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Abstract

Background: Laparoscopic adrenalectomy has become the gold standard technique for adrenal masses under 6 cm due to a
number of advantages over the conventional approach; however, for larger masses, an open approach has been suggested
because it is thought to be associated with less perioperative, hemodynamic instability and ensures complete tumor resection.
Aims and Obijectives: The goal of this study is to evaluate the effectiveness and viability of laparoscopic adrenalectomy for
pheochromocytoma.

Study Design: Prospective cohort study.

Material and Methods: All patients who underwent laparoscopic adrenalectomy (LA) for pheochromocytoma (PCC) at
ASCOMS hospital Jammu between November 2020 to January 2023 were included in the study after taking an informed
consent. The surgeries were performed by the same surgeon having more than 10 years of experience.

Results: Our study included total of 52 patients (30 females and 22 males) who underwent laparoscopic adrenalectomy for
different adrenal masses. Out of 52 patients who underwent adrenalectomy, only 15 turned out to be having pheochromocytoma
on histopathology. The mean operative time was 145 minutes with an average blood loss of 200 mi

Conclusion: Our study's findings strongly imply that, in the hands of an experienced surgeon, laparoscopic adrenalectomy offers
a safe and practical alternative to the traditional approach, even in cases of large pheochromocytomas, given the quicker
recovery times and comparable results.
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Introduction

Laparoscopic adrenalectomy, which was first described
in 1992, is now recognized as the best treatment option
for the majority of adrenal tumors. It has reportedly
been linked to better short-term outcomes, including
lower perioperative morbidity and a quicker
postoperative recovery period(1,2) Pheochromocytomas
potentially have lethal cardiovascular effects due to the
catecholamine secreting tendency of this tumor(3,4).
Other related complications of renal and gastrointestinal
system have also been well described (6,7). With only
surgical resection as the definitive treatment, multiple
approaches have been described till date. The
laparoscopic approach is more technically difficult,
resulting in a longer operation time and a higher
postoperative complication rate even in the hands of
experienced surgeons because of the peculiar biological
behavior of the adrenal lesions, which include high
vascularity, multiple adhesions, and larger size in
comparison to other adrenal lesions.(8,9,10)Concerns
regarding the intraoperative hyper and hypotensive
events being more prevalent in large tumors, can be
attenuated by pneumoperitoneum, leading to a difficult
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anesthetic management. The aim of this study was to
analyze the safety, feasibility and intraoperative short
term outcomes of LA for PCC in a tertiary care centre
in northern India.

Material and methods

After taking institutional ethical committee clearance of
the hospital, all the patients diagnosed with adrenal
masses on the basis of clinical evaluation, biochemical
tests (catecholamines, metanephrines and serum
chromogranin A levels), abdominal USG and CT scan
(assessment of size and relationship with adjacent
organs) were admitted on OPD basis and underwent
LA by the same surgeon at our institution during a
course of three years . For Perioperative management of
PCC a prospective protocol was established, after the
completion of surgical learning curve. The pre-
operative pharmacological treatment, administered
about 2 weeks before operation, included: non-selective
alpha adrenergic blocker (phenoxybenzamine 10mg
OD). In a few patients who had concomitant
tachycardia a beta one selective blocker was added to
the pre-operative treatment. Intraoperative hypertension
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and sinus tachycardia were managed by alpha
adrenergic blockers and beta blockers (labetelol)
,respectively. To minimize the complications caused by
catecholamine release, the complete voiding of adrenal
surge with minimal manipulation of the tumor was the
surgical strategy. All patients were put under the
intensive care unit(ICU) for the first post-operative day.
All the baseline investigations and variables were
recorded for each patient which included comorbidities
, ASA score, catecholamine and metanephine levels,
pre-operative symptoms operative time, need of blood
transfusion and intraoperative/postoperative events
(Hypertension, Hypotension, tachycardia) An informed
consent was taken from all the patients before the
operation.

Results

A total of 52 patients underwent Ilaparoscopic
adrenalectomy for different adrenal masses. A
transperitoneal laparoscopic approach was attempted in
all the cases. The median tumour size was 7.5 cm and
median operative time 145 min. Average blood loss
reported in our study was 200 ML. Only 5 cases
required conversion to open adrenalectomy in view of
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severe fluctuations of blood pressure, and severe
bleeding which was difficult to control laparascopically.
In other patients, failure to separate adrenal mass
posteriorly was the reason for conversion due to dense
adhesions with IVC with overall conversion rate of
3.84%. Intraoperative blood transfusion was given to 5
patients considering the intraoperative blood loss
secondary to difficult dissection maneuvers. All the
patients who required conversion to  open
adrenelectomy turned out to be Pheochromocytoma on
histpathological examination. Post-Op morbidity was
seen in 2 patients which required longer ICU stay (3
days vs 1 day); both patients developed post-op
hypotension and were managed with I/v fluids and nor-
epinephrine infusion which was slowly tapered off.

The patients were discharged after stabilisation and
normalisation of the endocrine panel after diligent
discussion with the endocrinologist. No mortality was
seen within 30 days of the operation. The pathologist
confirmed a negative resection margin in all the
specimens. With a follow up rate of 100%, no
recurrence was reported.

Table: 1 Shows the median tumour parameters along with metanephrine levels, operative time observed,

average blood loss and hospital stay during the study

Parameter Median value Range
Operative time [min] 145 minutes 110-174 minutes
(median; range)
Tumor Size 7.5cm 4cm-11cm
Tumor Weight 200gms 50-330 gms
Metanephrine Level 374nmol/l 88 -724nmol/l
Blood loss 200 ml 70-550ml
Hospital stay 6 days 4-10 days

Table: 2 depicts The various intra operative complications encountered and their respective percentages

Conversion rate 5 3.4%
Intra operative blood transfusion 13 25%
Intraoperative hypotensive drugs 9 17.3%
Intraoperative vasopressors 10 19.2%
Intraoperative tachycardia 14 26.9%
ntraoperative desaturation 8 15.3%
Intraoperative hypertensive peaks 11 21.15%
Intraoperative hypotension 8 15.38%
Intra operative acidosis 0 0
Intraoperative hypoglycemia 0 0

Discussion

A rare neuroendocrine tumour, PCC, have always been
associated with high morbidity and mortality rate,
owing to its multiple cardiovascular complications and
high recurrence rate (12). Open approach has been
shown to have much higher perioperative mobility
when compare to laparoscopy, hence becoming the
treatment of choice for PCC.(13,14,15,16). With limited
data on predictors of outcomes of laparoscopic
adrenalectomy for PCC and its association with longer
operative time higher conversion rate and complication
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rates whencompared with LA for different indications
(8,9,10,11).Severe hypertension and cardiovascular
instability has been reported during surgical
manipulation, induction of pneumoperitoneum and
intubation due to massive catecholamine release during
LA(16,17). Risk factors for intraoperative hypertension
and post-operative hypertension have been identified as
urinary epinephrine and norepinephrine levels and
tumor size in many recent papers(18,19,20,21). Yet in
most of the recent studies laparoscopic approach was
not identified as a variable influencing perioperative
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outcomes and morbidity(18,19,20,21). However a study
by Kirernan et al. (22) reported the open techniques
association with increased intra and postoperative
hemodynamic instability. However, in our study no
association of tumor size with the perioperative
hemodynamic instability or any other factor of mobility
was seen. The results of our study are in line with the
recently published metanalysis (23) of 743 patients
from 13 retrospective studies and 1 RCT comparing
laparoscopic versus open approach for PCC. No Studies
have yet reported any differences in recurrence rate
between laparoscopic and open approach for PCC. A
series of 287 malignant PCC reported by Goffredo et al.
found tumor recurrence or persistent at around 3 to 13%
of PCC operated. In our series with 0% loss of follow-
up and a recurrence of 0% at six-month interval was
registered with the survival rate of 91.7%, with the one
patient loss in a RTA, unrelated to our study. This can
be attributed to the small sample size and extent of
feasibility of our study. Irrespective of the tumor size a
minimally invasive approach was a attempted in all
cases in our centre, while maintaining a good
hemodynamic control with a radical resection as the
final goal. PCC being a volatile and aggressive tumor
the surgeon must be ready for conversion to open
approach with good anesthetic backup. In our study
only five procedures were converted into open
adrenalectomies, two in view of uncontrolled intra-op
BP which was stabilised with the use of intravenous
labetelol and furosemide, and in the other patients
difficulty in mobilisation of the base of adrenal due to
severe adhesions with the IVC along with severe
haemorrhage comprised the reason of conversion. This
study is subject to the inherent limitations of the small
data set and PCC which are a rare tumor in itself. This
study being one of the few conducted in northern india
shall pave a future for better approach and
understanding of the complications and challenges
encountered in our setup, as most of the studies
published are of foreign origin.

Conclusion

No matter the size of the tumor or any accompanying
comorbidities, minimally invasive adrenalectomy
represents the gold standard for phaeochromocytoma.
There has been no evidence that the laparoscopic
approach has worsened hemodynamic instability, and
both the intraoperative and short-term outcomes were
unaffected. Comparable to the reported series of open
resections in terms of overall survival and recurrence
rate.

Hence it is clear that in the hands of experienced
surgeon LA provides a safe and feasible alternative to
the conventional approach even in large PCC,
considering the faster recovery and similar outcomes.
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