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Abstract
AIM: To introduce our latest innovation on technical
manipulation of laparoscopic splenectomy.

METHODS: Under general anesthesia and carbon dioxide
(CO2) pneumoperitoneum, 86 cases of laparoscopic
splenectomy (LS) were performed. The patients were placed
in three different operative positions: 7 cases in the lithotomic
position, 31 cases in the right recumbent position and 48
cases in the right lateral position. An ultrasonic scissors was
used to dissect the pancreaticosplenic ligament, the
splenocolicum ligament, lienorenal ligament and the
lienophrenic ligament, respectively. Lastly, the gastrosplenic
ligament and short gastric vessels were dissected. The splenic
artery and vein were resected at splenic hilum with Endo-
GIA. The impact of different operative positions, spleen size
and other events during the operation were studied.

RESULTS: The laparoscopic splenectomy was successfully
performed on all 86 patients from August 1997 to August
2002. No operative complications, such as peritoneal cavity
infection, massive bleeding after operation and adjacent
organs injured were observed. There was no death related
to the operation. The study showed that different operative
positions could significantly influence the manipulation of
LS. The right lateral position had more advantages than the
lithotomic position and the right recumbent position in LS.

CONCLUSION: Most cases of LS could be accomplished
successfully when patients are placed in the right lateral
position. The right lateral position has more advantages than
the conventional supine approach by providing a more direct
view of the splenic hilum as well as other important
anatomies. Regardless of operation positions, the major axis
of spleen exceeding 15 cm by B-ultrasound in vitro will surely
increase the difficulties of LS and therefore prolong the
duration of operation. LS is a safe and feasible modality for
splenectomy.
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INTRODUCTION
Endoscopic surgery has continued to gain popularity in almost

all fields of general surgery. Since the first case of LS described
by Delaitre and his colleagues[1] in 1991, more and more LS
have been reported in the world[2-13]. LS has been proven to be
a safe modality and become now the first choice of treatment
for most patients requiring a splenectomy[14-20]. LS will be the
best choice in laparoscopic surgery followed by the
laparoscopic cholecystectomy[21,22]. However, we noticed that
some anatomical and technical factors could significantly
influence the outcome of LS. We herein report our latest results
of 86 cases with LS.

MATERIALS AND METHODS

Patients
From August 1997 to August 2002, there were 86 patients
with various splenic disorders shown in Table 1 received LS.
There were thirty-five males and fifty-one females, with the
mean age of 41 years (range 16-71). The platelet count (PLT)
of 47 patients, in this study, with immune thrombocytopenic
purpura (ITP) ranged 12-77×109/L. The major axis of spleen
by B-ultrasound in vitro preoperatively were less than 12 cm
in fifty-four cases, 12-15 cm in twenty-one cases, 15-20 cm in
eight cases and more than 20 cm in three cases. The patient
with the largest spleen (23 cm) in this study was a case who
suffered from portal hypertension, hypersplenism disease.
Accessory spleen was detected in 6 cases with the size of 8
mm to 20 mm. The same surgeon performed all LSs.

Table 1  Diagnosis of 86 Patients in this study

Diagnosis Cases (percentage %)

Hematologic disorders

ITP 47 (54.7 %)

Hereditary spherocytosis (HS)   7 (8.1 %)

Autoimmune hemolytic anemia   4 (4.7 %)

Aplastic anemia (AA)   3 (3.5 %)

Hodgkin’s lymphoma   3 (3.5 %)

Systemic lupus erythematosus (SLE)   2 (2.3 %)

Other disorders

Hypersplenism 12 (13.9 %)

Multiple splenic cysts   3 (3.5 %)

Splenic tuberculosis   3 (3.5 %)

Splenic hemangioma   2 (2.3 %)

Total 86 (100 %)

Preoperative managements
Patients with non-hematologic disorders were similar to those
receiving traditional open splenectomy in preoperative
management. Patients with ITP received an oral administration
of prednisone 30-40 mg twice a day and high doses of
immunoglobulin G (400 mg/ kg per day) 3-5 days for at least
one week prior to the operation to raise the platelet count to a
mean value of 80 (range 14-110)×109/L. Intravenous
administration of prophylactic antibiotics and hydrocortisone
200-300 mg were needed immediately before operation.
Prednisone should be given continuously after the operation
and reduced in dose gradually according to clinical situations.



Operative technique
All patients received the general anesthesia and were placed
in three different operative positions: 7 cases in the lithotomic
position, 31 cases in the right recumbent position and 48 cases
in the right lateral position. In the right recumbent position
and the lateral position, three trocars were usually used to
perform the LS (Figure 1). Once all ports were placed, a 30o

telescope was introduced through the 10 mm trocar into the
peritoneal cavity. Ultrasonic scissors were used to dissect the
pancreaticosplenic ligament, splenocolicum ligament,
lienorenal ligament and lienophrenic ligament, respectively.
Lastly, the gastrosplenic ligament and short gastric vessels were
dissected. The splenic artery and vein were resected at splenic
hilum with Endo-GIA staplers (Autosuture CO; USA), which
enabled safe vascular operation for larger vessels. Finally, the
spleen was extracted in a plastic or nylon bag through a port
wound which enlarged to about 3 cm.

Figure 1  Trocar placement for laparoscopic splenectomy in
the lateral position. Three trocars are required.

RESULTS
No postoperative complications or mortality occurred in any
patients with LS, All patients were hemodynamically stable
during the perioperative period.
     Eighty-six cases underwent a successful LS with a mean
operating time of 110 minutes (range 50-270 minutes) except
one case with extensive dense adhesion around the spleen due
to severe perisplenitis, for whom it took nearly six hours to
accomplish the operation. The situations of patients with
operating time over 120 minutes were: the initial five cases of
our patients being conducted LS and eleven cases with spleen
major axis exceeding 15 cm. The case with 23 cm in major
axis of spleen took 270 minutes to finish the LS. Blood loss
was estimated between 50-800 ml during operation in all
patients. Three cases received intraoperative transfusion of 400
ml red blood cell. Fifty-two of eighty-six cases (60.5 %) needed
to place the drainage tube in lienalis recess postoperatively,
which was removed within three days (1 to 3 days). The total
amount of draining fluids was less than 100 ml (range15-100
ml). Recovery of bowel movement occurred within an average
of twenty-two (range 18-50) hours after LS. Patients were
discharged from hospital in three to six days postoperatively.
For patients with ITP, a positive immediate response to
splenectomy was defined as a PLT more than 100×109/L after
surgery, which maintained without therapy. In 39 of the 47
patients with ITP, the effective rate of LS was 82.9 % (39/47).

DISCUSSION
Splenectomy for those patients with hereditary sherocytosis
(HS) was initially described by Sutherland and Burghard in
1910. With the advancement of laparoscopic instruments and
surgeon’s experience, minimally invasive approach has been
used extensively in many surgical procedures including
splenectomy. Now LS has been recognized as a safe and
effective treatment for hematologic disorders and other splenic
diseases[23-26]. However, the spleen is fragile and is located
deeply in the left upper quadrant, and the abdominal organs
like stomach, omentum, and pancreas tail obscure the splenic
hilum. Operators are faced with a great deal of difficulty and
risk when dealing with LS.
     Since the initial reports, early experience has been gained
in patients with immune thrombocytopenic purpura and other
splenic disorders in a number of centers. In all these early
reports, patients received LS either in the supine or the
lithotomic position, and laparoscope was placed through a port
near the umbilicus. In our seven early LS cases, the patients
were placed in the lithotomic position too. This position,
however, may take exposure and dissection suboptimal, or even
cumbersome. In the lithotomic position, the laparoscope is
usually inserted through the trocar near the umbilicus, when
peri-splenic adhesion or splenomegaly, causes trouble to
expose and dissect the peri-splenic ligaments, such as lienorenal
ligament and lienophrenic ligament. Also, this position is very
difficult for surgeons to expose posterior-dorsal vessels of
spleen clearly and retract spleen to the medial abdomen against
its gravity, when attempted to dissect the superior splenic
ligaments. For these reasons, we made the rest LS patients lie
in the right recumbent position or the right lateral position.
We found that the abdominant organs like stomach, omentum
and colon all went to the right by their gravity, dorsal side of
spleen was exposed satisfactorily, and the peri-splenic
ligaments are dissected easily in these two positions. In our
experience, it is easy to dissect ligaments, to mobilize spleen
and to place the stapler without any tension when using the
right lateral approach. The procedure we used can also reduce
operating time and avoid spleen or capsule fractures. In this
study, there was no massive intraoperative bleeding, and no
injury to great splenic vessels was observed.
      Splenomegaly was initially considered as a contraindication
of laparoscopic splenectomy[27-32]. With the advancement of
laparoscopic technology, LS of enlarged spleen has been
performed successfully with laparoscopy[33-38]. However, the
difficulty in conducting LS on splenomegaly is certainly greater
than that on the spleen with normal size. As operative area is
stuffed with enlarged spleen, the peri-splenic ligaments is
relative shorter, and the splenic hilum is deeply hidden in the
enlarged spleen, the manipulation of LS becomes very difficult.
It is hard to dissect the dorsal and upper pole ligaments of
spleen in this situation. A tear of splenic capsule and splenic
pedicle hemorrhage can often occur. It is a common cause to
alter LS to open splenectomy in splenomegaly. In our study,
we found that the right lateral approach is particularly suitable
for patients with splenomegaly. Surgeons easily manipulate
in right lateral position by taking advantage of gravity of spleen
to expose the retroperitoneal attachments and to dissection even
in the presence of dense diaphragmatic adhesions. The right
lateral position offers a better laparoscopic view and space for
manipulation than other positions. Moreover, only three trocars
are typically required, and splenic pedicle exposition can be
performed easily with less risk of capsular disruption. In fact,
we have used this position in all LS cases regardless of the
size of spleen since 2000[39,40]. However, The disadvantage of
the right lateral position is lack of wide visual field, which
presents the possibility of missing the accessory spleen not
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located in the neighborhood of splenic hilum. In addition, the
distance between costal margin and iliac crest is rather short
in some patients with obesity being placed in the right lateral
position, which may cause difficulty for laparoscopic
manipulation.
    After exploring the abdominal cavity, the lower pole
ligament of spleen and splenocolic ligement should be dissected
firstly. Then, lienorenal ligament and lienophrenic ligament
were dissected in order. The gastosplenic ligament should be
dissected after dealing with all peri-splenic ligaments, because
these ligaments, especially lienophrenic ligament, create a
narrow area between stomach and spleen. When the peri-
splenic ligaments are dissected, the spleen will be turned down
easily, the space between stomach and spleen will be enlarged,
and the gastrosplenic ligament as well as short gastric vessels
can be transected by ultrasonic scissors[41,42] or titanium clips.
Following this procedure, the injury to stomach or the tear of
upper pole of spleen can be avoided when dissecting the upper
part of gastrosplenic ligament. At last, the splenic artery and
vein are isolated and divided by endoscopic vascular staplers.
Individual ligation of splenic vessels requires dissecting the
artery and vein of splenic hilum, which may increase the risk
of damage to the tail of pancreas and hilum vessels. The high
success rate in our group may be related to the operative
position we adopted which provides a nice exposure of hilum
of the spleen, so that it is certain for endoscopic vascular stapler
to cross the entire splenic hilar vessels completely. By the way,
the application of stapling instrument is safer than other
manners when dealing with the splenic hilum vessels.
    Perisplenitis may lead to contraction of ligaments and
adhesion of the spleen to the adjacent organs, which increases
the difficulty of manipulation and the risk of operation. The
adhesion and peri-splenic ligaments should be dissected with
ultrasonic scissors carefully in order to avoid possible capsular
being torn or great vessels broken, which will result in
uncontrollable bleeding. Once the splenic hilum is exposed
clearly, transection procedure should be taken before handling
the upper pole of spleen. This procedure is very important for
the enlarged spleen, which usually has autoinfection leading
to inflammatory adhesions to the diaphragm and omentum.
To mobilize all the peri-splenic ligaments before transecting
the splenic hilum for patients with splenomegaly, it will take
the branch for the root and easily lead to uncontrollable
bleeding. In one of our cases, the operation took nearly six
hours on the patient who suffered from severe perisplenitis
and extensive dense adhesion around the spleen. Another two
cases received intraoperative transfusion of 400 ml red blood
cell, in which the possible causes of bleeding were considered
as massively enlarged spleen (more than 20 cm), severe
extensive dense adhesion and in the lithotomic position.
Although more and more reports defined LS as a safe and easy
operation in massive splenomegaly[43-47], we thought the major
axis of spleen exceeding 15 cm will surely raise the difficulty
and risk in LS.
     For patient with hematology disorders, accessory spleen
often results in unfavorable therapeutic outcome or recurrence
of primary disease[48]. It is reported that the incidence of
accessory spleens are 10 % to 30 % in patients with hematologic
diseases[49-55]. In this series, we found six patients (12.8 %)
with accessory spleen. The “cure” rates of the patients with
ITP in our group are approximately 83 %, showing a good
response to LS. However, it is considered that the period of
follow-up was short in our study. So far there has been no data
available of long-term cure rates of ITP by means of LS. The
long-term follow-up is needed to answer this question. Notably,
in a comparative study, the rate of discovery of accessory
spleens was 3 times higher in open splenectomy than that in
laparoscopic splenectomy[56]. The observation showed the need

for a systematic search, in various sites such as splenic hilum,
tail of pancreas, splenocolic and gastrosplenic ligaments, and
the greater omentum, for accessory spleens during laparoscopic
splenectomy.
     Laparoscopic surgery has more advantages for improving
postoperative course. The majority of our patients started to
drink water eight hours after the operation. And the
hospitalization ranged from three to six days.
      In conclusion, laparoscopic splenectomy for patients with
hematologic disorders and some other splenic diseases is
technically safe and feasible. It is believe that it is easy to
conduct laparoscopic splenectomy in the right lateral position.
While in case of splenomegaly, the right lateral position
provides better visualization than the lithotomic position and
the right recumbent position. The lateral position offers many
advantages than the conventional supine approach as it provides
a more direct view of the splenic hilum by using the gravity of
spleen to expose important anatomy. Regardless of the
operative position, the major axis of spleen exceeding 15 cm
by B-ultrasound in vitro surely increases the difficulty of LS
and therefore prolongs the duration of operation.
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