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Introduction: Surgical resection should be considered for giant adrenal cysts if they

are functional, if malignancy cannot be ruled out, or if there is a risk of bleeding.

However, preventing cyst damage, including fluid leak, and ensuring a good field of view

could be challenging in laparoscopic surgery. We report on our successful use of the

SAND balloon catheter in laparoscopic adrenalectomy.

Case presentation: The patient was a 40-year-old man with a right adrenal cyst that

exhibited growth tendency. We performed laparoscopic adrenalectomy using a SAND

balloon catheter through a preexisting port. Use of the catheter allowed for not only

aspiration of the cyst fluid without leakage into the operative field but also gentle

grasping of the cyst wall, which enabled us to easily remove the adrenal gland, including

the cyst.

Conclusion: Use of the SAND balloon catheter facilitates safe and easy laparoscopic

resection of giant adrenal cysts.
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Keynote message

Adrenal cysts are rare but when malignancy cannot be ruled out, it would require excisions
without leakage of any fluid that may be derived from the potentially malignant neoplasm
and with a good operative field. Use of the SAND balloon catheter can address these issues
in laparoscopic adrenalectomy.

Introduction

Adrenal cysts are a relatively rare abnormality, but if they exhibit a tendency to grow, the
possibility of malignancy and need for surgical removal should be evaluated. However, peel-
ing these cysts from the surrounding organs and securing a good field of view in laparoscopic
surgery can be difficult, particularly in cases involving giant cysts. Here, we report on the
case of a patient from whom a 10-cm adrenal cyst was safely and easily removed laparoscopi-
cally using a SAND balloon catheter, which allowed for grasping of the cyst wall without
cyst fluid leakage.

Case presentation

The case patient was a 40-year-old man with a cystic lesion on his right adrenal gland, as
confirmed by CT, who had been observed in our hospital for several years. We decided to
remove the cyst because it exhibited a growth tendency and we could not rule out the possi-
bility of malignancy. The cyst measured 10 cm in diameter on CT just before the surgery
was performed (Fig. 1).

The patient was placed in the left lateral position. Figure 2 shows the positioning of the
ports intended for an intraperitoneal approach. First, a 20-mm transverse incision was made
below the right costal margin on the midclavicular line; the endoscopic port was placed on
this incision. Subsequently, other ports were placed with the use of an endoscope: 12- and 5-
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mm surgeon ports on the line parallel with the border of the
rib arch and two 5-mm assistant ports on the superior part of
the iliac crest and the right side of the umbilicus.

After performing a Kocher maneuver to expose the inferior
vena cava, we incised the peritoneum from the caudal side of
the liver through the surface of the inferior vena cava to the
caudal edge of the cyst. Lifting the liver and upper pole of
the kidney allowed us to identify the central adrenal vein and
to control it with metal clips. Detaching the cyst from the
psoas muscle and the surface of the liver revealed that we
could not observe the cranial aspect of the cyst because of
the cyst itself. To address this difficult situation, we inserted
a SAND balloon catheter (Hakko Shoji, Tokyo, Japan)
through an assistant port. After puncturing the cyst (Fig. S1)
and aspirating some inner fluid through the inner needle of
the SAND balloon catheter to prevent overflow, we inflated
the distal balloon inside the cyst and the proximal balloon

outside the cyst in sequence to hold the cyst wall with these
balloons. Removing the inner needle led to complete dis-
charge of the inner fluid of the cyst (Fig. 3). This procedure
allowed us not only to externally collect the fluid from the
cyst, for which malignancy had not been ruled out, without
any leakage to the operative field but also to pull out the cyst
so as to easily perform adhesiolysis with a good field of view
(Fig. 4). Finally, the adrenal gland, including the cyst, was
placed in a retrieval bag and extracted from the 20-mm endo-
scopic port incision without additional excision. The operat-
ing time was 220 min, and the calculated blood loss was
10 mL. The pathological finding showed lymphangiomatous
endothelial cyst without malignant features.

Discussion

Cystic lesions in the adrenal gland are relatively rare and
have been reported to be occasionally found incidentally dur-
ing physical examinations and evaluations of other dis-
eases.1,2 Some studies have shown that 4–17% of adrenal
cysts may be caused by malignancies of the adrenal gland,1,3
–5 and others have indicated that distinguishing between
benign and malignant lesions based only on imaging meth-
ods, such as CT, can be difficult.3,4,6,7 Therefore, surgical
resection, from which an accurate pathological diagnosis
could be obtained, should be considered for cysts with bleed-
ing or degeneration that resembles coagulative tumor necro-
sis,4 as well as for functional adrenal cysts and cysts larger
than 5 cm, which cause an increased risk of bleeding.8

The SAND balloon catheter was developed for laparoscopic
resection of ovarian cysts. The SAND balloon is 300 mm long,
5.5 mm in diameter and can be inserted through the laparo-
scopic port. The price per balloon is about 150 dollars. It has
been used in other laparoscopic procedures, including chole-
cystectomy and surgery for congenital hydronephrosis.9–11 To
the best of our knowledge, this is the first report to describe use
of the SAND balloon catheter to treat an adrenal cyst.

Fig. 1 Preoperative CT image of the patient. Transverse (top) and coronal

plane (bottom). A 10-cm adrenal cyst and a normal adrenal gland (arrow-

head) compressed by the cyst were seen.
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Fig. 2 Patient and trocar positioning for a right adrenalectomy. (1) 5-mm

port for operator, (2) endoscope port, (3) 12-mm port for operator, (4) and

(5) 5-mm ports for assistant.
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Laparoscopic surgery for adrenal glands is preferred over open
surgery because of the lower postoperative pain, fewer wound-
related complications, and better cosmetic considerations asso-
ciated with it.8,12 Although laparoscopic surgery for obviously
invasive adrenal carcinoma is contraindicated, the indication
for adrenal glands suspected of containing cancer cells or with
large adrenal cysts is still unclear owing to the small number of
cases reported. In recent years, cases in which laparoscopic sur-
gery is selected for adrenal glands with large cysts, such as
benign adrenal cysts and pheochromocytoma with large cysts,
have been described.13,14 When laparoscopic surgery is per-
formed for a giant cyst, such as that in our case patient,

ensuring a good field of view by grasping the adrenal cyst with-
out inner fluid leakage can be challenging but is necessary. The
SAND balloon catheter solves this most difficult part of the
surgery. In the procedure we performed, after the cyst wall was
punctured with the inner needle of the SAND balloon catheter,
the distal balloon was inflated to prevent leakage of the remain-
ing fluid in the cyst into the body. The proximal balloon was
then inflated, allowing the two balloons to grasp the cyst wall
firmly without damage. Furthermore, use of the SAND balloon
catheter not only led to shrinking of the cyst, thus opening the
surgical field of view, but also made pulling out the cyst and
peeling off its adhesion easier.

(a)

(c)

(e)

(b)

(d)

(f)

Fig. 3 Illustration of the SAND balloon catheter and details on the procedure for its application. (a) Composition of the SAND balloon catheter: an outer cylinder

with two balloons (proximal balloon and distal balloon) and an inner needle. (b) First, the cyst wall should be punctured with the inner needle until the distal bal-

loon completely enters the cyst. (c) Next, the distal balloon should be inflated to prevent leakage of the cyst fluid. (d) Subsequently, the proximal balloon should

be inflated to allow the balloons to grasp the cyst wall firmly without damage. (e) Finally, the inner needle should be removed to drain the cyst fluid. (f) The dis-

charged fluid can be externally collected (i.e., outside the body).
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Fig. 4 Left: The SAND balloon catheter was punctured into the cyst and pulled out caudally after cyst fluid had been drained. Right: The view of the detached

surface from the liver on the cranial side of the cyst became clearer.
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In conclusion, use of the SAND balloon catheter in laparo-
scopic adrenalectomy for giant adrenal cysts is viable. Adrenal
cysts that safely suck the internal solution out of the body through
a SAND balloon catheter could be retracted in various directions,
and the subsequent peeling operation could be performed easily
and safely even with a limited surgical field of view.
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Supporting information

Additional Supporting Information may be found in the
online version of this article at the publisher’s web-site:

Fig. S1. The intraoperative gross findings of the adrenal cyst
and the normal adrenal gland. It was clear that the normal
adrenal gland was compressed by the cyst and was present at
the limbus, so it was possible to puncture the cyst avoiding
the normal adrenal gland without intraoperative ultrasound
sonography.
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