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ABSTRACT
Background: Acromegaly poses several challenges to the anesthetists, neurosurgeons, endocrinologists and
intensivists, mandating a careful, coordinated multidisciplinary approach for a successful surgical outcome. An
emphasis is required on a thorough preoperative evaluation of airway, neurological and endocrine and metabolic
status so as to formulate a suitable perioperative management plan.
Methods: The rates of various perioperative complications, both surgical and anesthesia related, during pituitary
surgeries in acromegaly patients were studied. Data collected included demographics, patient’s medical history and
any associated comorbid conditions, diagnosis, procedure performed, anesthetic management, intraoperative and
postoperative complications.
Results: This is a retrospective analysis of 22 patients of acromegaly who underwent excision of a growth hormone
(GH) secreting pituitary adenoma from October 2012 to December 2017. Male: female, 14:8 with a mean age of
32±9.5 years. The common presenting symptoms were somatic dysmorphism, headache, visual field defects and
menstrual irregularities. Preoperative associated co-morbidities were hypertension (4), diabetes mellitus (6), Ischemic
Heart Disease (1), hypothyroidism (3), situs solitus (1), lumbar and cervical disc prolapse (1), nephropathy (1) and
poliomyelitis (1). One patient had difficult tracheal intubation with repeated attempts at direct laryngoscopy and
surgery was deferred to a later date where awake fibreoptic bronchoscopic intubation was done. Two more patients
with anticipated difficult airway, trachea was intubated using a fibreoptic bronchoscope. Out of 22 Transsphenoidal
surgical approach (transnasal or sublabial) and pterional craniotomy was done in 18 and 4. Inhalational anaesthetic
was used in the majority of patients (isoflurane, 18 and sevoflurane, 03) propofol infusion was used in 1 patient.
Intraoperative cardiac complications like hypertension, ventricular ectopics was seen. Postoperatively metabolic,
water and electrolyte imbalance were common occurance. CSF rhinorrhoea was seen in 4 patients and one developed
meningitis.
Conclusions: The present data shows that patients undergoing pituitary surgery for acromegaly have many airway
issues, cardiac and metabolic risk factors.
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INTRODUCTION
Pituitary tumours usually occur in adults and represent
10% of all intracranial neoplasms out of which accounts
2.8 to 13.7 cases per 100000 people.1 Pituitary tumours
may be classified according to their size into

microadenomas (<10mm) or macroadenomas (>10mm)
and, according to function, they may be classified as
functioning or nonfunctioning. Functioning tumours often
present with symptoms of hormonal hypersecretion as
acromegaly, galactorrhoea, excessive weight gain with
cushingoid features, menstrual irregularities and water
imbalances and also the proximity of pituitary to many
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critical anatomical structures from various physiological
systems confluence in sellar and parasellar region results
in pressure and mass effect on these neurovascular
components leading to variety of signs and symptoms
like visual loss, headache, convulsions and
panhypopituitarism.2
Acromegaly is functional pituitary tumour with excess
growth hormone secretions leading to physical
manifestations, Prognathism, malocclusion of teeth,
coarsening of facial features and bony proliferation are
pathognomonic of acromegaly. There can be thickening
of the pharyngeal and laryngeal tissues, hypertrophy of
the periepiglottic region, calcinosis of the larynx leading
to narrowing of the glottic opening and even injury to the
recurrent laryngeal nerve. A history of hoarseness of
voice and obstructive sleep apnoea (OSA) should alert
the anaesthesiologist of possible laryngeal involvement.39

Several retrospective cohort studies suggest that
perioperative mortality in acromegaly is at least twice of
that in the general population.4 The incidence of OSA in
patients with pituitary disease has been reported to be 6080% in patients with acromegaly and 18-32% with
Cushing’s disease when compared to general populations
where prevalence is 2-25%.4-7
The main surgical approach for pituitary surgery is
transsphenoidal as it is minimally invasive with better
outcome either alone or in combination with medical
treatment,
conventional
radiotherapy
and/or
radiosurgery.10 The advent of minimally invasive surgery
along with neuroimaging has considerably decreased
perioperative morbidity and mortality following pituitary
surgery This retrospective analysis was to determine the
perioperative complications in patients with acromegaly.
METHODS
This is a retrospective review of case records of 22
Acromegalic patients who underwent pituitary tumour
excision (Transsphenoidal or Transcranial) between
October 2012 and December 2017.
Data collected included demographics, patient’s medical
history and any associated comorbid conditions,
diagnosis and procedure performed, anesthetic
management, preoperative investigations, intraoperative
and postoperative complications. Permission was
obtained from the institute.
Intraoperative and postoperative records of the patients
were recovered to collect the information on
perioperative events during the hospital stay. Various
intraoperative and postoperative events recorded
included: Difficult mask ventilation, Difficult to intubate,
tachycardia (sudden increase in heart rate by 20% of
baseline value), bradycardia (fall in heart rate by 20% or
more), hypertension and hypotension (rise or fall in blood

pressure by more than 20%, respectively), preoperative
airway assessment, preoperative investigations including
hormonal assay (Growth Hormone, ACTH, TSH, T3, T4,
Cortisol, Prolactin) were extracted. Hypothermia (fall in
core temperature below 35.5°C), electrolyte disturbances
(hyponatremia or hypernatremia), nausea and vomiting,
fever (temperature above 99°F), increased ICP (suggested
by the signs like nausea and vomiting, bradycardia,
drowsiness or altered sensorium and CT findings),
arrhythmias (like premature ventricular contractions,
bigemini and asystole), hemorrhage, delayed awakening,
meningitis, diabetes insipidus, shivering, convulsion,
respiratory
complications
(stridor,
wheezing,
postoperative mechanical ventilation). Data are presented
as mean (SD), median (range), or number (percentage).
RESULTS
This is a retrospective analysis of 22 patients of
acromegaly who underwent excision of a growth
hormone (GH) secreting pituitary adenoma from October
2012 to December 2017. Out of the 22 patients who had
pituitary surgery for acromegaly (male: female, 14:8)
with an age range from 22-59 years and a mean (±SD)
age of 32±9.5 years. The main presenting symptoms of
the patients were related to the effects of the hormone
secretion by the tumor. The common presenting
symptoms were somatic dysmorphism, headache, visual
field defects and menstrual irregularities (Table 1).
Table 1: Incidence of presenting symptoms.
Symptom
Headache
Increase in body size
Diminision of vision
Menstrual irregularities
Vomiting
Lethargy
Milk discharge from nipple
Drooping eyelids
GTCS
Giddiness
Erectile dysfunction
Polyphagia, polydypsia,
polyuria
Pain in the ear
Low back ache
Neck pain % quadriparesia

No. of
patients
14
20
12
6
1
1
2
2
2
1
1

% total no.
of patients
63.63
90
54.54
27.27
4.54
4.54
9.09
9.09
9.09
4.54
4.54

1

4.54

1
1
1

4.54
4.54
4.54

The mean Growth Hormone level was 69.8+11.2ng/mL
(Normal value: <2ng/mL). TSH, T3, T4, and cortisol
levels were in the normal range (Table 2).
Preoperative associated co-morbidities were hypertension
(4), diabetes mellitus (6), Ischemic Heart Disease (1),
hypothyroidism (3), situs solitus (1), lumbar and cervical
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disc prolapse (1), nephropathy (1) and poliomyelitis (1)
(Table 3).
Table 2: Preoperative hormonal assays of acromegalic
patients.
Hormone
Growth hormone
ACTH
TSH
T3
T4
Cortisol
Prolactin

Hormone level
69.8 ±11.2ng/ml
36.5±14.1pg/mcl
1.4 ± 1.2µiu/ml
11.9 ± 35.6ng/ml
17.5±33.5µg/dl
17±18.5µg/dl
51.4 ±76.1µg/dl

Table 3: Associated comorbidities in acromegalic
patients.
Comorbidities
Diabetis mellitus
Hypertension
Ischemic heart disease
Nephropathy grade 2
Hypothyroid
Cervical intervertebral disc
prolapse
Poliomyelitis
L4-l5 canal stenosis
Congenital H D, mild AR, situs
solitus, bicuspid aortic valve

Intraoperative
complications
encountered
were
hypertension in 6 patients, with 2 patients requiring
pharmacological therapy. Hypotension in one patient,
tachycardia (HR>130 bpm) in one patient, bradycardia in
2 with one patient requiring atropine 0.6mg and a patient
with frequent ventricular ectopics managed by IV
lignocaine.
One
patients
had
postintubation
bronchospasm treated with inj. deriphylline. One patient
required higher doses of neuromuscular blocking agents.
Mean blood loss was 124±115ml.
Postoperatively, one patient had apnoea and oxygen
desaturation that was managed with bag-mask
ventilation.
Five
patients
had
uncontrolled
hyperglycemia. Delayed postoperative complications
included, diabetes insipidus in 3 patients, which was
treated with fluid intake and Inj. vasopressin and
hyponatremia in two patients which was treated with 3%
hypertonic saline and tab fludrocortisone.

No. of
patients
6
4
1
1
3

% total no.
of patients
27.27
18.18
4.54
4.54
13.63

1

4.54

1
1

4.54
4.54

DISCUSSION

1

4.54

The real estimation of incidence of complications
associated with pituitary surgery for acromegaly patient
is difficult because not all complications are reported and
there is a lack of clear definition of what should be
considered a complication.11,12 The reported complication
rates for pituitary surgeries varied from 6 to 20%.12,13
with acromegaly patients rate of complications are much
higher.

Airway grading was Mallampati class I and II in 20
patients and class III and IV in 2 patients. One patient had
difficult tracheal intubation with repeated attempts at
direct laryngoscopy and surgery was deferred to a later
date where awake fibreoptic bronchoscopic intubation
was done. Two more patients with anticipated difficult
airway, trachea was intubated using a fibreoptic
bronchoscope.
Out of 22 acromegalic patients who underwent
transsphenoidal surgical approach (transnasal or
sublabial) and pterional craniotomy in 18 and 4 cases
respectively. Preoperative lumbar drain was inserted in 3
patients to facilitate descent of the suprasellar part of the
tumor or to facilitate CSF drainage postoperatively.
Inhalational anaesthetic was used in the majority of
patients (isoflurane, 18 and sevoflurane, 03) propofol
infusion was used in 1 patient (Table 4).
Table 4: Characteristics of the patients.
Characteristic
Total
Male/female
Mean age in years
Mallampatti I and 2 / 3 and 4
Transsphenoidal/ transcranial
Isoflurane/sevoflurane/propofol

No. of patients
22
14/8
32 ± 9.5
18/4
18/4
18/3/1

Four patients had CSF rhinorrhoea of which one
developed acute bacterial meningitis requiring treatment
in ICU with appropriate antibiotics. There was no
mortality in the current series. Two patients had
significant residual tumor or a recurrence that required a
repeat surgery.

In the current analysis one patient tracheal intubation was
difficult with repeated attempts at direct laryngoscopy
and the surgery was deferred to a later date where awake
fibreoptic bronchoscopic intubation was done. In two
more patients with anticipated difficult airway, trachea
was intubated awake using a fibreoptic bronchoscope.
Airway management in patients with acromegaly can
pose difficulties both during mask ventilation as well as
during tracheal intubation. Mask ventilation can be
difficult due to thickening of the soft tissues of the nose,
mouth, lips and tongue.
The incidence of difficult intubation in patients with
acromegaly is about four to five times higher than the
rates of about 2.5% in those without acromegaly.14 These
difficulties have been managed by various measures from
tracheostomy to awake fibreoptic intubation both
Messick et al and Schmitt et al propose that the incidence
of difficult intubation in these patients to be 13% which is
higher than the normal population.13,15,16
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It has also been found that patients who were initially
assessed to be Mallampati class 1 and 2 had actually a
difficult airway.16,17 Thus, a reassuring preoperative
airway examination could be misleading and the
anaesthesiologists should be prepared to manage a
difficult airway in these patients and various airway
devices to aid intubation should be readily available. Use
of intubating laryngeal mask airway has met with limited
success for unparalysed acromegalic patients because of
upper airway abnormalities, especially, a large tongue.18
Similarly, flexible fibreoptic intubation also may be
difficult in these patients.19 Awake intubation could thus
be a safe option in patients with anticipated difficult
airway
The frequency of various cardiovascular changes found
in our series was similar to the observations made in
other series.13,20,21 Hypertension was more prevalent
perioperatively which was treated using meatprolol and
labetalol. Other haemodynamic side effects include
bradycardia counteracted by boluses of injection
Atropine. Ventricular ectopics was transient, tachycardia
and hypotension which were treated by boluses of fluids
and injection mephentermine (Table 5). Chowdhury T et
al in their study observed 6% of hypertensive episodes
and 1% incidence of intraoperative bradycardia.21
Long standing Growth hormone secretion will have
systemic effects on heart making it susceptible to many
haemodynamic events. Hypertension is present in 40% of
patients leading to left ventricular hypertrophy
(LVH).22,23 Acromegalic cardiomyopathy is characterised
by diastolic dysfunction and a poorly compliant left
ventricle, with a need for higher ventricular filling
pressures.24,25 It is due to interstitial myocardial fibrosis
and may not return to normal after treatment.

standing Obstructive Sleep Apnoea(OSA) may also be
present.26 Five patients had metabolic derangements seen
as uncontrolled hyperglycemia.
Electrolyte and Fluid disorders are common in the
immediate postoperative period as a result of damage to
posterior pituitary stalk and hypothalamus leading to
diabetis insipidus and hypothermia. Hypernatremia was
seen in 3 patients was treated by infusing free water and
good hydration. One patient of hypotention needed 3%
hypertonic saline infusion. The incidence of
endocrinological complications was found to be 17.9%.13
The incidence of diabetis insipidus (DI) is comparatively
higher after transcranial resection as compared to
transsphenoidal surgery. It can be either transient or
permanent. The incidence of permanent DI after
transsphenoidal surgery in one study has been found to be
2% and that of transient DI 16.6%.17,27,28
It usually manifests as hypernatremia, polyuria, thirst and
polydipsia and a strict watch on intake, output and serum
sodium levels is necessary. Fluid losses are replaced
initially with isotonic saline and later with hypotonic
fluids depending on serum sodium levels.
Since transient DI is encountered most commonly (>95%
of times), a single dose of desmopressin (DDAVP) is
usually sufficient. In a series of over 800 patients who
underwent transsphenoidal surgery, Nemergut et al found
that 12.4% of patients required to be administered
DDAVP in the postoperative period.17 Transient polyuria
is frequently noted during the 1st postoperative day, and
usually only 20% of patients require treatment with
desmopressin.29 Early transient DI is thought to be caused
by temporary dysfunction of vasopressin-producing
neurons as a result of surgical trauma.29

Table 5: Incidence of encountered complications.
Complications
Hypertension/hypotension/
ventricular ectopics
Tachycardia/bradycardia
Post-operative bronchospasm
Prolonged apnoea and
desaturation
Hyperglycemia
Hypernatremia/diabetis
insipidus
Hyponatremia
CSF rhinorrhoea
Meningitis

No. of
patients (%)
6(27%)/1(4.54%)/2(%)

1(4.54%) /2(9%)
1
1
5
3
2
4
1

Immediate postextubation one patient had bronchospasm
and was relieved by Salbutamol inhalational puff and
injection deriphylline. One patient had prolonged apnoea
and desaturation and was supported by mask assisted
breaths (Table 5). Right ventricular dysfunction
secondary to pulmonary hypertension due to long

We had 4 patients with CSF rhinorrhoea of which 1
developed acute bacterial meningitis (Pseudomonas)
requiring treatment in ICU with appropriate antibiotics.
Continuous lumbar CSF drainage usually promotes
resolution of the leak postoperatively which was used in
2 of our patients. Choudhary et al noted CSF leak had
highest incidence in acromegalics (64%), followed by
46% in prolactinomas and 33% in non-functioning
pituitary adenoma.21
Gondim et al in a retrospective review of 301 patients
who underwent endoscopic pituitary resection found the
incidence of anatomic complications to be 8.97%.13 A
CSF leak may occur intra- or postoperatively and entails
the risk of meningitis, which is a potentially fatal
complication.7,12 The reported incidence of CSF fistulas
after transsphenoidal surgery is 1 to 4% and the incidence
of meningitis is 0.8 to 2%. Meningitis may also occur
without a postoperative CSF leak. Prophylactic antibiotic
drugs are used by most surgeons in an attempt to prevent
meningitis, but the effectiveness of these prophylactic
medications has never been proven.30
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CONCLUSION
The present data shows that patients undergoing pituitary
surgery for acromegaly have many airway issues, cardiac
and metabolic risk factors. They are also vulnerable for a
number of intraoperative and postoperative complications
like CSF rhinorrhoea and meningitis. With effective
identification of patients at risk and careful clinical,
radiological and laboratory monitoring in the
perioperative period, they can be managed with very low
morbidity. With the advent of minimally invasive
transsphenoidal approach resulted in improved outcome
with fewer complications, more complete resections and
shorter hospital stay
The retrospective nature of our study has its limitation.
We did not monitor ICP in our patients, so the reasons
provided for hemodynamic changes secondary to change
in intracranial pressures can be considered hypothetical.
Follow up and long-term outcome of our patients is also
not known as it was beyond the scope of our study.
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