with
functional tumour, the majority (15 patients) had growth
hormone secreting tumour (Figure 1).
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Figure 1: Type of tumour based on functional status

The most common presenting complaint in our study was
headache (75 patients) followed by visual symptoms (73
patients) (Table 1).

: Presenting complaints Number of patients
Headache 75
Visual symptoms 73
Altered sensorium 8
Menstrual irregularities 2
Increase in size of hands and feet 10
Others 11

The mean volume of the tumour was 16.02 (+7.01) cm3 in our
study with a range of 0.11-77.76 cm3 as seen from the pre-
operative MRI brain. The majority of the patients had tumour in
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Figure 2: Knosp grading of the population

There were three surgical approaches used for resection
of tumour in our study: transcranial, microscopic transsphenoidal
and endoscopic transsphenoidal approach. We switched to
endoscopic transnasal transsphenoidal approach three years back
and since then we have been continuing the same. The majority
of the patients (52.8%) underwent transcranial approach for the
resection of tumour (Figure 3). Comparing the different
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approaches, the mean duration of surgery was shorter in the
endoscopic transsphenoidal approach whereas the mean volume
of blood loss was lesser in the microscopic transsphenoidal
approach (Table 2).
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Figure 3: Surgical approaches used in the study population

Table 2: Mean duration of surgery and mean volume of blood

We were able to retrieve the post-operative MRI brain report in
only 47 patients. Of these 47 patients, near total excision of the
tumour was done in four patients. All these four patients were
operated by transcranial approach and are kept under regular
follow up. The remaining 43 patients underwent gross total
excision of the tumour.

There were four mortality in our study. Two patients
had anterior cerebral artery (ACA) stroke with ventilator
associated pneumonia (VAP) ultimately leading to death. Two
patients withdrew support during the course of treatment.

We analyzed the outcome of the patients at three
months post-surgery follow up in terms of improvement in
visual symptoms, bodily features and hormone profile. Ten
patients had bodily symptoms (increase in size of hands and
feet) at presentation and all these patients showed improvement
in resolution of these features (Table 4).

Table 4: Outcome of patients at 3 months post-surgery follow up

Parameter Total number of | Number of pa-

loss in different surgical approaches patients tients improved
Surgical Approach Mean duration | Mean volume of Visual symptoms (visual ac- | 73 58 (79.45%)
of surgery (hrs) | blood loss (ml) quity/visual field)
Microscopic transsphenoidal | 5+ 0.86 350+ 50 Acromegalic features (Reso- | 10 10 (100%)
Endoscopic transsphenoidal | 4.83 + 0.79 489.74 % 101.24 lution at different stages)
Transcranial 826+ 1.33 714.8 +107.8 Hormone secreting tumours | 30 28 (93.33%)

The mean duration of hospital stay was 15.09 (£7.48) days
including the pre-operative hospital stay. Seventy three (82%)
patients required ICU stay. The mean duration of ICU stay was
4.28 (£2.9) days.

Of the 39 (43.82%) patients operated by endoscopic
transsphenoidal approach, intra-operative CSF leak was seen in
eight (20.51%) patients. Of these eight patients, six patients had
CSF rhinnorhoea in the immediate postoperative period. Five
patients were managed with lumbar drain and one patient was
managed with sellar floor repair in the operating theatre.
Diabetes Insipidus (DI) was the most common post-operative
complication which was seen in 33 patients. Of these, five
patients had transient DI. The other post-operative complications
were Syndrome of Inappropriate Anti-Diuretic Hormone
Secretion (SIADH), limb weakness, 3rd cranial nerve palsy,
tension pneumocephalus and hypopituitarism (Table 3).

Table 3: Post-operative complications in the study population

Post-operative complications Number of patients
Diabetes Insipidus (DI) 33

Syndrome of Inappropriate Anti-Di- | 7
uretic Hormone Secretion (SIADH)

Limb weakness

Tension pneumocephalus

8
3rd cranial nerve palsy 2
1
9

Hypopituitarism

(Hormone profile)

(Figure 4, 5, 6). Some of our representative cases are presented
below

Figure 4: (A) Pre-operative and (B) post-operative MRI images
of patient with non-functioning pituitary tumour operated via
endoscopic transnasal transsphenoidal approach.

Figure 5: (A) Pre-operative and (B) post-operative MRI images
of patient with non-functioning pituitary tumour.
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Figure 6: (A) Pre-operative and (B) post-operative images of
patient with functioning pituitary tumour (Cushing s disease).

Discussion

The majority of the pituitary tumours are benign
adenomas of the adenohypophysis. Tumours of the
neurohypophysis are rare as are pituitary carcinomas. Pituitary
adenomas are a group of diverse neoplasms that typically
arise from the hormone-secreting epithelial cells in the
adenohypophysis of the pituitary gland and rarely metastasize '*
. Microadenomas are defined to be neoplasms <1 cm contained
within the sella turcica, while macroadenomas are neoplasms
>1 cm that may be contained within the sella turcica but often
extend into the superior, inferior and lateral extrasellar space >'°.
Furthermore, pituitary neoplasms may be classified as functional
or nonfunctional, where functional neoplasms present with
clinical symptoms specific to increased hormonal secretion and
activity. Nonfunctional pituitary adenomas commonly present
due to mass effect or are identified incidentally on autopsy '*!".
Pituitary neoplasms are estimated to be 10—15% of all central
nervous system (CNS) tumors and constitute 25% of all
surgically resectable CNS tumors '®!?. A subset of pituitary
neoplasms are subclinical and are discovered incidentally.
According to the autopsy studies, pituitary neoplasms occur in
approximately 1-35% of the general population %%,

Demographic Characteristics

The demographic characteristics in our study were similar to
those observed in other series of patients with pituitary tumours.
The mean age of the patients was similar to the mean age in
other published studies. There was slight higher female sex
predilection consistent with previously published studies 3.

Presenting complaints

The most common presenting complaint was headache seen
in 75 (84.26%) patients in our series. However, visual loss
(39%) was the most common presenting complaint followed by
endocrine abnormality (21%) and headache (15%) in literature
2. In a study from Iceland with 410 pituitary adenomas, most
common tumour type was non-functioning adenomas (43%).
Similar to our study with most common being non-functioning
adenomas (66.3%) .

Surgical Approach

The most common surgical approach in our series was
transcranial approach done in 47 (52.8%) patients. However, in
recent years there is shift in surgical approach towards endoscopic
transsphenoidal approach. Even though we have higher number

of patients with transcranial approach, in the recent years we
have shifted to doing more cases of endoscopic transnasal
transphenoidal approach. Endoscopic transsphenoidal approach
showed lower mean duration of surgery (4.83 £ 0.79 hours ) and
lower mean blood loss (489.74 + 101.24 ml) in our series. In
a meta-analysis in 2017, the transsphenoidal approach showed
increased remission rates and lower chances of meningitis as
compared to transcranial approach 252,

Complications

Diabetes Insipidus (DI) was the most common complication
seen in 33 (37.07%) patients in our series. In the study by Fonte
et al, DI was the most common complication, followed by CSF
leak and hemorrhage ?’. However, Zhang et al in 2020 reported
hypopituitarism (34.36%) as the most common complication
followed by DI (17.18%) and hyponatremia (15.34%) *.

Outcome

The outcome of the patients was evaluated at 3 months post-
surgery follow up in terms of improvement in visual symptoms,
bodily features and hormone profile. 79.45% of the patients
with visual symptoms (visual acquity/visual field), 100% of the
patients with acromegaly features and 93.33% of the patients
with derangement in hormone profile showed significant
improvement. Similar outcome were seen in other published
literature following pituitary tumour resection *-3!,

Limitations
This is a single centre, single department study with a small
sample size. Hence, the results may not be generalized.

Conclusion

Pituitary tumours are a common heterogeneous group
of lesions with wide range of clinical symptoms presenting as
functioning and non-functioning tumours. Different surgical
approaches can be applied according to the extent of the tumour.
Surgical resection remains the best treatment option with
acceptable post-operative outcome.
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