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Abstract The purpose of this study was to investigate the
long-term effects of laparoscopic splenectomy (LS) for
patients with chronic immune thrombocytopenia (ITP), and
to identify predictive factors for promising hematological
outcomes. We retrospectively analyzed the clinical records
and follow-up data in patients who underwent LS for
chronic ITP from November 2005 to August 2012. The
related parameters were assessed by univariate and multi-
variate logistic regression analyses. The curve of life table
was drawn to clarify the long-term response rate. Of the 92
included patients, 49 (53.3 %) patients achieved a com-
plete response, 21 patients (22.8 %) a partial response, and
the remaining 22 (23.9 %) showed no response to LS.
Eleven patients relapsed within 1 year after LS, especially
within 3 months (n = 7), while three patients relapsed 17,
26, and 28 months after LS, respectively. Long-term spe-
cific complications after LS were not observed. Platelet
counts on postoperative month 3 (POM 3) is a significant
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independent predictor of long-term favorable hematologi-
cal outcomes (P < 0.001). Based on our study, we con-
clude that LS is associated with promising long-term
response for patients with chronic ITP, and platelet counts
on POM 3 could be used as a predictor of long-term
hematological outcome.

Keywords Laparoscopic splenectomy - Chronic immune
thrombocytopenia - Follow-up

Introduction

Chronic immune thrombocytopenia (ITP) is a common
autoimmune hematological disorder, which is character-
ized by antibody-mediated platelet destruction, mainly
occurring in reticuloendothelial system such as spleen [1,
2], together with suppression of platelet production [3].
Corticosteroids were the initial medical treatment for
patients with ITP since 1951 [4], and still considered as the
front-line therapy method in ITP according to the guide-
lines [5, 6]. Unfortunately, with time, nearly 60-80 % of
the patients will be at risk of developing steroid dependent
[7], and the adverse effects of corticosteroids will become
apparent. Therefore, splenectomy is regarded as the sec-
ond-line treatment for patients with I'TP who fail to respond
to steroids [5, 8].

Since it was reported by Delaitre in 1991 [9], laparo-
scopic splenectomy (LS) has arisen great interest among
surgeons in surgical treatment of hematological disorders,
and afterwards become the standard procedure for removal
of normal to moderately enlarged spleens in benign con-
ditions, especially ITP [10]. Just like other mini-invasive
surgeries, LS has shown some advantages including shorter
hospital stay, reduced costs, less blood loss, and better
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cosmetic outcomes. The early results of LS for ITP are
encouraging, however, the existing literature resources
pertaining to ongoing long-term outcomes of LS in ITP
patients are not abundant enough.

In this study, we assessed long-term therapeutic effects
of LS for patients with ITP and tried to determine the
strategy of platelet surveillance as well as the predictive
factors for satisfying hematological outcomes.

Materials and methods
Patients

From November 2005 to August 2012, LS was consecu-
tively performed for 142 patients with chronic ITP
(including 10 patients with a preoperative platelet count of
<1 x 10°/L, who were enrolled in our previous study [11])
at the Department of Hepatopancreatobiliary Surgery, West
China Hospital, Sichuan University, China. Diagnosis of
ITP was based on a platelet count <100 x 10°/L in the
absence of other causes or disorders that may be associated
with thrombocytopenia [6], and then confirmed by post-
operative pathologic examination. Patients (16 years or
older) with a period of follow-up at least 12 months were
included, and the details for exclusion are illustrated in
Fig. 1. Data were retrospectively collected from patients’
medical records and personal telephones, involving age,
gender, preoperative information (platelet counts just
before operation, preoperative treatment, time from diag-
nosis to LS, length of spleen), intraoperative information
(accessory spleens, estimated blood loss, operative time),
short-term and long-term information (duration of follow-

up, platelet counts during follow-up, and major postoper-
ative complications, postoperative therapy). Informed
consent forms were obtained from all patients in our study,
which was admitted by the Ethics Committee of Sichuan
University.

Ninety-two patients (including 7 duplications of the 10
patients mentioned above based on our inclusion and
exclusion criteria in Fig. 1) with a median follow-up of
21.5 months (quartile 17.0-26.8 months) containing all of
the above-mentioned information were available. Prior to
LS, all of the patients received a regular medical treatment
for 6 months, and the course of a high dose (steroid pulse)
of prednisolone combined with intravenous immunoglobin
(IVIG) 20 g/day (400 mg/kg) for 5 days was of the essence
within these 6 months [11]. Except the period of the reg-
ular medical treatment, 43 patients received only steroids
treatment, while the left 49 ones received steroids com-
bined with others such as danazol, vincristine, platelet
transfusion, and so on. Indications for splenectomy were as
follows: (1) refractory symptomatic thrombocytopenia
after 3—6 months of corticosteroids therapy, (2) contrain-
dications to corticosteroid in the patient, and (3) relapse of
thrombocytopenia after an initial response to medical
therapy or intolerant doses of steroids are required to
achieve remission [12].

Criteria of response to LS

The response criteria were defined following the recent
update guideline reported by the American Society of
Hematology [6]: (1) complete response (CR): a platelet
count >100 x 10°/L. measured on 2 occasions >7 days

Total number of laparoscopic splenectomy for patients with ITP = 142

h 4

Patientsincluded (n = 92)

r

Patients excluded (n = 50)

h 4 h 4

Y h 4

Duration of follow-up
lessthan 12 months (n=21)

Individual telephone
not available (n =15)

Dead after LS because
of OPSI® (n=1)

Data of follow-up
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Fig. 1 Inclusion and exclusion criteria. OPSI* overwhelming postsplenectomy infection
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apart without bleeding and medical treatment. (2) partial
response (PR): a platelet count >30 x 10°/L and more
than 2-times increase in platelet count from baseline
measured on 2 occasions >7 days apart without bleeding
and medical treatment. (3) no response (NR): a platelet
count <30 x 109/L, less than 2-times increase in platelet
count from baseline, the presence of bleeding, or the
requirement of medical treatment.

LS procedure and statistical analysis

The process of LS for ITP has been detailed in our previous
reports [11, 13]. Blood samples were examined on a day
before LS and postoperative days (POD) 1, 3, 5. When
discharged, patients were informed to have their blood
samples examined on postoperative months (POM) 1, 3, 6,
moving into long-term follow-up stage afterwards. For
quantitative data, the results are expressed as
mean =+ standard deviation, or median and quartile, while
for categorical data, number of cases and percentage are
applied. To facilitate statistical analysis, we combine CR
group with PR group as a single one named response group
(RG), and the NR group was called NG for short. The
related variables were evaluated by univariate analysis
using the Chi-square or Fisher’s exact test for categorical
data and the nonparametric Mann—Whitney U test, or
Student’s ¢ test for quantitative data. Afterwards, multi-
variate logistic regression with the forward stepwise
method and likelihood ratio was used to determine inde-
pendent predictors for long-term favorable hematological
outcomes. The curve of life table was plotted to describe
the long-term response rate. SPSS 16.0 (SPSS, Chicago, IL,
USA) for windows was used to perform statistical analyses,
and a P value <0.05 was considered statistically
significant.

Results

The baseline characteristics of included patients are shown
in Table 1. The mean age of the patients (62 women and 30
men) was 37.8-year old. The median operative time was
105 min (quartile 80—130 min), and the median of esti-
mated intraoperative blood loss was 60.0 mL (quartile
30.0-90.0 mL). 11 patients were found to have accessory
spleens. The median of craniocaudal spleen length which
was detected by computer tomography (CT) scan before
LS was 11.0 cm (quartile 10.0-12.0 cm). The remission
rate was 76.1 % (70 patients), with CR in 49 cases
(533 %), and PR in 21 cases (22.8 %). 22 patients
(23.9 %) had no response to LS. The incidence of major
postoperative complications was 27.2 % (25 patients). Four
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Table 1 Basic characteristics of all patients
Parameters Value
Age (years) 37.8 £ 16.8
Gender (female/male) 62/30

Operative time (min) 105.0 (80.0-130.0)
60.0 (30.0-90.0)
11 (12 %)

21.5 (17.0-26.8)

11.0 (10.0-12.0)

Estimated intraoperative blood loss (mL)
Incidence of accessory spleens

Duration of follow-up (months)

Spleen length (cm)

Long-term response

Complete response 49 (53.3 %)

Partial response 21 (22.8 %)

No response 22 (239 %)
Major postoperative complications 25 (27.2 %)

Pancreatic leakage 4

Pleural effusion 1

Splenic fossa collection 7

Pneumonia 7

Portal of splenic thrombosis 6

patients were diagnosed with pancreatic leakage, and they
were treated with antibiotics as well as somatostatin until
the level of amylase of the drainage fluid was normal (e.g.,
one patient presented persist ache in upper abdomen with a
fever of 38.7 °C on postoperative day 5. The concentration
of amylase in the drainage fluid was 3350 U/L. Therefore,
pancreatic leakage was taken into consideration, and anti-
biotics combined with somatostatin were put into use. On
postoperative day 11, the level of amylase of the drainage
fluid was normal and the manifestations of abdominal pain
and fever disappeared). The eight patients diagnosed with
pleural effusion or splenic fossa collections were treated by
B-ultrasound-guided percutaneous drainage, combined
with medicines and nutritional support. Antibiotics were
used for the seven patients suffering pneumonia. Asymp-
tomatic portal of splenic thrombosis was found in six
patients by CT scan, and low-molecular-weight heparin
was employed. When discharged, all of the six patients
were informed return visit 3 months later, and the throm-
bus disappeared according to CT scan.

Correlations between the related variables listed in
Table 2 and response to LS after long-term follow-up were
examined by univariate analysis. Age, platelet counts on
POD 1, 3, 5, and POM 1, 3, 6 were found to have a pre-
dictive value for long-term response. Compared with NG,
the age of RG was younger (359 £ 16.7 vs.
43.7 &+ 16.4 years, P < 0.05). The differences of platelet
counts between NG and RG on POD 1, 3, 5, and POM 1, 3,
6 reached obviously statistical significance. All of the
above-mentioned significant variables were then put into
multivariate logistic regression analysis, which confirmed
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Table .2 Univariate analysis of Variables All patients Response to LS P value
all patients related to response
to LS RG* NG®
Age (years) 359 + 16.7 43.7 + 164 0.046
Gender
Male 30 20 10 NS¢
Female 62 50 12

Spleen length (cm)
Preoperative

Platelet counts (x 109/L)
Early responsed (x10°/L), days

1

3

5

Late response® (x 10°/L), months

1
3
6
Accessory spleens
Yes
No
Medical management

Steroids only
4 Response group including
complete and partial response
groups

Steroids and others
Blood loss (mL)

b
No response group

.. Preoperative platelet transfusion
No significance P P

4 Platelet counts on POD 1,3,5 Yes
No

¢ Platelet counts on POM 1, 3, 6

Time from diagnosis to LS (months)

11.0 (10.0-12.3) 11.0 (10.0-12.3) NS¢

12.0 (6.0-27.0) 105 (4.0-17.3)  NS°

69.0 (46.3-112.0) 44.0 (9.8-66.0) <0.001
188.5 (115.0-263.5) 42.5 (14.0-128.8) <0.001
274.0 (175.8-393.5) 58.0 (21.0-143.8) <0.001
174.0 (104.0-300.3) 31.0 (10.3-57.3)  <0.001
135.5 (98.8-221.5)  23.5 (6.0-37.8) <0.001
138.5 (93.8-198.3)  17.0 (8.5-48.3) <0.001

81 61 20 NS¢

11 9 2

43 35 8 NS¢

49 35 14

60.0 (27.5-90.0)
26.5 (8.5-98.0)

55.0 (27.5-100.0) NS¢
31.0 (23.0-63.8)  NS°

14 9 5 NS¢
78 61 17

Table 3 Multivariate analysis of all patients related to response to
LS

Variables p SE EXP 95 % CI P value
)
Late response 0.048 0.011 1.049 1.027-1.073 <0.001
(3 months)*
Constant —2.546 0.075 0.078 <0.001

 Platelet counts on POM 3

that only the platelet counts on POM 3 was a significant
independent prognostic factor for long-term response to LS
(P < 0.001). The details of multivariate logistic regression
analysis are shown in Table 3.

The detailed information of the twenty-two patients who
relapsed after LS or were refractory to LS is displayed in
Table 4. Eight patients (five females, three males) had no
response to LS; Eleven patients (two females, nine males)
had initial response to LS, however, they relapsed
1-12 months after surgery; There were another three
female patients having a long period of responding to LS,
but unfortunately, they relapsed 17, 26, and 28 months

after the operation, respectively. Except one, the left
twenty-one patients were treated with medicines; none-
theless, the outcomes left much to be desired. Table life
curve (Fig. 2) was also drawn to illustrate the long-term
response, which revealed that the relapsed events mainly
occurred within 1 year after LS, especially within
3 months (n = 7) according to our research, and the long-
term response can reach 76.1 %. In consideration of quite a
few censored data, the median response duration was not
given (Fig. 2).

There were no deaths during follow-up. No specific
complications occurred during the follow-up.

Discussion

Various degrees of mucocutaneous bleeding and menor-
rhagia in women are the key clinical manifestations of
chronic ITP, and patients with platelet counts continuously
<30 x 10°/L are at high risk of life-threatening bleeding.
Corticosteroids were the first choice treatment for ITP.
After a course of therapy with corticosteroids such as daily
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Table 4 The information of patients who relapsed or were refractory to LS
Number Age Gender Preoperative Treatment after LS Duration of Last platelet Postoperative
(years) platelet counts follow-up counts recurrence time
(x10°/L) (months) (x10°/L) (months)
75 F 13 PDN + TCM 28 31 1
2 21 M 3 PDN + TCM 28 34 3
3? 37 F 21 PDN + IVIG 24 17 -
4 47 F 47 PDN 21 21 17
5 45 M 2 PDN + DNZ + azathioprine 23 3 3
6" 57 F 17 PDN + IVIG + TCM 25 18 -
7 23 M 7 PDN 34 13 -
8 28 M 4 PDN + DNZ 21 12 3
9° 58 M 4 PDN + DNZ + IVIG 17 8 -
10° 54 F 4 PDN + DNZ + vincristine 15 -
11 19 M 11 PDN + IVIG + TCM 19 77 3
12 15 M 15 PDN 21 24 3
13* 64 F 3 PDN + DNZ 17 39 -
14 46 M 14 PDN + TCM 32 17 3
15 38 M 10 PDN 12 67 12
16 63 M 12 - 24 4 6
17 48 M 7 PDN 17 43 6
18* 41 M 69 PDN + TCM 16 7 -
19 61 F 18 PDN + TCM 19 31 26
20 18 F 9 PDN + DNZ 19 35 6
217 49 F 6 PDN + DNZ + IVIG 16 29 -
22 47 F 24 PDN 21 42 28

PDN prednisolone, TCM traditional Chinese medicine, /VIG intravenous immunoglobin, DNZ danazol

* Patients refractory to LS

1.00

0.75 A

050 A

0.25 A

percentage of patitents

U.m T T T T T T T T
0 6 12 18 24 30 36 42 48 54

time after L'S (months)

Fig. 2 Curve of response to LS

oral prednisone, the complete remission rate ranges from
10 to 30 % [14]. Where high-dose, pulsed dexamethasone
used, the complete remission would reach as much as
60-80 % [15, 16]. However, as time goes on, about
12-36 % of patients will relapse [17-20], nearly 60-80 %

@ Springer

of the patients will develop steroid dependent [7], and the
severe side effects of steroids such as hypertension and
diabetes should be taken into consideration. Along with the
advancement in understanding the pathogenesis of ITP,
some novel treatments such as anti-CD20 antibodies [21]
and thrombopoietin receptor agonists (TPO-RAs) [22, 23]
have come into being; however, their efficacy and safety
should be compared with splenectomy, and it is important
to re-examine and analyze the long-term effects of LS and
the predictive factors for good outcomes.

Splenectomy due to ITP, the therapeutic rationale of
which is for removing both the primary site of platelet
destruction and an important site of antiplatelet antibody
production, [24] is recommended as the standard second-
line treatment for patients with ITP after failure of steroids
[5, 8, 10]. A systematic review including 135 case-series
published between 1996 and 2004 documented that 66 %
of the patients with a median duration of follow-up of
28 months reached complete and long-term response [8]. A
current systematic review of 23 articles including 1223 ITP
patients undergoing LS revealed that 72 % of the patients
achieved response lasting for 5 years [25]. Although LS



Long-term follow-up of ITP patients treated with LS

615

has a high success rate, relapse cases should not be ignored.
In our study, most of the relapses occurred within the first
year after LS, especially within 3 months, which is in
agreement with the previous study [26]. Three female
patients were observed to have late relapses up to 17, 26,
and 28 months respectively.

Although encouraging short-term hematological out-
comes and postoperative advantages of LS for ITP were
investigated, it would be beneficial to explore predictive
factors for long-term favorable hematological results. Pub-
lished studies [19, 20, 27-29] have determined the predictive
factors for success after surgery, involving age, previous
response to medical treatment, interval from diagnosis to
splenectomy, preoperative platelet counts, site of platelet
sequestration and platelet survival. However, their conclu-
sions were based on different definitions of response.

Our definition of response to splenectomy is based on the
latest practice guideline reported by the American Society of
Hematology [6]. According to this criteria, younger patients
were found likely to have better hematological results than
older ones (35.9 £ 16.7 vs. 43.7 + 16.4 years, P < 0.05),
which is in agreement with some studies [20, 30], but at
variance with others [17, 31]. Regretfully, age did not play a
significant role in predicting long-term response indepen-
dently when being put into multivariate logistic regression
analysis. Duperier et al. [19] pointed out that patients with a
preoperative platelet count greater than 70 x 10%/L would
benefit more after LS, while other authors [29, 32] have
failed to consider preoperative platelet counts as an ideal
predictor regarding response to LS. In our study, we found no
significant difference of preoperative platelet counts
between RG and NG. Analyzed by univariate and multi-
variate logistic regression methods, the parameter of pre-
operative platelet counts was not our desired predictor.
Although their roles of predictive effect with respect to
responding to LS were controversial, like age and preoper-
ative platelet counts, the valuables in our study including
gender, spleen length, accessory spleen, medical manage-
ment, intraoperative estimated blood loss, time from diag-
nosis to LS, and preoperative platelet transfusion were not
statistically significant predictors.

In regard to postoperative predictive factors, it was
reported that the change of platelet count within 4 weeks
after surgery significantly correlated with the response to
splenectomy [19, 26]. In our study, dynamic monitoring
platelet counts of all included patients revealed that the
variable of platelet counts on POM 3 was a statistically
significant independent prognostic factor according to
univariate and multivariate logistic regression analyses.
There may be two reasons resulting in the different con-
clusions: (1) comparing the basic characteristics of patients
in our research with those in the studies of Zoghlami-
Rintelen’s and Duperier’s, we found that our sample size

was somewhat larger (92 vs. 67, 48), and the levels of
preoperative platelet counts were different; (2) In our
study, we reported that 11 patients relapsed within 1 year
after LS, especially within 3 months (n = 7), so maybe
POM 3 is a critical point for long-term response to LS, with
the result that platelet counts on POM 3 could be used as a
predictor. However, this conclusion should be confirmed
by large samples, multi-center clinical trials, and evidence-
based medicine. Although we could not make decision
before LS, a high platelet count on POM 3 does suggest a
long-term response and could be used to inspire confidence
in the patients.

It was reported that the 30-day mortality rate after LS
was 0.2 % [8], and in our study, only one patient (0.6 %),
who was excluded from long-term follow-up died of
overwhelming postsplenectomy infection (OPSI) after LS
on POD 5, which is the major long-term complication with
the incidence <1 % in adults [33]. In the present study, no
fatal infections except common colds were observed in
some patients during the long-term follow-up. Even so, the
life-threatening complication should be taken into serious
consideration. All febrile illnesses must be carefully eval-
uated, and intravenous antibiotics should be put into use if
any systemic illness with fever of 38 °C or higher exists
until bacterial sepsis can be excluded [7]. Vascular com-
plications can not be ignored, either. It was reported that
venous thromboembolism (VT) occurred in up to 10 % of
patients with hematologic diseases after splenectomy [12,
34]. With the help of Doppler ultrasound or CT scan,
asymptomatic cases will be detected, and the incidence of
portal vein thrombosis will reach as high as 37 % [35, 36].
Six patients with asymptomatic portal of splenic throm-
bosis were detected in our study with thrombus disap-
pearing 3 months after surgery.

In summary, although our study was nonrandomized,
retrospective, the follow-up time is not long enough, and
no preoperative predictive factors were determined; our
results give the opinion that LS is associated with
encouraging long-term response for patients with chronic
ITP, the dynamic surveillance of platelet counts after sur-
gery is of importance, and platelet counts on POM 3 can be
used as a predictor of long-term hematological outcome.
Although it is not correlated with long-term outcome based
on our study, age should be considered when selecting
patients. We suggest that the future research should focus
on biological or immunological markers that can objec-
tively, exactly, and easily predict the long-term results of
LS for patients with chronic ITP.
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