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INTRODUCTION:  Pheochromocytoma  is  a  rare disease.  Adrenal  gland  tumors  make  intraoperative  blood
pressure  control  difficult.  If  the tumor  is large,  it may  need  to  be  differentiated  from  pancreatic  tumors
and  may  require  combined  resection  of other  organs.
PRESENTATION  OF  CASE:  A  73-year-old  Japanese  woman  presented  to our hospital  with  abdominal  pain.
Computed  tomography  revealed  a left  abdominal  tumor  of  15 cm  diameter.  Magnetic  resonance  imag-
ing, abdominal  ultrasonography,  and  fractionated  catecholamine  test  results  led  to  strong  suspicions  of
pheochromocytoma.  A  surgery  was  performed  to remove  the  large  tumor  while  controlling  the blood
pressure  in the  perioperative  period  and  preparing  for the possibility  of combined  resection  of  other
organs.
DISCUSSION:  Left adrenal  tumors  can  be difficult  to differentiate  from  pancreatic  tumors  if the  lesion  is

large.  Pheochromocytoma  is  a catecholamine-producing  tumor,  and  surgery  to  remove  the  tumor  can  be
risky  if the  blood  pressure  is not  controlled  in the  perioperative  period.
CONCLUSION:  Careful  preparations  must  be made  to resect  a giant  pheochromocytoma.  Adrenal  tumors
should always  be  considered  as  a differential  diagnosis  for any  lesion  suspected  of  being  a  large  pancreatic
body  tail tumor.

©  2020  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of  IJS  Publishing  Group  Ltd.  This  is an  open
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1. Introduction

Pheochromocytoma is a rare disease. It is known to occur in
<0.2% of patients with hypertension [1,2]. The annual incidence of
pheochromocytoma is estimated at 0.8 per 100,000 people [3]. The
present case is one of the rarest cases, with large tumors measuring
up to 15 cm in diameter [4,5].

Since pheochromocytoma cases are based on a state of excess
catecholamine production, fluctuations in blood pressure can make
surgery dangerous if preparations are not made preoperatively to
control blood pressure and circulating blood flow [4,6–8]. There-
fore, preoperative, intraoperative, and postoperative preparations
for blood pressure control are necessary [4,8].

If the left adrenal tumor is large, the preoperative preparation
and treatment must be fully explained, as reports have described

patients who required a combined resection of the distal pancreas
or left kidney for tumor resection [4,7].
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Furthermore, if the left adrenal tumor is large, it may be difficult
o differentiate from a pancreatic tumor during diagnosis [7–9]. In
he present study, we report a rare case of a large pheochromocy-
oma wherein the patient was carefully prepared for surgery.

. Presentation of case

A 73-year-old Japanese woman presented to our outpatient
linic with a chief complaint of abdominal pain. She had a his-
ory of hypertension. During the initial examination, her vital signs
ere stable. Her consciousness was  clear, and physical examination

evealed a flat and soft abdomen without tenderness.
The laboratory data were as follows: white blood cell count,

730/�L; C-reactive protein, 0.03 mg/dL; hemoglobin, 10.2 mg/dL;
arcinoembryonic antigen, 2.2 ng/mL; and CA 19-9, 11.4 U/mL.
he computed tomography (CT) scan of the abdomen showed an
bdominal tumor of 15 cm diameter (Fig. 1A, B).

The patient was  closely examined with pancreatic tumor in

ind, but the adrenal tumors were also considered as a differen-

ial disease. The plasma catecholamine fractionation test results
howed a high noradrenaline level (828 pg/mL). This led us to
trongly suspect a pheochromocytoma.
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Fig. 1. Enhanced computed tomography image of the abdomen. Coronal (A) and (B) i
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the possibility of pancreatic tumor resection, this was a case that
Fig. 2. The large retroperitoneal tumor was identified by opening the bursa cavity.

We  decided to perform a surgical excision. Because of the excess
catecholamine secretion in patients with pheochromocytoma, we
anticipated intraoperative blood pressure fluctuations during the
excision. Therefore, preoperative blood pressure control with alpha
blockers and increased circulating blood volume were important.
From 2 weeks before to immediately before the surgery, the patient
was given an alpha blocker. The target systolic blood pressure was
set at 120 mm Hg. To keep the intravascular volume increased, the
patient was admitted to the hospital 1 week before surgery and
continued to receive saline at 1000 mL/day, until the day before
surgery.

2.1. Operative findings

An upper median incision was made. The tumor was identi-

fied by opening the bursa cavity (Fig. 2). Owing to the large size
of the tumor, the surgical technique was difficult to perform using
only a peritoneal approach. Therefore, the Treiz ligament was dis-
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mages showing a giant tumor measuring 15 cm along the greatest dimension.

ected and approached from the transverse mesenteric side to the
etroperitoneum and the tumor was safely removed.

First, the left renal artery/vein was identified and then the left
drenal artery/vein branching from each was identified, ligated,
nd then dissected. Each of the peripheral vessels around the tumor
as  ligated and dissected. As a result, the tumor was removed. The

rea in close proximity to the pancreas was safely dissected.
Intraoperatively, grasping the tumor required careful surgical

anipulation, as the systolic blood pressure increased quickly to
00 mm Hg when the tumor was grasped. Blood pressure control
equired the supervision of a skilled anesthesiologist. The surgical
peration time was 144 min, and the blood loss was minimal. The
istopathological diagnosis was  pheochromocytoma of the adrenal
land (Fig. 3).

.2. Postoperative course

The surgery was uneventful, and the patient progressed post-
peratively without difficulty in controlling her blood pressure and
as  discharged 13 days postoperatively.

. Discussion

Left adrenal tumors can be difficult to differentiate from pancre-
tic tumors if they are large in size [7,8]. A distal pancreatectomy
ay  also be necessary. Therefore, the operation must be prepared
ith a pancreatic resection in mind [4,9].

In addition, pheochromocytoma is a catecholamine-producing
umor, and preparations before, during, and after surgery are neces-
ary. Specifically, preoperative saline supplementation to maintain
he systemic vascular bed, intraoperative administration of anti-
ypertensive alpha blockers and noradrenaline adjustment, and
ostoperative noradrenaline tapering are necessary [4,6,8].

This case was  also difficult to manage intraoperatively because
f the pheochromocytoma and the fluctuations in blood pressure
ue to intraoperative micro-manipulation [8]. Considering the pre-
perative and postoperative aspects of pheochromocytoma and
equired more care than the usual surgery [4,7,8,9].
In addition, adrenal tumors should always be considered as a

ifferentiator of giant pancreatic body/tail tumors. This is because
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Fig. 3. Resected specimen. The histopathological diagnosis was  pheochromocytom
was  negative.

surgery to remove a pheochromocytoma can be risky if blood pres-
sure is not controlled in the perioperative period [7–9]. Adrenal
tumors should always be listed as a differential diagnosis for
any lesion suspected of being a large pancreatic body tail tumor
[7,8].

Pheochromocytoma has three main symptoms, but asymp-
tomatic pheochromocytoma has been occasionally reported and
should be suspected even in the absence of symptoms [4–9]. While
performing surgery to remove adrenal tumors, the approach is
often to remove them from the retroperitoneum [4]. However, in
the case of large tumors such as in the present case, the approach
is likely through the peritoneal cavity.

To safely and completely resect the large tumor, the pancreas
must be identified and the adrenal artery/vein, a feeder vessel,
must be ligated and removed. Therefore, we opened the bursa
cavity to identify the pancreas and tumor and then dissected
the Treiz ligament and approached the transverse mesentery to
the retroperitoneum. With the full extent of the massive tumor
detailed, we safely removed the tumor. The patient progressed
postoperatively without difficulty in controlling her blood pressure
and was discharged 13 days postoperatively.

4. Conclusion

Careful preparations must be made to resect a giant pheochro-
mocytoma that is difficult to distinguish from a pancreatic tumor.
Adrenal tumors should always be considered as a differential diag-
nosis for any lesion suspected of being a large pancreatic body tail
tumor. This case was reported in line with the SCARE guideline [10].
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