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Introduction

Laparoscopic splenectomy is an acceptable approach for 
elective splenectomy in Hematological conditions. Nevertheless, 
the anatomical location, several ligamentous attachments, 
friability of the splenic tissue and intra-operative bleeding are the 
major challenges faced by Laparoscopic surgeons. To meet these 
challenges, many approaches are in practice for splenic mobilization 
and control of vascular pedicle. Newer advances such as; ultracision, 
ligasure devices, endostaplers and hand assisted ports have all 
facilitated this complex operation. Intra-operative bleeding remains 
the main cause for conversions to open surgery. Several authors 
have shown that preoperative embolization or ligation of the splenic 
vessels reduces the intra-operative bleeding and conversion rate. The 
ligation of the splenic artery is a routine practice in conventional 
elective open splenectomy prior to mobilization of the spleen. We 
maintained the same general approach and ligated the splenic artery 
prior to mobilization of the spleen to avoid intra-operative bleeding.
Intra-operative bleeding is the main cause of conversion in 
laparoscopic splenectomy. Several studies have shown that early 
ligation of the splenic artery before mobilization of the spleen 
decreases the likelihood of bleeding and the conversion rate. 
Furthermore, it also decreases the blood loss during surgery, 
reduces the size of spleen and makes dissection and manipulation 
of this fragile organ easy. This study aims to show that elective 
intracorporeal ligation of the splenic vessels is safe and by reducing 
the bleeding and blood loss during surgery, it can facilitate 
laparoscopic splenectomy.

Methods

Between February 2002 and July 2009, laparoscopic splenectomy 
was attempted in 19 (>12 year old) consecutive patients. Open 
emergency splenectomies performed in trauma patients were not 
part of this study and were excluded.1 The medical notes were 
reviewed retrospectively. There were no elective open splenectomies 
performed during this period. Also, no controlled clinical or 
experimental arm was included for comparison. Seven patients 

were male and 12 were female, aged from 12-65 years (mean age 
of 33 years). Indications for splenectomy included idiopathic 
thrombocytopenic purpura (ITP), thalassemia major, idiopathic 
hypersplenism, and splenitis. (Table 1)

Table 1: Demography and results

Diagnosis Pts. (n=19)

Idiopathic Thrombolytic Purpura 14

Thalassemia Major 3

Splenitis 1

Idiopathic hypersplenism 1

Accessory spleen 3

Spleen size:
Normal (5x11cm) 13

Moderate (>5x11cm) 3

High grade (6x16cm) 3

Mean Spleen weight (gms) 250

Conversion rate --

Hand assist 1

Mean Operation Time (minutes) 152

Concomitant surgery 5

Mean Blood loss 45

Transfusion 1

Complications 6

Mean Hospital stay in days 7

Mean follow up in months (3-88) 46

Preoperative platelet count (109 per liter) 15-45

Postoperative platelet count (109 per liter) >300

Accessory incision 19

Number of Trocar 4

All patients were referred from the hematology department for 
splenectomy; ITP patients after failure of medical treatment and 
thalassemia major patients for hypersplenism, painful spleen and 
to reduce their transfusion requirements. The spleen was clinically 
enlarged in Thalassemia major patients, but in none of the ITP 
patients, while none had palpable spleen among the studied patients. 
Routine investigations included blood counts, liver and kidney 
function tests, coagulation profile, peripheral smear, and ultrasound 
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of the abdomen. Platelet count varied from 15,000-45,000/ml and 
hemoglobin ranged between 7-11 g/dl on admission. Ultrasound 
showed moderate to high grade enlargement of the spleen in three 
ITP patients, three thalassemia major patients, and the rest had 
normal size.2 Two of the ITP patients had gall stones while one 
patient had hiatus hernia with significant reflux, and another ITP 
patient had bilateral inguinal hernia. The accessory spleen was 
not picked up in ultrasound in any of the patients.3 Bone marrow 
examination was done in one hypersplenism case. None of the 
patients had history of any prior abdominal surgery.

All patients received preoperative vaccinations of pneumococcal, 
hemophilus influenza and meningococcus vaccines two weeks prior 
to surgery, peri-operative antibiotic coverage was also administered. 
The ITP patients were managed on corticosteroids to improve 
the platelet count of over 50,000/ml pre-operatively, and doses 
of corticosteroids were gradually tapered postoperatively. All 
laparoscopic splenectomies were performed by the same consultant 
general surgeon proficient in laparoscopic surgery. Over 1000 
therapeutic general surgical laparoscopic procedures were performed 
annually in this district hospital. Among these, the laparoscopic 
splenectomy was rather a rare operation. (It was difficult to set a 
minimum number of procedures needed in order to be accepted as 
proficient in this rather rare operation).

Informed consent was obtained from all patients. Laparoscopic 
splenectomy was performed using the anterior approach, thus 
patients were positioned in supine and modified lithotomy. The 
surgeons stood between the legs of the patient, this position and 
approach was appropriate for concomitant laparoscopic procedures. 
Pneumoperitoneum was established with Verres needle and carbon 
dioxide insufflated to a pressure of 13 mmHg. Trocars were placed 
along the left subcostal margin in epigastrium, midclavicular line 
and anterior axillary line under visual control. A 0° telescope was 
inserted through a 10 mm optical trocar in the left midclavicular 
line. (Fig. 1)

Figure 1:  Port position.					   

An abdominal exploration was done to identify the accessory 
spleens near the hilum of the spleen, lesser sac, gastrolienal ligament 

and greater omentum, (Fig. 2). The anterior adhesions were cleared 
if present, and the anterior part of the spleen was exposed. The 
avascular area in gastrosplenic ligament was subsequently incised 
with ultracision and the lesser sac was opened. 

Figure 2: Accesory spleens near hilum of spleen.

The splenic artery was identified and dissected along the 
superior border of the pancreas in the lesser sac, and doubly ligated 
by intracorporeal knotting but not divided. (Fig. 3)

Figure 3: Splenic artery ligated in lesser sac.

The splenic vein which lies immediately beneath the artery was 
also isolated and a loose tie left around it but not tied at this stage, 
(Fig. 4). This practice allowed the spleen to shrink by draining the 
blood out, providing an auto trasfusion and made mobilization of 
the spleen easier later on. The gastrosplenic ligament and all short 
gastric vessels were further divided by ultracision forceps. The table 
was tilted to the right lateral position with reverse Trendelenburg 
for mobilization of the spleen. The lower pole of the spleen was 
mobilized next by dividing the splenocolic ligament to bring down 
the splenic flexure of the colon followed by the dissection of the 
posterior attachments (splenophrenic and splenorenal ligaments) 
with the help of ultracision. ( Fig. 5) 				  
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Figure 4: Loose tie around the splenic vein.

Figure 5: Lower pole of spleen mobolized by dividing splenocolic 
ligament using ultracision.

The splenic vein and artery were further tied proximally and 
distally and divided close to the hilum taking care of the pancreatic 
tail. Hemostatis was secured in the splenic bed. The spleen was 
placed in an airtight plastic bag (MTP medical technical single use 
extraction bag catalogue No. 040142-01) and removed through a 
short Pfannenstiel incision. (Fig. 6) 

Figure 6: Spleen delivered in a plastic bag through 3-4 cm 
Pfannenstiel incision.

Larger spleens were removed by fragmenting in the plastic bag. 
The accessory spleens were dissected and removed separately. A 
suction drain was placed through the left lateral most port 10 mm. 
In patients with coexisting gall stones, hiatus hernia and inguinal 
hernia, laparoscopic cholecystectomy, Fundoplication and TAPP 
repair were performed respectively.

Results

There was no conversion to open surgery but one patient had hand 
assisted splenectomy for a large spleen. There was no death, re-
operation or wound infection. The operating time ranged from 140-
273 minutes but with experience, it became less as in any surgery 
there is always a learning curve and laparoscopic splenectomy is 
no exception. Thus, the operative time improves with experience. 
Operation time was prolonged in patients with concomitant surgery.

Two patients underwent concomitant laparoscopic 
cholecystectomy for cholelithiasis, one patient had laparoscopic 
fundoplication for hiatus hernia with gastro esophageal reflux disease 
and one patient had laparoscopic repair of bilateral inguinal hernia 
repair.4 Also, two patients had the accessory spleen close to the hilum 
of the spleen and one had two accessory spleens. The weight of the 
spleens varied from 200-750 gms. The median estimated blood loss 
was 85 ml (ranging from 30-350 ml). Nasogastric tube and drains 
were removed on the first postoperative day and patients were allowed 
liquid to soft diet.

Laparoscopic splenectomy was successful in all patients except 
one had hand assisted splenectomy. The mean operating time was 152 
minutes, mean hospital stay was 7 days and the mean estimated blood 
loss was 65 ml. One patient required blood transfusion during surgery, 
but none after surgery. There were no significant post-operative 
complications. In patients with idiopathic thrombocytopenic purpura, 
the platelet count improved greater than 300, 000 /ml after surgery. 
During follow up period of 12-97 months, there was one relapse in a 
patient of idiopathic thombocytic purpura after one year.

No significant post-operative complications occurred in any 
patient. Three patients had postoperative fever but all cultures were 
negative. Another two patients had minor left sided pleural effusion 
and one had minimal subphrenic collection. All complications were 
treated conservatively. One patient received blood transfusion and 
three patients had platelet transfusion a day prior to surgery. There 
was no evidence of any postoperative bleeding and no patient required 
postoperative blood or platelet transfusions. The median hospital stay 
was 8 days (ranging from 6-11 days). The stay in the hospital for the 
studied patients was longer compared to other studies. The majority 
of patients came from rural backgrounds and faraway places with no 
facilities to check their sequential platelet counts. We measured the 
platelet count on the 1, 3 and 7th postoperative days and then at three 
weeks. By then, the platelet counts usually peaked.

Early success (thombocytic count >150,000/L on 3rd postop. 
day) and late success was the same (thombocytic count >150,000/L 
on 3rd month). In patients with idiopathic thrombocytopenic 
purpura, the platelet count improved greater than 100 × 300/L 
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after the surgery. The postoperative platelet counts exceeded over 
one million in five patients and were given oral aspirin as advised by 
a hematologist. There were no thrombo-embolic events. All patients 
were jointly followed in cooperation with a hematologist. In a follow 
-up period of 12-88 months, there was one relapse (platelet counts 
<50, 000/L) in a patient of idiopathic thombocytic purpura after 
one year, but extensive investigations in this patient did not show any 
evidence of accessory spleen and was managed by a hematologist. 
There was a complete response (platelet counts >150,000 /L without 
treatment) in 18 patients.5

Discussion 

Laparoscopic splenectomy is becoming a standard approach in 
hematological conditions after a failed medical treatment.6-9 Better 
understanding of operative strategies, advances in instrumentations 
and increasing experience in laparoscopic surgery has produced 
results comparable to open surgery. Even a massive splenomegaly 
is not considered a contraindication to laparoscopy.10,11 However, 
it remains a technically challenging operation due to anatomical 
location and several ligament attachments of the spleen. The 
mobilization of this fragile vascular organ is difficult and leads to 
intra-operative bleeding, which is the main cause of conversion to 
open surgery.12 Several operative approaches are in practice to access 
the splenic vessels prior to mobilization of the spleen to minimize 
bleeding during surgery.13-18

Ligation of splenic vessels prior to splenic mobilization 
allowed partial emptying of the spleen, thus diminishing its size, 
facilitating auto transfusion, and decreasing the risk of hemorrhage 
as concluded by several authors.19-23 Asoglu et al. reported effective 
control of intraoperative bleeding with no extension of the operative 
time and low conversion rate during laparoscopic splenectomy with 
early ligation of the splenic artery before splenic lysis.20 Palanivelu 
et al. in their leaning spleen approach used the first elective arterial 
and secondary venal ligature to the preserved blood splenic 
sequestration.14 Indeed, ligation of the splenic artery has been 
used in children as a method to preserve the spleen in trauma.21 
Xu et al. used CDFI (color Doppler flow imaging) in their study 
to standardize the ligation of the splenic artery. The splenic pedicle 
was ligated safely and quickly on the basis of anatomic information 
provided by preoperative CDFI.24 Even in a very large spleen 
of portal hypertension, early ligation was successful and saved 
conversion.25

Embolization of the splenic artery either preoperatively or intra-
operatively has also been practiced to achieve the same desirable 
effects of ligation.26-32 Takahashi et al. with preoperative embolization 
of the splenic artery concluded its safety and considered it as a useful 
adjunct.28 While Naoum et al. evaluated the role of concomitant 
intraoperative splenic artery embolization in an effort to reduce the 
risk of bleeding and have shown reduced blood loss, operation time 
and conversion rate.29 Splenic artery embolization and injection of 
adrenaline into the splenic artery has been used in large spleens to 
reduce bleeding followed by splenectomy.

Operative strategy was dependent on the size of spleen and 
experience of the surgeon. We used the conventional anterior supine 
approach.33-37 The control of the splenic artery was straightforward 
in this approach in the lesser sac. We delayed the ligation of the 
splenic vein to reduce the risk of any significant bleeding. The use 
of ultracision shears in particular was very useful in maintaining a 
blood less field. Lagausie et al. in their anterior approach have shown 
elective splenic vessel endoligature in decubitus position was a better 
and safer approach than the other techniques. Other authors have 
found it convenient in lateral or posterior-lateral positions.14-16

Any further bleeding after ligation of vessels was minimal and 
usually secondary to splenic capsule tear and not a direct loss of 
blood. As in other laparoscopic procedures, where larger specimens 
were removed, the use of an accessory incision was well accepted and 
had advantages over the fully open approach. We have chosen infra-
umbilical abdominal incision (Pfannenstiel) as this was usually less 
painful than supra-umbilical incision.

Conclusions

Compared to conventional open splenectomy, laparoscopic 
splenectomy enjoys the advantages of minimal access surgery of faster 
recovery, short hospital stay, less wound related and postoperative 
complications. The laparoscopic approach facilitated concomitant 
surgery and the intra-operative search for the accessory spleen. 
Our study showed that with early ligation of the splenic artery and 
delayed ligation of the splenic vein, there was minimal blood loss 
and bleeding during surgery and laparoscopic splenectomy was 
successful in all cases without conversion.

Thus, the practice of early ligation of splenic artery facilitated the 
laparoscopic splenectomy and decreased the chances of conversion 
to open surgery. Overall, Laparoscopic splenectomy should be 
considered as a procedure of choice in hematological conditions with 
normal size spleen. Furthermore, the success rate is high in expert 
hands with pre-emptive vascular control of the splenic vessels.
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