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ABSTRACT
Aim: We described the use of a hand-port assisted laparo-
scopic adrenalectomy for excising a large 10 cm vascular left 
adrenal pheochromocytoma. The useful technical tips and 
important pitfalls to avoid for a successful outcome are dis-
cussed in this article.
Introduction: A 64-year-old man who was investigated for 
microalbuminuria was found to have a 10-cm left adrenal 
mass. Blood investigation and imaging confirmed it to be a 
pheochromocytoma.
Case report: Initial mobilization of the adrenal mass was per-
formed laparoscopically using two 5-mm ports in the epigastric. 
While dissecting the inferomedial pedicle, the aberrant adrenal 
vessel was injured and resulted in torrential bleeding. A gel-
port for hand assistance was inserted as a salvage approach 
for hemostasis.
Conclusion: Hand-port assisted laparoscopic adrenalectomy 
is a very practical and easy-to-adopt technique that preserves 
the minimally invasive surgical advantages in patients with 
large adrenal masses.
Clinical significance: We advocate the use of hand-assisted 
laparoscopic adrenalectomy technique for complex pheochro-
mocytoma as an alternative for surgeons with vast experience 
in laparoscopic adrenalectomy.
Keywords: Adrenalectomy, Hand-assisted, Laparoscopic 
hand-assisted, Laparoscopic hand-assisted adrenalectomy, 
Large pheochromocytoma.
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INTRODUCTION

In this era of minimally invasive surgery, laparoscopic 
adrenalectomy has become the gold standard for 
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removing most adrenal lesions. Both the safety and 
feasibility aspects have been proven along with undis-
puted postoperative benefits demonstrated over open 
approach.1-3 However, it is sometimes not technically 
feasible or safe for large, vascular, or suspicious adrenal 
masses. Successful attempts in laparoscopic approach 
for large adrenal tumors have only been reported in 
small case series.4-6 There is still no consensus on the 
maximum size of adrenal tumors that can be removed 
by laparoscopic approach; however, sizes >7.5 cm have 
been shown to be independent of predictive factors for 
longer operating times, more blood loss, longer hospital 
stay, and a higher conversion rate to open surgery.7-9

When operating on adrenal tumors, we believe that 
the approach should be as minimally invasive as pos-
sible to minimize postoperative morbidity as long as 
the surgery does not have added adverse effects. Hand-
assisted laparoscopic adrenalectomy offers this alterna-
tive approach for large and complex adrenal tumors 
where open procedure would otherwise be contemplated. 
We described below the use of a minimally invasive hand 
port-assisted laparoscopic adrenalectomy for excising a 
large 10-cm vascular left adrenal pheochromocytoma. 
The useful technical tips and important pitfalls to avoid 
for a successful outcome are discussed.

CASE REPORT

A 64-year-old Chinese gentleman, with a background 
history of type II diabetes and hypertension, presented 
to polyclinic asymptomatic with microalbuminuria on 
his routine urine checkup. Ultrasound kidneys revealed 
an incidental left adrenal mass measuring 10 cm  
(Fig. 1). He subsequently underwent endocrine work-up 
and was diagnosed to have a left pheochromocytoma 
with raised levels of the 24-hour urine normetanephrine 
and noradrenaline. Computed tomography (CT) of 
adrenals (Figs 2A and B) showed a heterogeneous, 
hypervascular left adrenal mass measuring 10 cm with 
no features of invasion to surrounding organs. No locore-
gional lymphadenopathy or metastatic lesion was seen. 
He was scheduled for an elective laparoscopic keep-in-
view hand-assisted left adrenalectomy. Preoperatively, he 
was optimized with alpha-blockade phenoxybenzamine 
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for 2 weeks and beta-blockers for 3 days prior to surgery. 
He was admitted 1 day prior to operation date for IV fluid 
hydration and high sodium diet. Surgery was planned 
with postoperative surgical intensive care unit (ICU) 
support.

Intraoperatively, patient was placed in a right lateral 
decubitus position, flexed at the waist. A 10-mm left 
subcostal access just anterior to the mid-axillary line 
was made for camera port. Three working trocars were 
inserted under direct vision: 2 x 12 mm ports at the pos-
terior of the left mid-axillary line and 1 x 5 mm port at 
the left anterior axillary line.

We began by mobilizing the splenic flexure and 
spleen, during which engorged vessels entering the 
adrenal mass were encountered along the lateral abdomi-
nal wall. These vessels, along with the splenorenal liga-
ments, were carefully divided with ultrasonic energy 
device, and the spleen was medialized. Upon dividing 
perirenal fat, a large mass of convoluted vessels was 
found enveloping the adrenal gland (Fig. 3). Careful dis-
section was carried out to mobilize the tumor from the 
posterolateral surface and upper pole of the left kidney. 
We used a combination of ultrasonic energy device and 
laparoscopic diathermy to aid in dissection. Feeding 
vessels were prophylactically clipped prior to division. 
During dissection of the inferomedial pedicle, the medial 
adrenal artery was injured and resulted in brisk and 
torrential bleeding. We immediately placed packs in 
and had the assistant compress the bleeding site. Simul-
taneously, the surgeon proceeded to make a horizontal 
incision connecting the two ports at right flank to insert 
a gel-port for hand-assisted approach. Homeostasis was 
achieved and hand-assisted laparoscopic dissection 
was performed to complete full mobilization of the left 
adrenal tumor. This incision was later used as the speci-
men extraction site.

Postoperatively, patient was monitored in surgical 
ICU to maintain hemodynamic stability and to avoid 
hypoglycemia. He was discharged well on postoperative 
day 4. Histopathology examination confirmed a 10-cm left 
adrenal pheochromocytoma with R0 resection (Fig. 4).

DISCUSSION

One of the main challenges faced when operating on 
pheochromocytomas laparoscopically, let alone a large 
adrenal tumor, such as the one in this current case is 
hemodynamic instability. Hemodynamic shifts have 

Fig. 1: Ultrasound left kidney with large adrenal mass

Figs 2A and B: Computed tomography adrenals: (A) Large, 
hypervascular adrenal mass measuring 10 cm in diameter; and  
(B) CT 3D reconstruction. Multiple and tortuous arterial supplies to 
left adrenal gland demonstrated. Left medial adrenal artery arising 
directly from the aorta

A

B

Fig. 3: Mass of convoluted vessels covering the adrenal mass
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been observed as a result of pneumoperitoneum,10 direct 
manipulation of the adrenal gland,11 or from significant 
blood loss. CO2 pneumoperitoneum can result in respira-
tory acidosis, hypercapnia, and cardiovascular instability, 
all of which pheochromocytoma patients are susceptible 
to.12 However, Gagner et al13 had safely demonstrated 
the use of laparoscopic adrenalectomy in pheochro-
mocytomas. Currently, we know that the pathology of 
pheochromocytoma alone does not increase laparoscopic-
associated morbidity.14 It is the additional effect of the 
catecholamine surge of the gland during manipula-
tion, which can occur both in open and laparoscopic 
approach,15,16 that poses a significant challenge to the 
anesthetist to control hemodynamic stability. The key to 
mitigate this risk is adequate adrenergic blockade and pre-
operative vascular expansion.17,18 Shen et al7 who analyzed 
their series of 261 laparoscopic adrenalectomies found 
that patients with large pheochromocytomas (>5 cm)  
and had demonstrated an unstable preoperative clinical 
course are more likely to end up with conversion to open 
or hand-assisted approach. This emphasizes the fact that 
when planning for laparoscopic resection of large and 
complex adrenal tumors, a concerted effort with the 
endocrinologist and anesthetist for preoperative prepara-
tion is of utmost importance to ensure a good outcome.

While laparoscopic adrenalectomy for pheochro-
mocytoma has been proven to be safe and effective, the 
applicability of minimally invasive approach on such 
large tumors is still questionable. When the laparoscopic 
approach is used for larger-sized adrenal tumors, there 
is a high risk of conversion to open surgery and surgery-
related morbidities.19 Besides that, in a large adrenal 
tumor, we also have to be cautious that it could be 
potentially malignant. Various case series have reported 
the incidence of between 35 and 98% of malignancy in 
adrenal tumors >5 cm in size.20 Laparoscopic approach in 

malignant tumors may compromise resection margin due 
to its local invasion to surrounding structures or cause 
tumor spillage during dissection, especially in the hands 
of less experienced surgeons. Therefore, it is necessary 
for the operating surgeon to carefully evaluate preop-
erative images (i.e., CT, magnetic resonance imaging, 
or Metaiodobenzylguanidine scans) for any features of 
local invasion and adjacent lymphadenopathy. In our 
case, the tumor showed no features of local invasion. It 
was well encapsulated but all within a convoluted mass 
of blood vessels (Fig. 2A). These features do not preclude 
the patient for a laparoscopic approach, but it did pose 
an increased risk of intraoperative blood loss. Adrenal 
artery embolization can be performed in such a situation 
to reduce tumor bulk and its vascularity.21 Unfortunately, 
it was deemed high risk for collateral damage; hence, 
selective angio-embolization was not performed.

Laparoscopic dissection of a pheochromocytoma can 
be technically challenging, especially in a highly vas-
cularized tumor. Large tumors usually have numerous 
retroperitoneal feeding vessels that require meticulous 
dissection. Moreover, pheochromocytomas tend to be 
associated with a local desmoplastic reaction, creating 
adhesions and fibrosis. These factors can cause increased 
blood loss and are often associated with longer opera-
tive time. Despite these limitations, many reports have 
shown increased blood loss or prolonged operative time 
that did not translate into increased morbidity.22-24 It is 
therefore, not unreasonable for us to proceed with the 
minimally invasive approach for this particular case. 
The initial dissection around the tumor was performed 
laparoscopically. To minimize blood loss, we used a com-
bination of energy device and laparoscopic diathermy to 
aid in dissection, and prophylactically clipped over the 
feeding vessels prior to the division of tissue. In contrary 
to common belief, we found that the use of laparoscopic 
hook diathermy in dissection on highly vascularized 
tumors can sometimes prove to be advantageous. It 
allows precise dissection along the thin tissue plane and 
exposes the underlying blood vessels without causing 
collateral damage. However, this method is tedious and 
hence, resulted in prolonged operative duration.

We, as well as many, believe that the transperitoneal 
approach offers more familiar anatomic landmarks to 
general or endocrine surgeons for orientation than those 
described in extraperitoneal approaches.25,26 Apart from 
that, the transperitoneal approach also allows us to gain 
easier direct access to the adrenal vein in order for us to 
ligate it prior to manipulation of the gland. Unfortunately, 
this complex tumor was covered with multiple tortuous 
feeding vessels, preventing us from isolating the adrenal 
vein first. This is where the hand-assisted technique using 

Fig. 4: Final specimen removed intact
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a gel-port successfully gave us a “helping hand” here. 
The gel-port allowed insertion of the surgeon’s left hand, 
without loss of pneumoperitoneum, and therefore, gave 
additional tactile sensation for dissection and isolation 
of the major vessels from the retroperitoneum supplying 
the tumor. It also facilitated a much more rapid and direct 
approach to isolate the vascular inflow and outflow using 
temporary hemostasis of the inevitable oozing that occurs 
from the tumor surface until it was completely excised. 
These were all performed while preserving the spatial 
orientation and optimal view of the retroperitoneal struc-
tures seen through the laparoscope. In our experience, 
hand-assisted laparoscopic approach is frequently used as 
a salvage maneuver when dealing with complex tumors 
before converting it to open procedure.

When the major accidental bleeding occurred, by 
having one hand inside the abdomen we managed to 
control it immediately by applying direct digital pressure 
and further dealt with using harmonic shears, diathermy, 
and clips. As we were approaching the pedicles, we could 
carefully palpate for arterial pulsation and therefore, 
accurately locate the appropriate one. The fingers are 
ideal tools used to isolate the pedicle for vascular control 
and transection. Further dissection was completed fairly 
quickly by using the hand to flip the tumor off to one side 
while maintaining counter traction with the index finger 
to expose the dissection plane. We believe that without 
the hand-assisted approach, many would have converted 
to the open tactic when faced with critical situations, 
resulting in a large incision.

Bennett and Ray27 were the first to report the suc-
cessful use of transperitoneal hand-assisted laparoscopic 
adrenalectomy in three cases of small adrenal tumors  
(1–3.5 cm in diameter). They concluded that the hand-
assisted approach is technically feasible and reported 
comparable outcomes with those seen in the laparoscopic-
only technique. Gel-port requires only a small incision  
(7 cm), therefore, resulting in minimal postoperative pain. 
In recent literatures, laparoscopic adrenalectomy for large 
pheochromocytomas has been reported to be associated 
with faster postoperative recovery when compared with 
open adrenalectomy. Average length of hospital stay 
is reported to be of 4 days for laparoscopic approach, 
compared to that of 9 days in the open group.28,29 In 
our current case, patient was discharged home well on 
postoperative day 4. Hand-assisted adrenalectomy would 
therefore, still represent a significant advantage over the 
open technique.

CONCLUSION

The hand-port assisted laparoscopic adrenalectomy is a 
very practical, feasible, and easy-to-adopt technique that 

preserves the minimally invasive surgical advantages in 
patients with large and challenging adrenal masses. It 
also facilitates the laparoscopic procedure without adding 
significant trauma. This case has demonstrated that large 
pheochromocytomas can be removed safely by minimally 
invasive approach with careful preoperative preparation 
and full understanding of hand-assisted technique, used 
as a salvage maneuver, by the operating surgeon.

CLINICAL SIGNIFICANCE

The use of hand-port assisted technique is described 
as a salvage approach for hemostasis while performing 
laparoscopic dissection of a large and vascular pheochro-
mocytoma. The gel-port allowed insertion of surgeon’s 
left hand giving additional tactile sensation for dissec-
tion and isolation of the major vessels arising from the 
retroperitoneum. This helps to facilitate faster and more 
direct approach to achieve hemostasis, yet preserving the 
minimally invasive surgical advantages. This technique 
is easy to adopt especially for surgeons with vast experi-
ences in laparoscopic adrenalectomy.
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