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ABSTRACT

Background and Objectives: Laparoscopic transperito-
neal left adrenalectomy (LTLA) has become the standard
treatment for adrenal masses �6 cm. LTLA involves the
dissection of splenic suspensory ligaments, which repli-
cates their congenital absence or weakening, present in
cases of wandering spleen (WS). WS is a rare condition in
which the spleen migrates from the left upper quadrant to
a more caudal location in the abdomen. A unique case of
WS after LTLA was described by Corcione et al. In this
prospective study, we investigated the possibility of WS as
a consequence of LTLA.

Methods: Twenty-four patients, 8 men and 16 women,
who underwent LTLA with the dissection of splenopari-
etal and splenorenal ligaments were selected.

Results: Clinical and ultrasonographic follow-up showed
no evidence of postoperative WS.

Conclusions: In the literature, WS is not commonly re-
ported as a postoperative complication of LTLA. In effect,
especially in the case of small adrenal masses, the spleen’s
repositioning in its seat is autonomous. However, the
alarming possibility of WS should not be ignored, espe-
cially in the case of extensive dissection of the left colic
flexure. It would be useful for other authors to signal this
complication, so that different approaches and conse-
quent results may be compared.
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INTRODUCTION

In the era of minimally invasive technologies, laparo-
scopic transperitoneal left adrenalectomy (LTLA) has be-
come the standard treatment for adrenal masses �6 cm.1

However, masses �6 cm can be successfully treated using
the laparoscopic approach as well, replicating principles
of open surgical oncology.2,3

Splenorenal and splenoparietal ligaments are dissected
during LTLA with the lateral approach, and if necessary,
the left colic flexure is mobilized. Then the splenopancre-
atic block is mobilized and medialized. The middle adre-
nal vein is identified behind the pancreas so that, after its
ligature and dissection, the adrenal gland can be removed.
The dissection of splenic ligaments replicates their con-
genital absence or weakening, present in cases of wan-
dering spleen (WS).

Other possible approaches are laparoscopic transperito-
neal anterior adrenalectomy (during which the patient is
supine) and posterior retroperitoneal laparoscopic adre-
nalectomy; neither involves the dissection of splenic lig-
aments.

WS, also known as splenoptosis or ectopic, free-floating,
or aberrant spleen, is the migration of the spleen from the
left upper quadrant to a more caudal location in the
abdomen.

A unique case of WS after LTLA was described by Cor-
cione et al,4 who reported the case of a 57-year-old
woman who underwent LTLA because of a 4-cm nonfunc-
tional mass. Three months later, she was admitted to the
surgical emergency department with acute abdominal
pain, nausea, and vomiting. She underwent emergency
laparotomy, which revealed an organoaxial gastric volvu-
lus caused by the hypermobile spleen.

Another case report, by Le et al,5 showed WS as a rare
complication of splenic torsion after laparoscopic Nissen
fundoplication.

WS, with an incidence of �0.5% among splenectomies,6 is
rare and is often due to the congenital absence or weak-
ening of splenic ligaments.7,8 The spleen develops from a
mesenchymal condensation in the dorsal mesogastrium of
the lesser sac in the fourth week of gestation. During fetal
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development, rotation of the intestinal tract and growth of
the dorsal mesentery carry the spleen to the left side of the
abdominal cavity, where it is anchored to the left kidney
and stomach by gastrosplenic and splenorenal ligaments,
respectively. WS, as well as intestinal malrotation, congen-
ital short bowel, and other abnormalities, has been asso-
ciated with mutations of filamin A in male patients af-
fected by X-linked periventricular nodular heterotopia.9

Failure of fusion of the mesogastrium10 to the posterior
body wall leads to incomplete formation of splenocolic,
splenorenal, and splenophrenic ligaments, and this is con-
sidered the mechanism by which WS, defined as the
spleen’s lying outside the left upper quadrant suspended
only by hilar vessels, occurs. Consequently, WS has a long
mobile mesenteric pedicle that is prone to torsion and
ischemia.11 This mechanism can also be responsible for
gastric rotation (volvulus), rarely associated with WS.12

When present in adults, WS may be the delayed onset of
congenital conditions or an acquired disease from abdom-
inal wall laxity due to the hormonal effects of preg-
nancy.13 Some authors have associated it with splenomeg-
aly, although there is no higher incidence of WS in areas
of endemic splenomegaly. In adults, it usually occurs as a
mobile abdominal mass, whereas in children, it presents
as acute or chronic abdominal pain14 and can be associ-
ated with a history of congenital diaphragmatic hernia15 or
prune belly syndrome.16 The clinical presentation is
vague, with symptoms including nausea, vomiting, early
satiety, and acute, cramplike abdominal pain17,18 due to
splenic ischemia and infarction. Bowel obstruction may
occur because of the compression of abdominal organs19;
enuresis and hydronephrosis may be other consequences,20 as
well as gastric fundal varices,21 mesenteric varices,22 and
acute pancreatitis.23 The torsion of the vascular pedicle
may result in splenomegaly. The progressive splenic en-
largement can lead to rare splenic ruptures and to possible
spontaneous massive hemoperitoneum.24 WS can also be
an unusual cause of thrombocytopenia.25

Ultrasonography is considered efficacious in diagnosing
WS, as it is a noninvasive, inexpensive test that can con-
firm both the ectopic location of the spleen and blood
flow pattern. Both grayscale and color Doppler sonogra-
phy can easily show the migratory nature and perfusion
status of a WS in real time, in the right decubitus posi-
tion.26 Sometimes it is necessary to examine patients with
computed tomography (CT), which provides information
on the location, vascular integrity, and size of the spleen
as well as the surrounding organs. With WS, CT may show
elongated or tortuous splenic vessels and may also reveal
multiple collaterals of the hilum of the spleen. With tor-

sion of the splenic pedicle, a “whirled appearance” of the
splenic vessels may be noticed on CT.27 Despite the ad-
vantages offered by ultrasonography and CT, WS remains
a misdiagnosed condition.28

The aim of this prospective study was to determine
whether the mobilization of the spleen during LTLA, rep-
licating the congenital condition of absence or weakening
of the splenic ligaments, could be recognized as a cause of
postoperative WS.

MATERIALS AND METHODS

Between January 2006 and May 2011, 59 patients under-
went laparoscopic lateral adrenalectomy; 30 right adrena-
lectomies and 29 left adrenalectomies were performed.

We took into consideration the 29 patients who under-
went LTLA: 9 men (31%) and 20 women (69%). Twenty-
four patients (83%) were included in our ultrasonographic
follow-up. Five patients were not included, 3 with termi-
nal cancer and the remaining 2 who had undergone mul-
tiple upper gastrointestinal surgical procedures.

Therefore, we analyzed 24 patients, 8 men (33%) and 16
women (67%), with a mean age of 59 � 13 years (range,
37–84 years).

Among these 24 patients, 13 were affected by nonfunc-
tional adenoma (54%), 4 by pheochromocytoma (17%), 3
by metastasis (12%), 3 by adrenocorticotropic hormone—
dependent hyperplasia with Cushing’s disease (12%), and
1 by Conn’s adenoma (4%) (Table 1).

Each patient underwent preoperative abdominal ultra-
sonography, CT, or nuclear magnetic resonance, as well
as hormonal laboratory exams. LTLA was performed after
informed consent was obtained from patients.

All LTLAs were performed using the same laparoscopic
technique: right lateral decubitus pneumoperitoneum in-
duced by a Veress needle; 3 trocars, placed on the mid-
clavicular line (T3, 5 mm for the forceps and divaricators),
midaxillary line (T2, 10–12 mm for the radiofrequency
dissector, scissors, irrigation-aspiration cannula, clips,
etc), and anterior axillary line in the middle of the line
joining the umbilicus to the subcostal margin (T1, 10–12
mm for the optic) (Figure 1); dissection of the splenopa-
rietal and splenorenal ligaments; en bloc mobilization and
medialization of the spleen and pancreas (Figure 2);
sectioning using clips or a radiofrequency dissector of the
middle adrenal vein; and removal of the adrenal gland
into an Endobag (Covidien, Dublin, Ireland). Mobilization
of the left colic flexure was performed only when abso-
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lutely necessary, and exposure of the adrenal lodge was
limited to the field of view. Furthermore, care was taken in
repositioning the spleen and pancreas to their correct
seats without using fibrin glue or other devices. The ra-
diofrequency dissector was used during the whole proce-
dure.

The 24 selected patients were studied postoperatively
using abdominal ultrasonography after 2 and 4 months (4
patients [17%]) and after 1 year (20 patients [83%]), with a
3.5-MHz convex probe, always by the same radiologist,
experienced in ultrasonography, who evaluated the fol-
lowing parameters: morphologic and dynamic aspects of
the spleen in the supine position, in the right lateral
position, and in orthostatism; potential mobilization of the
spleen related to the diaphragmatic dome; and flow di-

rection and resistive index at the origin of the splenic
artery and at the splenic hilum.

RESULTS

The average operation length was 89 � 35 minutes
(range, 45–180 minutes); the average diameter of the le-
sions was 4 � 0 cm (range, 3–8 cm); and the average
postoperative stay was 2 � 1 days (range, 1–5 days).

Postoperative courses were free of complications in 22
patients. In the remaining 2 patients (overall morbidity,
8%), 1 patient had left pneumothorax treated with thoracic
drainage, and 1 patient had right pleural effusion with
hematoma in the left renal region, conservatively treated.

Table 1.
Demographic and Clinical Data of 24 Patients Undergoing LTLA

No. Age (y) Gender Diagnosis Complications

1 77 M Metastases —

2 62 M Conn’s adenoma —

3 46 M Pheochromocytoma —

4 50 M ACTH-dependent hyperplasia —

5 80 M Adenoma —

6 53 M ACTH-dependent hyperplasia —

7 64 M Adenoma —

8 65 M Adenoma —

9 44 F Pheochromocytoma —

10 37 F Adenoma —

11 51 F Adenoma —

12 62 F ACTH-dependent hyperplasia —

13 60 F Adenoma Left pneumothorax

14 38 F Adenoma —

15 51 F Adenoma —

16 50 F Adenoma —

17 69 F Metastases Right pleural effusion and hematoma in the left renal region

18 70 F Metastases —

19 53 F Adenoma —

20 55 F Pheochromocytoma —

21 51 F Pheochromocytoma —

22 72 F Adenoma —

23 84 F Adenoma —

24 66 F Adenoma —

ACTH, adrenocorticotropic hormone; LTLA, laparoscopic transperitoneal left adrenalectomy.
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Clinical and ultrasonographic follow-up showed an ab-
sence of symptoms attributable to WS in each patient,
confirming normal position of the spleen with normal
blood flow in the supine position, in the right lateral
position, and in orthostatism; an absence of spleen mobi-
lization related to the diaphragmatic dome; and an ab-
sence of free or loculated collections. The average longi-
tudinal spleen diameter was 9.9 � 1.3 cm (range, 7.8–12.2
cm), and the average anteroposterior spleen diameter was
4.8 � 0.6 cm (range, 3.8–5.8 cm). The average resistive
index at the origin of the splenic artery was 0.6 � 0.1
(range, 0.4–0.7), and the average resistive index at the
splenic hilum was 0.6 � 0.1 (range, 0.5–0.7). Hepatic
steatosis was seen in 3 patients (12%), and ptosis of the
right kidney was seen in 1 patient (4%).

DISCUSSION

To evaluate whether WS can be considered a frequent
postoperative complication of LTLA, we considered 29
patients who underwent this surgical procedure, but 5
patients were not included in the study. For the remaining
24 patients, postoperative ultrasonographic follow-up was
performed to evaluate the morphologic and dynamic as-
pects of the spleen, its potential mobilization, and the flow
direction and resistive index at the origin of the splenic
artery and at the splenic hilum. WS was completely ab-
sent, despite the dissection of ligaments and the female
majority. Although there are surgical techniques that do
not involve dissection of the splenic ligaments, LTLA
seems to be free of complications related to the supposed
hypermobile spleen.

Given the rarity of WS, we are aware that the number of
patients in our study is too small to reach any definitive
conclusions, and our results should be regarded as
purely exploratory. WS should not be considered a
common complication of LTLA, especially in patients
with small adrenal masses, which generally do not
require extensive dissection; in our patients, the spleen
was repositioned in its correct seat without the neces-
sity of glue or splenopexy, mobilization of the left colic
flexure was performed only when absolutely necessary,
and exposure of the adrenal lodge was limited to the
field of view. In addition, we have no data regarding
postoperative adhesion formation, but we suppose that
the healing process of dissected structures may be suf-
ficient to fix the spleen in its natural place. WS may
occur if the dissection is extensive; for this reason, in
these cases we recommend the use of glue or other
methods to reposition the spleen in its correct seat.

CONCLUSIONS

Clinical and ultrasonographic follow-up of 24 patients
who underwent LTLA showed no symptoms or signs of
migration of the spleen. LTLA remains widely recognized
as a safe approach, at least as effective as other tech-
niques, such as laparoscopic transperitoneal anterior ad-
renalectomy and posterior retroperitoneal laparoscopic
adrenalectomy. In any case, dissection should be limited
and should not exceed too much in the mobilization of
the left colic flexure.

Furthermore, it is necessary to pay attention when repo-
sitioning the spleen and pancreas in their correct seats. WS
should be therefore considered a very rare complication
of LTLA that, however, cannot be ignored. It would be

Figure 1. Trocar positions.

Figure 2. Dissection between left kidney and spleen with pan-
creas, after their en bloc mobilization.
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useful for other authors to signal this complication, should
it occur, so that different approaches and consequent
results may be compared.
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