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INTRODUCTION:  Ganglioneuromas  are well-differentiated  benign  tumors  that arise  from  sympathetic
ganglion  cells.  In ganglioneuromas  of the retroperitoneum,  nonadrenal  cases  are resected  by  laparotomy
due  to  the proximity  to  major  vessels.  There have  been  few  reports  of  laparoscopic  resection  for  retroperi-
toneal  paraaortic  ganglioneuromas.  We  experienced  a  case  in  which  laparoscopic  resection  was  required
for  a 90-mm  ganglioneuroma  adhered  to the  aorta  and  inferior  mesenteric  artery.
PRESENTATION  OF CASE:  A  49-year-old  female  patient  presented  with  epigastric  pain.  Computed  tomogra-
phy  showed  a 90  mm  retroperitoneal  tumor,  partially  located  between  the  aorta  and  inferior  mesenteric
artery.  A  definitive  diagnosis  was  not  obtained,  and  laparoscopic  excision  of  the  retroperitoneal  tumor
was  performed  transabdominally.  The  patient  recovered  without  postoperative  complications  and  left
the  hospital  on  postoperative  day  8. Postoperative  pathological  findings  revealed  a  ganglioneuroma  from
the abdominal  periaortic  plexus.
DISCUSSION:  We  searched  the  literature  for  nonadrenal  ganglioneuromas  resected  laparoscopically  using

a transabdominal  approach  and summarized  the tumor  locations.  The  median  age  was  33  years,  and  the
median  tumor  size  was  50 mm.  Regarding  the surgical  results,  the median  operative  time  was  170.5  min,
median  blood  loss  was 21.5  mL, and median  postoperative  stay  was  7 days.
CONCLUSION:  Laparoscopic  resection  of nonadrenal  ganglioneuromas  is feasible  even  when  a tumor
adheres  to  major  blood  vessels.

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

Ganglioneuromas are the most well-differentiated benign
tumors of the neuroblastoma group arising from sympathetic
ganglion cells [1,2]. In the retroperitoneum, half of the ganglioneu-
romas are of nonadrenal origin [3]. Recently, laparoscopic resection
for adrenal retroperitoneal tumors has been standardized in the
field of urology. However, many nonadrenal cases are resected by
laparotomy due to the narrow operative space, deep location, and
close proximity to vascular structures and the gastrointestinal tract
[4]. We  experienced a case of a 90-mm ganglioneuroma in contact

with the aorta and inferior mesenteric artery (IMA) that was  laparo-
scopically resected. Here, we report a review of surgical outcomes
of transabdominal laparoscopic resection for nonadrenal retroperi-

Abbreviations: IMA, inferior mesenteric artery; CT, computed tomography; MRI,
magnetic resonance imaging; IVC, inferior vena cava.
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oneum ganglioneuromas and our surgical techniques from the
erspective of colorectal surgery, which specializes in mobilizing
he mesentery. The work has been reported in line with the SCARE
riteria [5].

. Presentation of case

A 49-year-old woman with a history of epigastric pain visited a
ocal clinic. She had no medical history or surgical history, and no
elevant family history. Contrast-enhanced computed tomography
CT) showed a 90-mm non-enhanced retroperitoneal tumor, par-
ially located between the aorta and IMA  (Fig. 1). She was referred
o our hospital for further examination. Laboratory data and tumor

arkers were all within normal limits, and endcrine tests were
egative. Magnetic resonance imaging (MRI) showed hyperinten-
ity on T2-weighted images. T1 weighted images showed that the

umor presented hyperintensity on in-phase and hypointensity on
ut-of-phase; this result indicated fat was included in the tumor.
ifferential diagnosis at that stage included ganglioneuroma and
edifferentiated liposarcoma. The imaging examinations could not
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Fig. 1. Contrast-enhanced computed tomography (CT) scan showing a 90 mm not-enhanc
and  IMA  (red arrow).
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Fig. 2. Schemes of port position.

provide a definitive diagnosis, and surgical resection with diag-
nostic treatment was necessary. Although the tumor was adhered
to the aorta, IMA, and duodenum, it did not show any infiltrative
findings; therefore, we decided to perform a laparoscopic resection.

Under general anesthesia, the patient was placed in the litho-
tomy position. A surgical operator was colorectal surgeon, and
performed at least 30 laparoscopic procedures per year during the
previous 5 years. The first trocar, used for the camera port, was
inserted through the umbilicus. A video (Supplemental Digital Con-
tent 1) of the procedure is shown. The tumor was  well visualized
through the mesentery. The cranial margin was found at the level of
the duodenal horizontal, the left side was at the front of the aorta,
the right side was at the right ureter, and the caudal side was  at the
level of the right common iliac artery. The remaining three trocar
positions were chosen carefully; two 5-mm trocars were inserted
on the left side of the umbilicus, and a 5-mm trocar was  inserted
in the right side of the umbilicus (Fig. 2). First, mobilization of the
ileocecal mesentery was started, exposing the right and front of the
tumor. Second, the descending colon was mobilized, and the IMA
was exposed and secured from the root of the aorta. Some parts
of the IMA  showed adhesion to the tumor without invasion; there-
fore, they could be easily detached (Fig. 3A). Next, the left side of the
tumor was dissected from the front of the aorta, which was partly
adhered to by strong fibrous tissue. Recognizing that it was  the

tumor base that was continuous to the aortic sympathetic trunk,
we dissected it sharply by using ultrasonic shears (Fig. 3B). The
right side of the tumor was detached continuously, exposing the
front of the right common iliac artery, the inferior vena cava (IVC),
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ed retroperitoneal tumor (yellow arrowheads), partially located between the aorta

nd the right ureter (Fig. 3C). Finally, the tumor was extracted from
he umbilical port incision (Fig. 3D).

The operation time was  239 min  and blood loss was 20 mL. The
atient recovered without postoperative complications and left the
ospital on postoperative day 8. Histology reported a ganglioneu-
oma from the abdominal periaortic plexus (Fig. 4). The patient
xhibits no evidence of recurrence by CT in the outpatient follow-up
or 1 year after surgery.

. Discussion

Ganglioneuromas are part of the neuroblastoma group, together
ith neuroblastomas and ganglioneuroblastomas. They are well-

ifferentiated benign tumors comprising mature sympathetic
anglion cells and nerve fibers [6]. These neuromas are com-
only located in the posterior mediastinum (43%), followed by

he retroperitoneum (32%), and cervical region (8%) [7]. As a treat-
ent for ganglioneuroma, malignancy sometimes cannot be ruled

ut only by preoperative imaging findings; thus, complete surgical
esection is recommended.

If benign retroperitoneal tumors, including ganglioneuromas,
re suspected from preoperative imaging, laparoscopic surgery
ay  be useful, even when the tumors adhere to large vessels.

wenty-five cases of benign paraaorticor paracaval neurogenic
umors were reportedly resected laparoscopically; intraoperative
njury of the vena cava occurred in only one patient, but no patient
equired conversion to open surgery, and 23 patients were free of
isease at a median follow-up of 37.5 months [8]. About 20 cases
f nonadrenal retroperitoneal tumors were reportedly resected by

aparoscopic surgery; the presence of adhesions to an adjacent
ajor vessel did not affect intraoperative bleeding and postopera-

ive hospital stay [4].
In particular, ganglioneuromas are derived from sympathetic

erves and often spread vertically to the paravertebral region aris-
ng from the sympathetic ganglion and therefore do not invade
urrounding tissues [9]. Therefore, even if the tumor is adjacent
o the large blood vessels on the preoperative images, it can be
etached by an appropriate counter traction. Furthermore, the
agnifying effect is more suitable for laparoscopic surgery. Adhe-

ion to the detached surface of the tumor capsule is not considered
o be very strong. However, a cord-like tissue with the sympathetic
runk may  be found at the base of the tumor. As in our case, such
ord tissue needs to be sharply dissected; therefore, it is impor-
ant to pay close attention to the possibility of residual tumor and
amages for large blood vessels.
Laparoscopic surgery for retroperitoneal tumors can be divided
nto two types: retroperitoneal and transabdominal approaches.
he retroperitoneal approach was  useful for adrenalectomy. Sur-
ical outcomes of retroperitoneal adrenalectomy were reportedly
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Fig. 3. Intraoperative laparoscopic view.
(A) IMA was  exposed and secured from the root of the aorta. IMA  could be easily detached from the tumor (white line).
(B)  The left side of the tumor was dissected from the front of the aorta. We dissected the tumor base which was  continuous to aortic sympathetic trunk (yellow circle).
(C)  The right side of the tumor was  detached continuously, exposing the front of the right common iliac artery, the inferior vena cava (IVC).
(D)  The view of after removing the tumor.
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Fig. 4. The surface of the tumor was  smooth, 

superior to those of transabdominal adrenalectomy in terms of
operative time, time to first oral intake, analgesic requirements,
and length of hospital stay [10,11]. Therefore, the retroperitoneal
approach may  be useful for retroperitoneal tumors that are supe-
rior to the renal hilum. Conversely, the transabdominal approach
may  be appropriate for tumors that are caudal to the renal
hilum. The transabdominal approach allows rapid understanding

of the anatomical relationship between the tumor and the large
blood vessels or intestinal tract by mobilizing mesentery from
the retroperitoneum. However, in the laparoscopic surgery for
retroperitoneal tumors, there is a lack of long-term data on onco-
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icroscopic findings showed ganglioneuroma.

ogical outcome, such as survival and recurrence. If preoperative
adiologic studies show malignant findings obviously, open oper-
tion may  be preferred for oncologic safety. We consider that a
areful patient selection is very important for laparoscopic resec-
ions on the basis of various preoperative examinations. If apparent
nvasion is observed intraoperatively, open conversion should also
e considered for more radial resections.
We  searched the literature for nonadrenal ganglioneuro-
as  resected laparoscopically using a transabdominal approach

Table 1) and summarized the tumor locations (Fig. 5). The median
ge was 33 years, and the median tumor size was 50 mm.  Regard-



CASE  REPORT  –  OPEN  ACCESS
S. Nagano et al. International Journal of Surgery Case Reports 78 (2021) 16–20

Table  1
Summary of data in 12 cases of nonadrenal ganglioneuroma resected by laparoscopically transabdominal approach in the literature.

Case Author Year Sex Age tumor location Tumor Size Operative Time Blood Loss Postop Stay

1 Sasaki 2008 F 22 the retroperitoneal space, adjacent to the roof
of  the left gastric artery

40 120 5 12

2  Sasaki 2008 F 31 the retroperitoneal space, between the IMA
and the left psoas muscle

50 163 23 4

3  Mahesh 2010 M 37 the upper abdomen near the celiac axis 60 160 100 3
4  Keun 2011 M 29 right and posterior of IVC and PV 95 330 250 6
5  Keun 2011 M 62 medial of left adrenal gland and pancreas tail 43 80 50 7
6  Keun 2011 F 27 superior of right renal vein 40 100 20 4
7  Yagi 2013 F 29 dorsal side of IVC and superior of right kidney 70 350 10 4
8  Nakano 2013 M 40 superior of left kidney, adjacent to the left

border of the SMA
50 178 120 7

9  Abe 2016 F 55 near the right Adrenal gland 60 150 120 8
10  Abe 2016 F 60 near the right Adrenal gland 60 179 0 12
11  Abe 2016 F 27 near the left Adrenal gland 60 148 0 7
12  Our Case 2020 F 49 between the aorta and IMA 90 239 20 8
Median  33 

IMA: inferior mesenteric artery, IVC: inferior vena cava, PV: portal vein, SMA: superior m
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Fig. 5. Distribution of tumor locations about each cases of Table 1.

ing the surgical results, the median operative time was 170.5 min,
median blood loss was 21.5 mL,  and median postoperative stay was
7 days. In 10 patients, the tumor site was on the upper side of the
renal vein, and in only two patients, including our case, was  on the
lower side of the renal vein. In both instances the tumor adhered to
the IMA. In our study, there are few reported cases below the renal
vein, so we conider that our surgical tricks and tips may  be helpful
for retroperitoneal tumors in the similar position.

4. Conclusion

Thus, laparoscopic resection of nonadrenal ganglioneuromas is
feasible even when a tumor adheres to major blood vessels if there
is no evidence of local invasion or malignancy on the basis of various
preoperative examinations.
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Appendix A. Supplementary data

Supplementary material related to this article can be found, in
the online version, at https://doi.org/10.1016/j.ijscr.2020.11.127.
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