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Non-operative management has been preferred in blunt spleen injury. Moreover children 

are more susceptible to post-splenectomy infection, spleen should be preserved if possi-

ble. However, splenectomy is inevitable to patients with severe splenic injury. Therefore 

splenic autotransplantation could be the last chance for preserving splenic function in 

these patients although efficacy has not proven. Here we reported four cases of children 

who were underwent splenic autotransplantation successfully after blunt trauma.
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INTRODUCTION

In order to preserving spleen function in patients with splenic injury, non-operative 

management is preferred [1]. However, splenectomy is inevitable in some patients with 

severe splenic injury. In such cases, splenic autotransplantation may be the last chance 

for preserving spleen function. Nevertheless, the efficacy of splenic autotransplantation 

remains controversial [2]. Moreover, with the development of better vaccines and anti-

biotics, the risk of overwhelming post-splenectomy infection (OPSI) has become lower, 

which reduces the need to preserve spleen function [3]. However, young children have 

reduced antibody-production capability. Therefore, splenic autotransplantation may 

be meaningful in children. Here, we share the experience from the four cases of splenic 

autotransplantation in children who underwent splenectomy due to trauma.

CASE REPORT

Four patients were underwent splenic autotransplantation after splenectomy between 
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April 2011 and September 2015. The indication for splen-

ic autotransplantation was provided as follows: age, <15 

years; viable normal spleen tissue detected after splenecto-

my; no intra-abdominal contamination from bowel inju-

ry. Two patients had incurred injury following the pedes-

trian traffic accident, while the others had the fall-related 

injury. One patient had a liver injury and another had 

brain injury along with spleen injury. The injury severity 

scores (ISS) are 11, 34, 41, and 50 points. Total operation 

times for four cases including the procedures of splenic 

autotransplantation are 45, 70, 85, and 95 minutes respec-

tively. The surgical procedure of splenic autotransplan-

tation was simple. After splenectomy, the spleen was in-

spected for injury grade, viability, and abnormality. Then, 

the spleen was cut using a scalpel as cubic shape. The 

size of the spleen graft was 1 to 2 cm3, depended on the 

patient’s weight and the amount of space available in the 

greater omentum. Four or five spleen grafts were wrapped 

in the greater omentum and fixed by non-absorbable su-

tures (Fig. 1).

The function of the transplanted spleen was evaluated 

by 99mTc-labeled heat-denatured red blood cell (99mTc-

RBC) scintigraphy and lab tests such as peripheral blood 

smear (PB smear) and platelet count. 99mTc-RBC scintig-

raphy was performed at the 6-month follow-up visit (Fig. 

2). PB smear was performed routinely for assessing the 

presence of Howell-Jolly bodies. The platelet count was 

checked routinely until one year after surgery. Although 

the patients received spleen autotransplantation, they 

underwent vaccination according to the typical schedule 

followed by splenectomy patients.

99mTc-RBC scintigraphy showed that 19 of the 20 

transplanted spleen grafts turned out to be viable. The PB 

smear revealed the absence of Howell-Jolly bodies within 

3 months after operation in all patients. Reactive throm-

bocytosis was present in three patients. In two of these 

patients, elevated platelet counts were elevated at 7 days 

postoperatively, and in one patient at 30 days postoper-

atively. However, the elevations of platelet counts were 

transient and gradually decreased to within normal range 

in all cases (Table 1).

The median follow-up duration was 22 months (range, 

9 months to 5 years). During this period, no short-term 

postoperative complications (aseptic necrosis, intra-ab-

dominal abscess or intestinal obstruction) or long-term 

complications (OPSI) were noted. On the other hand, one 

patient developed poststreptococcal glomerular nephritis 

15 months after splenectomy. Streptococcus pneumoniae 

was detected in the throat culture. Antibiotic therapy 

was administered, and the patient recovered in 7 days. 

However, as this patient had already been diagnosed with 

poststreptococcal glomerular nephritis once before sple-

nectomy, it is difficult to accurately determine the efficacy 

of spleen autotransplantation in this patient.

Fig. 1. Spleen graft was implanted in greater omentum.

Fig. 2. 99mTc-labeled heat-denatured red blood cell (99mTc-RBC) 
radioscintigtaphy presented viable transplanted spleen. ANT: anterior, 
ABD: abdomen, POST: posterior, LPO: left posteior oblique, LT-LAT: left 
lateral.
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DISCUSSION

Splenic autotransplantation was introduced in the 1970s, 

but its efficacy remains under debate. Because a clear test 

for spleen function is not yet available, it is difficult to 

measure the efficacy of spleen autotransplantation. Eval-

uations based on platelet count, PB smear, levels of im-

munoglobulin M and serum complement C3, and radio-

nuclide scintigraphy are commonly used, but there is yet 

no consensus regarding the assessment of spleen function 

[2]. Moreover, such indirect laboratory findings may be 

easily influenced by factors not related to the spleen graft. 

On the other hand, radionuclide scintigraphy techniques 

are able to demonstrate the viability of the spleen [4]. 

Spontaneous splenosis after splenectomy could lower the 

incidence of post-splenectomy infection, and we believe 

that the spleen graft may have had a similar effect as sple-

nosis. Even though there is no evidence that the 99mTc-

RBC scan reflects the graft functions, 99mTc-RBC scan 

has been a useful tool for detecting splenosis [4]. Several 

complications associated with splenic autotransplantation 

have been reported in previous studies. Tzoracolefther-

akis et al. [5] demonstrated small bowel obstruction or 

aseptic necrosis in four of 23 patients, while Moore et 

al. [6] reported only one complication in 43 patients, 

although the patient deceased from OPSI after splenic au-

totransplantation. Büyukünal et al. [7] reported one case 

of intestinal obstruction in 16 patients. Overall, low rates 

in complications were reported. Of course there is lim-

itation with small number of cases; no complication was 

noted in our study. It may be a burden for performing 

additional procedure of the autotransplantation during 

splenectomy if the vital sign of the patient is unstable 

during the operation. However, there was no hypovole-

mic shock observed during the operation for all cases. It is 

very important that the surgeon must communicate with 

anesthesiologist if this optional procedure could be done 

safely. Though the time spent for the procedure of the au-

totransplantation was not recorded separately, the overall 

time for splenectomy was not much delayed because of 

simple transplantation technique. Taken together, these 

results suggest that splenic autotransplantation represents 

a safe procedure. Furthermore, it was shown that, for 

patients who undergo splenectomy due to trauma, the 

risk for OPSI in young children is six times higher than 

the average risk of patients aged 0-12 years [3]. Therefore, 

splenic autotransplantation might be more beneficial in 

young children. The greater omentum represents the pre-

ferred location for spleen transplantation because of the 

favorable revascularization, portal drainage, and omental 

bacterial clearance [8]. However, the optimal amount of 

splenic tissue to be used for grafting remains a contro-

versial aspect. Petroianu and Petroianu [9] used 50 g of 

splenic tissue. Di Carlo et al. [10] suggested that a single 

graft (4×3×2 cm3) consisting of 35 g of splenic tissue was 

sufficient to achieve splenic function. In the current study, 

smaller spleen grafts were utilized because the patients 

were children. However, the ratio of splenic tissue weight 

to whole-body weight was not small, as it is known that 

the ratio of spleen weight to whole-body weight is larger 

in children. Because using a larger graft of splenic tissue 

carries the risk of complications including omental tear, 

aseptic necrosis or abscess, further study is warranted to 

determine the optimal amount of spleen tissue to be used 

Table 1. Evaluation of transplanted spleen function

Sex/age (weight) Number of transplantation 99mTc-RBC scintigraphy PB smear
Platelet counta

POD 7 POD 30 POD 1 year

M/6 (27 kg) 5 (2×2×2 cm) 5 Normalb 127 694 459

M/4 (20 kg) 4 (2×1×1 cm) 3 Normalb 752 269 346

M/14 (60 kg) 5 (3×2×2 cm) 5 Normalb 325 359 398

F/8 (34 kg) 5 (2×2×2 cm) 5 Unchecked 1,129 555 573

RBC: red blood cell, PB: peripheral bleed, POD: post operation day, M: male, F: female.
aUnit of platelet count is ×103/μL.
bNormal means that no Howell Jolly body was seen.
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for grafting.

There is no useful tool or evidence yet to prove that the 

grafted splenic tissue is functional. Therefore, we gave 

vaccination for all cases in order to minimize the risk of 

OPSI because it may be an ethical issue for not giving 

them vaccination for studying the efficacy of splenic au-

totransplantation. However, 99mTc-RBC scintigraphy, 

which is widely used for the diagnosis of splenosis, can 

be a useful tool for checking the viability of the grafted 

splenic tissue after the operation.
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