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Effectiveness and Reliability of Splenectomy in  
Chronic Immune Thrombocytopenia

Abstract

Introduction: Splenectomy is markedly effective treatment modality at early period in adult chronic immune 
thrombocytopenia (ITP). Long-term outcomes are still controversial. The aim of this study was to determine 
long-term effectiveness and reliability of splenectomy in ITP and to identify factors influencing on long-term 
response. 
Methods: The study included 100 ITP patients who underwent splenectomy in our general surgery department. 
Parameters including gender, age, platelet count, comorbid diseases, antiplatelet antibody positivity and long-
term effect of medical treatment on response to splenectomy were considered. 
Results: Owing to advances in treatment protocols, ITP has become a more benign disease and need for 
splenectomy has been decreased. However, splenectomy is a highly effective in second-line treatment. 
Conclusions: Based on our results, it was seen that open or laparoscopic splenectomy with low morbidity and 
mortality rates is an appropriate treatment modality for long-term control of chronic ITP in cases requiring 
splenectomy. Age and postoperative platelet count were identified as significant prognostic and predictive 
factors for long-term response to splenectomy. 
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Introduction

Chronic immune thrombocytopenia (ITP) is an 
acquired disorder which develops due to reduction 
in lifespan of  platelets as a result of  early destruction 
in reticuloendothelial system, particularly 
in spleen, because of  autoantibodies against 

platelets, and progresses with thrombocytopenia 
(platelet count <100x109/L). Based on severity 
of  thrombocytopenia, it may often manifest with 
mucocutaneous bleeding and less frequently with 
visceral or life-threatening hemorrhages.1,2 In 
addition, fatigue and decreased quality of  life can 
be seen in symptomatic patients. 
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In adults, annual incidence is 3.3/100,000 
while prevalence is 9.5/100,000 for primary ITP 
indicating that is not an infrequent disease.3-5  
The ITP primarily involves women at childbearing 
age (female:male ratio=3:1). It is most commonly 
seen between 15 and 40 years of  age. Its incidence 
as well as rate of  diagnosis in asymptomatic 
patients has been increased over time.2,6 Although 
investigations on pathophysiology of  ITP have 
been intensified in recent years, its pathogenesis 
could not be fully elucidated. Major mechanisms 
addressed are abnormal anti-platelet antibodies, 
impaired megakaryopoiesis and T cell-mediated 
platelet damage and different mechanisms can 
play role in each patient.7-9

The ITP is a condition which may be life-
threatening and annual risk for fatal bleeding 
ranges from 0.4% to 13% based on age.2  Although 
peripheral platelet count is most important 
marker for bleeding risk, many studies has 
demonstrated inconsistent results at varying 
platelet counts. The degree of  thrombocytopenia 
does not necessarily correlate with risk for 
bleeding. No bleeding is observed in some patient 
with severe thrombocytopenia while serious 
bleeding may occur in patients with milder 
thrombocytopenia. The need for treatment can 
vary among individuals and is determined by 
clinical presentation. Corticosteroids are first-line 
therapy in cases requiring treatment. The goal 
of  treatment is to achieve safe platelet counts 
to prevent severe bleeding. Splenectomy may 
be considered as second-line treatment in cases 
refractory to corticosteroid therapy. Eighty percent 
of  patients respond to splenectomy. The treatment 
response is persistent in 66% of  responders and no 
additional treatment is required for at least 5 years. 
Partial or transient response is observed in those 
with incomplete response while 14% of  patients 
are refractory and response will disappear over 
time.1,2,10,11 Additional treatment options include 
intravenous immunoglobulin (IVIG), high-dose 
dexamethasone, azathioprine, interferon-alpha 
(IFN-α), vincristine and other immunomodulatory 
agents. In recent years, novel thrombopoietin 
(TPO) receptor antagonists have become an 
effective treatment option. However, their use is 
limited by severe adverse events such as rebound 
thrombocytopenia (10% reduction in platelet count 
compared to baseline), increased reticulin fiber in 
bone marrow and thrombotic complications after 

withdrawal of  drug. As similar to other treatment 
modalities, decision and recommendation of  
splenectomy is an individualized process based 
on age, disease duration, comorbid conditions, 
effectiveness of  steroid therapy, side effects and the 
patient’s preference.2,11

Material and Methods

This retrospective study was conducted on 
100 patients with available data who underwent 
splenectomy with diagnosis of ITP at General 
Surgery Department of Uludag University, School 
of Medicine between 1980 and 2004. We extracted 
data regarding age at presentation, platelet 
count at presentation, autoantibody positivity, 
scintigraphy and sonography results, comorbid 
conditions, hematological parameters, response 
to medical treatment, adverse events, splenectomy 
indication and time to splenectomy from patient 
files. We also assessed preoperative platelet count, 
vaccination status, preparation therapies at critical 
platelet counts, age at surgery, type of surgery, 
minimum and maximum platelet counts within 
72 hours after surgery and postoperative morbidity 
and mortality.  Early response was defined as 
response at month one after surgery while the 
response was classified as complete, partial and 
unresponsive. Third-line therapeutic interventions 
were identified in unresponsive patients and in 
those with partial response or relapse.

Statistical analysis

All statistical analyses were performed using 
SPSS for Windows version 10.01 (SPPS Inc, 
1989-1999). Following parameters were used 
for comparisons between groups: 1-Mean and 
standard deviation as descriptive statistics for 
quantitative variables; 2- Kaplan-Meier test for 
time to relapse and stability duration; 3-Chi-square 
test to compare rates; 4-Ordinal logistic regression 
analysis to assess effects of several factors on 
long-term outcomes and to identify critical age 
threshold. A p value <0.05 was considered as 
significant while a p value <0.01 as significant on 
highest degree.



Results

The study included 100 patients (22 men and 
78 women) who underwent splenectomy with 
diagnosis of  chronic ITP and had minimum 
follow-up of  12 months. Mean age at presentation 
was 34.1±1.4 years (15-79). The ITP diagnosis was 
made by symptoms of  bleeding as mucocutaneous 
bleeding being most common while it was made 
incidentally by exclusion of  all other factors causing 
thrombocytopenia. There was at least one systemic 
disorder (e.g. hypertension, diabetes mellitus, 
coronary artery disease, chronic obstructive 
pulmonary disease) in 21 patients at time of  
presentation. Mean platelet count at presentation 
was 17,945±1,225x109/L and antiplatelet 
autoantibody was positive in 22 patients at time 
of  presentation. All patients underwent bone 
marrow biopsy prior to splenectomy. Bone marrow 
biopsies resulted in normocellular bone marrow 
with increased megakaryocytes. Accessory spleen 
was detected in 2 patients on scintigraphy while 
splenomegaly in 2 patients on sonography. 

Prednisolone as first-line treatment was given to 
all patients other than one patient declined medical 
treatment and 2 patients received danazol after 
declining steroid therapy. In addition to steroid 
therapy, IVIG was given to 11 patients with critical 
platelet counts. The splenectomy indications 
included refractoriness to steroid and other 
medical therapies in 47 patients, need for high-
dose steroid therapy and adverse events related 
to long-term steroid use (Cushingoid appearance, 
uncontrolled hyperglycemia, neuropathy, 
myopathy, osteoporosis, gastric bleeding, lung 
abscess) in 51 patients and declination of  medical 
therapy in 2 patients. 

Mean time from medical therapy to splenectomy 
was 9.4±1.9 months (2-168) and all patients received 
pneumococcal and Hib vaccines at least 2 weeks 
before splenectomy. Mean preoperative platelet 
count was 83,887±6,574x109/L (14-330x109/L). 
Preoperative and perioperative platelet infusions 

were performed in patients with platelet count 
<50x109/L and IVIG was given to 22 patients 
before surgery. Mean postoperative 1st day platelet 
count was 362,849±25,665x109/L. Ecchymosis 
or subcutaneous hematoma was developed in 3 
patients while pneumonia in 2 patients, superficial 
wound site infection in 1 patient, epistaxis in 1 
patient and intra-abdominal abscess in one patient 
after surgery. One patient underwent surgery due 
to intra-abdominal bleeding on the postoperative 
hour 8. One patient died due to pneumonia 
developed on the day 7 after surgery. 

Mean follow-up after splenectomy was 70.4 ± 4.9 
months (12-284). The patient with partial response, 
relapse or no response received steroid and third-
line treatment regimens. No splenectomy-related 
infection, sepsis or life-threatening abnormality 
was observed at long-term. All cases showed early 
response with complete response in 87 patients 
and partial response in 12 patients. One patient 
died. Mean time to relapse was 29.5±9.5 months 
(1-156). Of  18 patients with relapse, complete 
response was achieved in 10 and partial response 
in 7 patients. One patient was unresponsive. To 
assess effectiveness and reliability of  splenectomy 
at early and late period, the effects of  age, gender, 
autoantibody positivity, response to medical 
treatment, time to splenectomy and postoperative 
platelet counts were addressed with literature data. 

Mean age at presentation was 33.2±3.6 
years whereas mean platelet count was 
22,288±20,055x109/L; mean preoperative platelet 
count was 85,077±20,055x109/L; mean age was 
35±4 years at time of  surgery. Eleven relapses 
were observed within first year while no relapse 
was observed at period of  12-24 months (Table 1).

Low-dose steroid trial was performed in all 
patients with relapse or those requiring treatment 
despite partial remission; however, only 5 patients 
responded to low-dose steroid therapy (0.5 mg/
kg/day), all of  which achieved complete response. 
Dose escalation was required in 9 patients and 
complete response could not been achieved. 
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Multi-drug therapy was given to 11 patients while 
2 patients shifted to azathioprine and partial 
response persistent in both patients. The refractory 
patient was lost during follow-up. At long-term, 
there was complete response in 85 patients, partial 
response in 13 patients and no response in one 
patient. In 72 patients, postoperative platelet count 
remained above 150,055x109/L and none required 
medical treatment.

Patients responsive to splenectomy were 
significantly younger and critical age threshold 
was estimated to be 37 years in ordinal logistic 
regression test. It was found that long-term 
response had highly significant association with 
age, postoperative platelet count and presence 
of  comorbid disease (p<0.01). No significant 
association was found for response to steroid, 
presence of  autoantibody and time from medical 
treatment to splenectomy (p>0.05). Table 2 
presents distribution of  patients according to 
parameters evaluated and rates of  early and late 
responses. One month after the operation, the 
response is considered an early response and the 
response was defined as complete response (CR), 
partial response (PR) and unresponsive (UR). 
The response 12 months after the operation was 
accepted as a late response (Table 2).

Discussion

Although chronic ITP is a condition which 
can be difficult to control, surgical team as well as 
hematologists are involved the treatment of  ITP. 
Since spleen plays role in both antibody formation 
and platelet destruction, the destruction is reduced 
via splenectomy by removing major organ where 
antibody-coated platelets are up-taken and 
destructed. Another effective mechanism is that 
splenectomy allows a significant reduction in 
total lymphoid mass (25% of  which is at spleen) 
where anti-platelet antibody is generated. Thus, 
splenectomy remains to be valid therapeutic option 
in second-line treatment in cases refractory to 
immunosuppressive treatment or those requiring 
high doses of  steroids.12,14

The ITP can affect individuals from all ages; 
however, it is more commonly seen between 
puberty and 50 years of  age. It is generally seen 
after 40 years of  age and has peak about 30 years 
of  age.13 It predominantly affects women at 
childbearing age. In the literature, female: male 
ratio varies from 1.7 to 3.0. In our study, female: 
male ratio was found as 3.5. 

The signs and symptoms are highly variable 
ranging from mild mucosal bleeding to serious 
hemorrhages such as intracranial bleeding. 
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Although hemorrhage is rarely seen in general 
unless there is severe thrombocytopenia, degree of  
thrombocytopenia does not necessarily correlate 
with risk for bleeding. Based on previous studies, 
risk for bleeding is lower in ITP patients when 
compared to patients with thrombocytopenia and 
hypo-regenerative bone marrow. This is explained 
by the fact that, in ITP, circulating platelets are 
younger; thus, more active in hemostasis. In our 
study, the patients most commonly presented 
with mucocutaneous bleeding; followed by those 
diagnosed incidentally. In Western studies, patients 
were most commonly diagnosed incidentally, 
which can be explained by sociocultural level 
of  society and development level of  healthcare 
systems.2,4,15 Despite development level of  
medicine today, ITP diagnosis can only be made 
by excluding other causes and factors leading 
thrombocytopenia. In our study, in addition to 
other screenings tests, autoantibody screening and 
bone marrow aspiration were performed in all 
patients and autoantibody positivity was detected 
in 22 patients. Sonography evaluation and 
scintigraphy scan must be performed in all patients 
scheduled for surgery. Splenomegaly is observed 
in 3% of  patients on sonography while accessory 
spleen is seen in 2-13% of  patients on scintigraphy. 
In our study, splenomegaly was detected in 2 
patients by sonography while accessory spleen 
in 2 patients by scintigraphy. Failure to identify 
accessory spleen during surgery is major cause 
of  unresponsiveness to surgical treatment.1,11,16,17 
Thus, screening accessory spleen before surgery 
will improve success of  surgical treatment. 

In general, complete remission rate ranges from 
53% to 75% by initial treatment with steroids.18 
In our study, all patients underwent splenectomy 
were refractory to steroid therapy or experienced 
relapse following steroid. In the treatment of  ITP, 
role of  splenectomy is based on more than 80 
years of  experience and it is only treatment option 
with known curative effects in majority of  patients 
although different remission rates were reported 
in different series. In the literature, response rate 
for splenectomy is 80-85% in early period and 50-
80% in late period1,2,11,14,15; in our study, response 
rate was 87% and 85%, respectively. Available data 
indicate that splenectomy achieves complete and 
persistent response in two-third of  ITP patients 
refractory to initial treatment. In a meta-analysis 
including 2,623 patients, complete response was 

achieved in 65% while partial response in 22% of  
cases after splenectomy.19 In addition, remission 
was persistent in almost all cases achieved response 
with splenectomy. 

Although there are different opinions about 
timing of  splenectomy, in a consensus report 
published in 2019, it is recommended to delay 
splenectomy for 12 or 24 months due to likelihood 
of  remission and stabilization after diagnosis.20 
However, splenectomy before 12 months can 
be considered in cases in which severe and 
symptomatic thrombocytopenia persist despite 
initial steroid therapy and are at higher risk for 
bleeding. The time from medical therapy to 
splenectomy differs among different clinics and 
studies; and it was found as 9.42±1.91 months (2-
168) in our study. However, it was found that time 
from medical treatment to splenectomy had no 
significant effect on outcome.1,2,21

Although splenectomy-related morbidity and 
mortality rates vary according to factors such as 
surgical technique employed, age, preoperative 
platelet count, they have been reported as 9-12% 
and 0.2-1% in different series, respectively.19 In 
recent years, in parallel to advances in minimally 
invasive surgery, it has become a more preferable 
method with minimal morbidity and shorter 
length of  hospital stay. In a review including 
3,000 splenectomy cases, morbidity and mortality 
rates were found to be lower in laparoscopy 
group compared to laparotomy group (morbidity; 
9.6% vs. 12.9% and mortality; 0.2% vs. 1%). 
The complete response is observed within first 
two weeks after splenectomy and platelet count 
can increase immediately after splenectomy in 
some cases.22 In our study, 93 patients underwent 
conventional splenectomy while 7 patients 
underwent laparoscopic splenectomy. In recent 
years, laparoscopic splenectomy was performed 
in more cases due to increased experience; thus, 
splenectomy-related morbidity and mortality rates 
were markedly decreased. By improved surgical 
experience, laparoscopic splenectomy has become 
choice of  surgical method by taking patient 
characteristics into account. 

Major complications include surgical 
complications and infections in splenectomy. 
During follow-up, 6 patients died due to ITP and 
treatments related to ITP, including 2 patients 
with bleeding and 4 patients with infection.2 In 
another study, 27 of  245 patients (11%) died 
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during study period and cause of  death was 
ITP-related hemorrhage in 3 patients (1.2%), 
post-splenectomy sepsis in one patient (0.4%). 
Remaining deaths were found to be unrelated with 
ITP or treatment.1,23 To minimize risk for infection 
after splenectomy, patients should be vaccinated 
against Streptococcus pneumoniae, Hemophilus 
influenzae and Neisseria meningitidis at least two 
weeks before surgery. 

Varying relapse rates have been reported 
following splenectomy and relapse is generally 
seen within first years with decreased likelihood 
of  relapse over time.1,2,14,15 Although relapse is 
more commonly seen in emergent splenectomy 
in particular, accessory spleen is detected in 10-
18% of  the patients refractory to splenectomy or 
experience relapse after splenectomy. In our study, 
no accessory spleen was detected on scintigraphy 
in 18 patients with relapse.24,25 Mean time to 
relapse was 29,556±9 months (1-156) and relapse 
developed within first year in 11 patients.

Splenectomy decision or recommendation is 
an individualized process, which is affected by 
patient age, comorbid conditions and psychology 
and sociocultural level of  patients. Splenectomy 
decision is challenging in all aspects; thus, 
patients who will benefit from splenectomy, 
extent of  expected benefit and risks should be 
identified before surgery.1,2 Although many studies 
investigated predictive and prognostic factors for 
splenectomy in ITP, only age at splenectomy 
was found as positive prognostic factor in some 
studies.14,26,27 In our study, effects of  gender, 
comorbid condition, age at splenectomy, time from 
medical treatment to splenectomy, presentation, 
preoperative and postoperative platelet counts, 
steroid response and autoantibody positivity were 
evaluated at long-term after splenectomy. It was 
found that age at splenectomy and postoperative 
platelet count had highly significant positive effect 
on outcome while presence of  comorbid condition 
had highly significant negative effect on outcome. 
Age <37 years and postoperative platelet count 
>300x109/L were determined as major positive 
prognostic and predictive factors.

Conclusion

In conclusion, chronic ITP is the hematological 

disorder in which feasibility of  both medical 
and surgical treatments have been studied most 
intensively. In current treatment algorithm, steroid 
therapy is first choice; however, splenectomy is the 
only curative treatment with complete response 
rates of  87% and 85% at early and late period 
in patients with insufficient response to steroid 
therapy. Age and postoperative platelet count are 
major prognostic and predictive factors for long-
term outcomes.
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