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Abstract

Purpose Splenectomy is the standard therapy for medi-
cally refractory immune thrombocytopenia (ITP). Lapa-
roscopic splenectomy (LS) has gained wide acceptance;
however, the long-term outcomes of LS versus open sple-
nectomy (OS) for patients with ITP remain unclear.
Methods We analyzed, retrospectively, 32 patients who
underwent splenectomy, as LS in 22 and OS in 10, for
refractory ITP at our institute. Data were evaluated based
on the American Society of Hematology 2011 evidence-
based practice guidelines for ITP.

Results  Although the operation time was significantly
longer in the LS group (p < 0.01), LS was associated with
less blood loss (p < 0.01), infrequent blood transfusion dur-
ing surgery (p < 0.01), quicker resumption of oral intake
(p < 0.01), and shorter hospital stay (p < 0.01) than OS.
Positive responses, including complete and partial remis-
sion, were achieved in 90% of the OS group patients and
77% of the LS group patients. The mean follow-up periods
were 183 and 92 months, respectively. Relapse-free sur-
vival rates, 15 years after the operation were 63% in the OS
group and 94% in the LS group.

Conclusions LS can provide better short-term results and
comparable long-term results to those of OS for ITP.
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Introduction

Immune thrombocytopenia (ITP) is an autoimmune dis-
ease characterized by a transient or persistent decrease
in the platelet count at peripheral levels and defined by a
reduced platelet count <100,000/uL for unknown rea-
sons, which may lead to spontaneous bleeding [1, 2]. The
mechanism of ITP was initially considered to be increased
platelet destruction by autoantibodies. The concepts have
now shifted to more complex mechanisms, including both
impaired platelet production and T cell-mediated actions
[2].

Corticosteroids are the standard first-line treatment for
ITP with platelet counts lower than 30,000/pL [2]. Splenec-
tomy is the standard second-line treatment [3—5]. Since lap-
aroscopic splenectomy (LS) was first reported in the early
1990s, this technique has been performed successfully
at many medical centers [6-8]. LS is associated with less
blood loss and fewer complications, leading to shorter hos-
pital stays, more rapid convalescence, and lower costs than
open splenectomy (OS) [9-16]. Currently, LS is regarded
as the “gold standard” treatment [13]. However, while
many papers have reported on the short-term outcomes
after LS [15-18], there are few reports on the long-term
outcomes over 10 years [19]. Thus, we investigated the
short-term and long-term results of LS in our institution.

Methods

The subjects of this retrospective study were 32 patients
who underwent splenectomy for ITP at Oita University Fac-
ulty of Medicine between July, 1983 and December, 2016.
Between July, 1983 and April, 1993, 10 patients under-
went OS and between May, 1993 and December, 2016, 22
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patients underwent LS. Patient characteristics and postop-
erative courses were collected from the patient charts. The
indications for splenectomy included no response to medi-
cal therapy, side effects of corticosteroids, and a hope of
pregnancy. Accessory spleens were diagnosed by abdomi-
nal ultrasonography and computed tomography preopera-
tively. Platelet transfusion or gamma globulin were admin-
istered preoperatively to patients with a platelet count
of <80,000/pL. The study was approved by the Ethics
Committee of Oita University Faculty of Medicine.

Surgical procedures

For OS, patients were placed in the supine position and an
abdominal midline incision was made. Accessory spleens
were carefully checked and removed prior to mobilization
of the spleen. After dissection of the colosplenic, gastros-
plenic, and splenophrenic ligaments, the splenic vessels
at the splenic hilum were divided manually. Staples were
not used in OS. A drainage tube, for postoperative bleeding
or pancreatic fistula, was routinely placed in the left upper
quadrant abdomen.

For LS, patients were placed in the right lateral decubi-
tus position, and the procedure was performed as described
previously [20]. After dissection of the ligaments, the
splenic pedicle was divided with a laparoscopic stapler
(Endo-GIA™, Medtronic, Dublin, Ireland). The spleen
was then placed into a large spectrum retrieval bag (Endo-
Catch™, Medtronic) and crushed with the fingers and/or
forceps before removal.

Response and relapse criteria

Responses to surgery were evaluated a month after the
operation based on the American Society of Hematol-
ogy 2011 evidence-based practice guidelines for ITP [21].
Complete response (CR) was defined as a normal platelet
count of >100,000/pL and discontinuation of any medica-
tion, with no spontaneous bleeding. Partial response (PR)
was defined as a rise in the platelet count between 30,000
and 100,000/pL, and at least a twofold increase from the
baseline platelet count, without spontaneous bleeding and
medication. Non-response (NR) was defined as a platelet
count <30,000/pL or an initial rise, but return to a count
of <30,000/pL. The need to continue or restart medical
therapy, such as steroids, to sustain a normal platelet count
was also considered as NR, as was spontaneous bleeding
within 30 postoperative days. Relapse in patients with CR
and PR was defined as a platelet count <100,000/pL for
CR and <30,000/pL for PR, or a less than twofold increase
of the platelet count compared to the baseline for a PR. Any
occurrence of spontaneous bleeding or the need for medi-
cation was also considered as relapse of the ITP.

Statistical analysis

Numerical data were expressed as mean =+ standard
deviation. Differences between the variables were com-
pared using the Fisher’s exact test or Mann—Whitney test.
Kaplan—-Meier curves were created and a log-rank test was
performed. All statistical analyses were performed using
SPSS 23.0 (SPSS Inc., Chicago, IL, USA). p values less

than 0.05 were considered significant.

Results
Patient characteristics and short-term results

The two groups were homogeneous for age, sex, and dose
of preoperative corticosteroids (Table 1). The LS group
had a significantly lower BMI (p < 0.05), a longer inter-
val between diagnosis and surgery (p < 0.05), and more
frequent preoperative gamma globulin administration
(p < 0.01) than the OS group. One patient from the LS
group received Helicobacter pylori (H. pylori) eradication
therapy preoperatively. No patient from either group was
treated with Rituximab. The platelet counts were equiva-
lent in the two groups on admission, but there were signifi-
cant differences in the levels just prior to surgery between
the groups due to the gamma globulin administration
(p <0.01).

There was no open conversion in the LS group.
Although the operation time was significantly longer in the
LS group (p < 0.01), there was less blood loss (p < 0.01),
less need for blood transfusion during surgery (p < 0.01),
quicker resumption of an oral diet (p < 0.01), and a shorter
postoperative hospital stay (p < 0.01) than in the OS group
(Table 1). Perioperative complications were recognized in
20% (2/10) of the OS group patients versus 5% (1/22) of the
LS group patients. Complications in the OS group included
pulmonary embolism in one patient and a pneumothorax in
one patient, whereas a pancreatic fistula that did not require
percutaneous drainage was observed in one patient in the
LS group. Postoperative platelet counts at 1 month were
22 x 10*/uL in the OS group and 24 x 10*uL in the LS
group, respectively. Positive responses, including CR and
PR, were achieved in 90% (9/10) of the OS group patients
and in 77% (17/22) of the LS group patients, respectively,
without a significant difference between the groups. Focus-
ing on the six NR patients in the two groups, the averages
of age and time interval between diagnosis and surgery
were 32.8 years and 86 months, respectively. There were
no significant differences in age between the NR group and
the positive response group (32.8 years versus 34.8 years,
p = 0.83). Platelet counts on admission in the NR group
were lower than those in the positive response group
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Table 1 Patient characteristics

and short-term results 0S(n=10) LSw=22 p value
Age (years) 37+ 15 33 +23 n.s.
Sex (M/F) 2/8 8/14 n.s.
BMI (kg/m?) 24 +3 21 +4 0.028
Corticosteroid (mg) 19 + 21 16 + 13 n.s.
Interval between diagnosis and surgery (month) 27 + 31 76 +99 0.047
Preoperative H. pylori eradication therapy 0 (0%) 1 (5%) n.s.
Platelet count on admission (X 104/pL) 6.3 +3.8 44 +2.8 n.s.
Preoperative platelet transfusion 5(50%) 6 (27%) n.s.
Preoperative gamma globulin administration 1(10%) 16 (73%) 0.001
Platelet count just before operation (x 10*pL) 59+24 9.0+34 0.007
Operation time (min) 104 + 23 150 + 54 0.007
Blood loss (g) 400 + 245 67 + 101 0.0001
Intraoperative blood transfusion 5(50%) 0 (0%) 0.001
Accessory spleen 1 (10%) 6 (27%) n.s.
Complications 2 (20%) 1 (5%) n.s.
Resumption of oral fluids (day) 31+0.7 1.2+09 0.0001
Resumption of oral diet (day) 3.3+0.8 1.8+1.3 0.0001
First flatus (day) 33+05 20+09 0.001
Postoperative hospital stay (day) 23 +10 9+3 0.0001
Postoperative platelet count at 1 month (x 10*pL) 22+ 19 24 + 18 n.s.
Positive response (CR + PR) 9 (90%) 17 (77%) n.s.

(3.1 x 10*uL versus 5.5 x 10%pL), but there were no sig-
nificant differences (p = 0.14).

Long-term results

The mean follow-up duration was 183 months for the OS
group and 92 months for the LS group. During the follow-
up, relapse occurred in three patients from the OS group,
5, 6, and 8 months after surgery, respectively, and in one
patient from the LS group, 5 months after surgery. No
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Fig. 1 Relapse-free survival rates after open (solid line) versus lapa-
roscopic (dotted line) splenectomy for immune thrombocytopenia
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accessory spleen was found in any of these patients from
either group. Kaplan—-Meier curves demonstrated 5-, 10-,
and 15-year relapse-free survival rates of 63% for all three
time points in the OS group, and 94% for all three time
points in the LS group (Fig. 1). There were no significant
differences between the groups in the relapse-free sur-
vival rate, although it was slightly higher in the LS group
(p = 0.06).

Discussion

LS has become the standard surgical procedure for the
secondary treatment of ITP [6-8, 13, 15-18]. Only a few
papers have investigated the long-term outcomes over
10 years after LS. Xu et al. reported that LS achieved good
responses for 12 years in China, but they did not compare
LS with OS [19]. Previous comparative studies between OS
and LS investigated long-term results of less than 10 years
[16-18]. The present study demonstrated superior short-
term and comparable long-term results of over 10 years
achieved by LS versus OS. The present study is also the
first report of 15-year outcomes after LS.

Previous reports demonstrated that LS is associated with
longer operation time but less blood loss than OS [10, 11].
Moreover, because of the small incision and rapid convales-
cence, LS had fewer major morbidities, less need for post-
operative analgesia, and required a shorter postoperative
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hospital stay than OS [9-12, 22]. Thus, LS was more cost-
effective. Watson et al. demonstrated that the reduction in
the postoperative stay after LS led to a 47% cost savings [9]
and Friedman et al. reported that hospital costs were $5509
for LS versus $9031 for OS [13].

The positive response rate following splenectomy is
reported to be 85-88% [4, 5], but the predictive factors for
NR after splenectomy have not been established. Duperier
et al. reported that a successful response to splenectomy
was significantly related to younger age and a higher pre-
operative platelet count [23]. The NR patients in the pre-
sent study tended to have lower platelet counts on admis-
sion than the patients with positive responses, but the
differences were not significant. Moreover, there were no
significant differences in age between the groups. Further
investigation is necessary to better understand the factors
predictive of a positive response to splenectomy.

The relapse rate after LS is reported to be 28-30% [18,
24]. Decreased platelet production may play a role in recur-
rence [25, 26], as may a missed accessory spleen [27, 28].
Preoperative computed tomography is useful for the detec-
tion of an accessory spleen [29]. Some studies demon-
strated that laparoscopy has a good sensitivity and specific-
ity for the detection of an accessory spleen [27, 30]. The
combination of an intraoperative laparoscopic search with
preoperative computed tomography is thus recommended
for the detection of an accessory spleen in LS [31].

In this study, the LS group had significantly more fre-
quent preoperative gamma globulin administrations than
the OS group. Although the platelet counts were equiva-
lent in the two groups on admission, they were significantly
different just prior to surgery. High-dose gamma globulin
therapy for patients with ITP was introduced by Imbach
et al. [32]. Intravenous gamma globulin therapy is a safe
and fast way to increase platelet counts in patients with
acute ITP [33-36]. Based on clinical trials [37] in the late
1980s, gamma globulin therapy is usually given in Japan.
In our institute, gamma globulin therapy before splenec-
tomy for ITP was initiated in 1993. Therefore, few of the
early patients who underwent OS received preoperative
gamma globulin.

In the past, few drugs were as effective as splenectomy;
therefore, splenectomy was generally performed early
in patients with medically refractory ITP. H. pylori plays
a role in both gastroduodenal disease and ITP [38]. In
2005, a Japanese randomized controlled trial demonstrated
that eradication of H. pylori increased platelet counts in
patients with ITP [39]. Currently, H. pylori eradication
therapy is the first-line of therapy in H. pylori-positive
patients with ITP in Japan [40]. Many drugs have been
used as second-line or third-line therapy with variable
success rates [41-45]. Rituximab—a monoclonal anti-
CD20 antibody—demonstrated a 60% response, with 40%

reaching a CR [41]. Romiplostim and Eltrombopag both
activate the thrombopoietin receptor and increase platelet
production [42, 43]. Moreover, the recent treatment algo-
rithm for I'TP shows that splenectomy should be performed
1 year after diagnosis [45]. This explains the longer inter-
val between diagnosis and surgery for LS versus OS in
this study. In this study, LS resulted in less blood loss,
less need for blood transfusions during surgery, quicker
resumption of oral intake, and a shorter postoperative hos-
pital stay than OS. The positive response rates were 77
versus 90% in the LS and OS groups, respectively. The 5-,
10-, and 15-year relapse-free survival rates were all 94% in
the LS group and 63% in the OS group.

This study was limited by the fact that it was retrospec-
tive with a small number of patients. Moreover, the treat-
ment times differed between the OS and LS groups. Larger
prospective studies of LS examining long-term outcomes
over 10 years are necessary to confirm our results.

In conclusion, LS can provide better short-term results
and comparable long-term results to OS for ITP.
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