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Abstract
Splenic rupture is a common consequence of blunt ab-
dominal trauma. Emergency splenectomy is indicated 
when conservative management is not effective. With 
better understanding of the immunologic function of 
the spleen, surgeons have begun to perform the splen-
ic-preserving surgery. However, it is technical challenge 
to perform emergency laparoscopic partial splenectomy 
for patient with spleen rupture. A 15-year-old male pa-
tient suffered from grade Ⅲ spleen injury basing on the 
American association for the surgery of trauma splenic 
injury scale. Conservative treatment failed to success 
basing on the dramatically decreased hemoglobin level. 
During the laparoscopic exploration, we found that two 
individual ruptures were associated with the upper pole 
of spleen. An emergency laparoscopic partial splenec-
tomy was successfully carried out. The operative time 
was approximate 150 min and the estimated blood loss 
was 200 mL. The post-operative course was uneventful 
and the patient was discharged on the 7th post-opera-
tive day.
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Core tip: It is technical challenge to perform lapa-
roscopic partial splenectomy for patient with spleen 
rupture because of fragile parenchyma and abundant 
blood supply. We report a case of successfully laparo-
scopic partial splenectomy for ruptured spleen, with 
ordinary laparoscopic instruments. We also shared our 
experience in laparoscopic partial splenectomy in this 
case report.
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INTRODUCTION
Splenic rupture is a common consequence of  blunt ab-
dominal trauma, which requiring emergency splenectomy 
when conservative management is not effective[1]. Gener-
ally, emergency open total splenectomy is required in this 
situation. Since Delaitre et al[2] firstly reported laparoscop-
ic splenectomy (LS), LS has become the gold standard 
procedure for remove of  normal to moderate enlarged 
spleens[3]. However, due to difficulty in blood control 
and poor visibility, it difficult to perform splenectomy for 
ruptured spleens laparoscopically[4].

With better understanding of  immunologic function 
of  the spleen, surgeons began to perform the splenic-
preserving surgery during the last decades. Laparoscopic 
partial splenectomy (LPS) was performed for patients 
with benign splenic tumors by several skilled laparoscopic 
surgeons[5,6]. To our knowledge, LPS for ruptured spleen 
was rarely reported in the literature. Herein, we reported 



a case of  emergency LPS for a patient who suffered from 
splenic rupture.

CASE REPORT
A 15-year-old male patient admitted at our institution 
following blunt abdominal trauma during skating. The 
computed tomography showed large hemoperitoneum 
associated with a traumatic rupture at the upper pole of  
the spleen (Figure 1). The patient suffered from grade Ⅲ 
spleen injury basing on the American association for the 
surgery of  trauma splenic injury scale. The hemoglobin 
decreased from 122 to 100 g/L during the hospitalization 
with four hours conservative treatment. The heart rate of  
the patient increased from 105 beats/min to 132 beats/
min, and the blood pressure decreased from 130/83 
mmHg to 97/56 mmHg. The grade of  American Soci-
ety of  Anesthesiologists scale of  this patient was grade 
3. A laparoscopic partial splenectomy/splenectomy was 
scheduled with the consent of  the patient’s parents. The 
patient received general anesthesia and was placed in the 
right semidecubitus position with the left side elevated 
approximately 60° and the operating table slightly tilted 
to the reverse Trendelenburg position. The sizes and 
distributions of  trocars were shown in Figure 2. During 
laparoscopic exploration, a large hemoperitoneum (Figure 
3A) and two individual ruptures of  spleen were found 
(Figure 3B and C). Active bleeding was also indentified 
after removing the blood clot covering the ruptures. The 
intra-abdominal blood was salvage for autotransfusion 
after assurance of  no liver rupture or hollow organs rup-
ture. The operation began with clearance of  hemoperito-
neum, followed by dissection of  splenogastric ligament 
(including the short gastric artery). In order to control the 
bleeding, we quickly controlled the splenic artery branch-
es supplying the upper pole of  spleen (Figure 3D). Then 
we dissected the splenic artery branches one by one until 
the ischemia line exceeding the rupture of  the spleen. 
We dissected the upper pole of  spleen parenchyma us-
ing a Ligasure system (Figure 3E). The oozing of  blood 
from the cut edge was stopped by bipolar coagulator 
(Figure 3F). The dissected spleen tissue was putted into 
a retrieval bag, morcellated with forceps and retrieved 

from the 12-mm incision. A closed drainage was placed 
in the splenic fossa. The operative time was 150 min and 
the estimated blood loss was 200 mL. The post-operative 
course was uneventful.

DISCUSSION
Conservative managements are considered the current 
standard of  care for hemodynamically stable patients 
with splenic injuries[7,8]. Emergency splenectomy is man-
datory only when the patient suffers from low systolic 
blood pressure which does not increase after fluid resus-
citation and blood transfusions[8]. The computed tomog-
raphy (CT) scan has proven to be an excellent imaging 
modality for accurate diagnosis of  splenic injury and its 
severity[7]. Repeated hemoglobin examination and ultraso-
nography are useful strategies to estimate the blood loss 
and detect the active bleeding. In this case, CT revealed a 
rupture and a large hematoma located at the posterior of  
spleen, where impeded us to perform splenorrhaphy. The 
hemoglobin level of  this patient was 122 g/L on arrival. 
After four hours conservative therapy, the hemoglobin 
level decreased to 100 g/L. Laparoscopic partial splenec-
tomy was required considering the active bleeding and 
the location of  rupture.

It is a common consensus that laparoscopic surgery 
has several advantages over open surgery, such as better 
cosmetics, less blood loss, and faster recovery. However, 
due to difficulty in bleeding control and poor visibility 
associated with laparoscopic splenectomy, open surgery 
is the first choice in most of  institutions in setting of  
splenic rupture. Owing to advancement in the operative 
instruments and accumulating of  operative experience 
in laparoscopic splenectomy, several surgeons began to 
perform laparoscopic splenectomy for patients with rup-
tured spleens[1,4,8]. Huscher et al[8] report the largest series 
of  patients treated laparoscopically for a splenic injury, 
including six cases of  splenectomy, one case of  upper 
polar resection, three cases of  polyglycolic mesh wrap-
ping, and one case of  splenic hemostasis using argon 
beam coagulation. They concluded that it is technical 
feasible to perform laparoscopic splenic surgery for rup-
tured spleen. With better understanding of  immunologic 
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Figure 1  Computed tomography (white arrow) shows a hematoma at the 
upper pole of spleen.

Figure 2  Size and distribution of trocars. A: Subxiphoid, 5-mm; B: Upper 
umbilicus, 10-mm; C: Left mid clavicular line, 12-mm; D: Left axillary line, 5-mm.
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function of  the spleen and the potential threat of  severe 
post-splenectomy infections, surgeons began to pay more 
attention to parenchyma-preserving surgical procedures. 
In setting of  splenic rupture, partial splenic artery embo-
lization, radiofrequency ablation, splenorrhaphy, and par-
tial splenectomy are available strategies to conserve the 
splenic parenchyma. Proper procedure should be chose 
basing on the location and severity of  the rupture and 
the experience of  the surgeon. 

Because of  fragile parenchyma and abundant blood 
supply, it is much more difficult to perform LPS than 
laparoscopic splenectomy. Poulin et al[9] reported the 
first case of  LPS for ruptured spleen in 1995. They per-
formed partial splenic artery embolism to control bleed-
ing before the operation. Since then, this procedure has 
been very rarely reported due to technical challenge. Dr 
Peng, an experienced laparoscopic surgeon in China, 
has performed approximately 400 cases of  laparoscopic 

splenectomy and 13 cases of  LPS. Basing on our experi-
ence, several aspects are very important to carry out LPS 
for patients with ruptured spleen. The basic requirement 
for LS for ruptured spleen is that the patient should be 
hemodynamically stable. The CT scan shows the rupture 
locates at the upper pole or lower pole of  spleen. During 
the operation, we should not remove blood clot covering 
the rupture as it is helpful to stop the bleeding. We dis-
sected the branches of  splenic artery until the ischemic de-
marcation line crossed the rupture and dissected splenic 
parenchyma 6 to 10 mm above the ischemic demarcation 
line. The oozing of  blood from cut edge can be stopped 
by bipolar coagulator. The autotransfusion is also very 
important to patient with great blood loss; however, we 
should avoid its application in patients with hollow organ 
rupture or hepatic rupture. A closed drainage is required 
to monitor the probable bleeding from the stump of  
spleen. Basing on our limited experience, LPS is indicated 
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Figure 3  Intra-operative images. A: A large hemoperitoneum surrounding the spleen; B: The anterior rupture of the spleen (white arrow); C: The posterior rupture of 
the spleen (white arrow); D: The branches of splenic artery were dissected; E: The parenchyma of spleen was dissected using a LigaSure vessel sealing system; F: 
The cut edge of the splenic stump. 

Cai YQ et al . Laparoscopic partial splenectomy



literature.
Experiences and lessons
Laparoscopic partial splenectomy for hemodynamically stable patients with a 
ruptured spleen is feasible and can preserve the immune function of spleen.
Peer review
This is an interesting case report on ruptured spleen successfully treated by 
laparoscopic partial splenectomy. The authors provide selection criteria for the 
choice of laparoscopic partial splenectomy in the emergency situation basing 
on their own experience.
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for hemodynamically stable patients who fail to response 
to conservative treatment. The rupture of  spleen is se-
vere and not feasible to perform splenorrhaphy or other 
strategies. The location of  rupture should be the upper 
pole or lower pole of  spleen and the experience of  sur-
geon is also critical. Due to unavailable in the literature, it 
should be stated that these recommendations were based 
on our own experience other than literature review or an 
objective study. Further studies are required to establish 
the selection criteria for LPS in setting of  splenic rupture.

In conclusion, laparoscopic partial splenectomy for 
hemodynamically stable patient with splenic rupture is 
feasible. However, it is just suitable for selected patients 
and requires adequate experience with elective laparo-
scopic partial splenectomy.
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COMMENTS
Case characteristics
A 15-year-old male patient suffered from grade Ⅲ spleen injury basing on the 
American association for the surgery of trauma splenic injury scale.
Differential diagnosis
The diagnosis of splenic rupture can be established basing on the history of 
injury and computed tomography (CT) image.
Laboratory diagnosis
The repeated blood count examination revealed that hemoglobin decreased 
from 122 to 100 g/L during the hospitalization with four hours conservative 
treatment.
Imaging diagnosis
The CT image revealed that the patient suffered from grade Ⅲ spleen injury 
located at the upper pole of spleen.
Treatment
Emergency laparoscopic partial splenectomy.
Related reports
To date, there was only one case of laparoscopic partial splenectomy in the 
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