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Splenectomy in Children with Beta Thalassemia Major and
Sickle Cell Disease: A 4-Year Experience from lIraq
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Background: Splenectomy is indicated as a therapeutic option in different types of hereditary blood disorders. Objective: The aim of
this study is to determine the outcome of splenectomy in children with beta-thalassemia major (BTM) and sickle cell disease (SCD).
Materials and Methods: A retrospective study was conducted in Basrah-Iraq on children with BTM and SCD who had undergone
open splenectomy in the period between January 2016 and December 2019 at our institution. Results: The study included 87 children
(49 males and 38 females). 59.8% with SCD and 35 (40.2%) with BTM. The mean age was 8.46 range (3—15) years. The mean weight
was 23.51 range (11-45) kg. In SCD, the major indication (71.1%) was acute splenic sequestration (ASS). Postsplenectomy outcome
in BTM included improvement in the median hemoglobin (Hb) level by 2.1 g/dL, reduction in the median packed red blood cells
(PRBC) transfusion frequency by 19/year, and reduction in the median PRBC requirement by 190 mL/kg/year. In SCD, improvement
in the median Hb level by 1.55g/dL, reduction in the median PRBC transfusion frequency by 4.5/year, and reduction in the median
PRBC requirement by 45mL/kg/year. In addition, splenectomy eliminated life-threatening ASS crisis. Postoperative complications
were observed in 6.9% of patients. Conclusions: SCD was the main hematological condition requiring splenectomy. ASS was the main
indication for splenectomy in SCD. Splenectomy has proved beneficial in the management of SCD and BTM patients. Furthermore,
it is now recognized as a safe surgery with a low complication rate.
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requirement, increase in platelet and white blood cells
count.[’8

INTRODUCTION
Splenectomy is indicated as a therapeutic option in different

types of hereditary blood disorders. Hemoglobinopathies
are prevalent hereditary diseases in the Middle East area
including Iraq.!'¥

Regarding  thalassemia; splenectomy  considered
under three clinical scenarios: increased blood
requirement that prevents adequate control with iron
chelation therapy, hypersplenism, and symptomatic
splenomegaly.*! Splenectomy is indicated in patients
with sickle cell diseases (SCD) having recurrent acute
splenic sequestration (ASS) crisis or after a single life-
threatening attack.[®

Many clinical and hematologic consequences are

anticipated after splenectomy including an increase in
baseline hemoglobin (Hb), decrease blood transfusion
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Regardless the indications; splenectomy has its possible
complications, especially sepsis, and thromboembolic
phenomena.®

The aim of this study is to determine the outcome of
splenectomy in children with beta-thalassemia major
(BTM) and SCD.
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MarteriaLs AND MEeTHODS

A retrospective cross-sectional study was conducted
in Basrah, Iraq. The records of children with BTM
and SCD who had undergone open splenectomy in the
period between January 2016 and December 2019 at
our institution were reviewed. Ten patients with other
hereditary blood disorders were excluded [thalassemia
intermedia (n = 6), hereditary spherocytosis (n = 3), and
one patient with congenital dyserythropoietic anemial.
Additionally, patients who underwent laparoscopic
splenectomy were not included. Furthermore, one patient
who died at zero postsplenectomy day excluded as well.
Variables collected were the age at splenectomy, weight,
sex, hematological disorder, indication for splenectomy,
postoperative complications, residency, in addition to
the pre- and post-splenectomy hematological and clinical
parameters including the Hb level, packed red blood cells
(PRBC) transfusion frequency and the PRBC transfusion
requirement.

The diagnosis of hematological disorders was established
in the hematology department by clinical features and
confirmed by investigations including Hb electrophoresis.
Indication for splenectomy according to our institution’s
guideline were mainly hypersplenism, one major or two
minor ASS attacks, increase requirements of PRBC
transfusions more than 250 mL/kg/year.

The criteria required to determine hypersplenism
included splenomegaly with any combination of anemia,
leukopenia, thrombocytopenia, in association with
hypercellular bone marrow. In patients with SCD, ASS
was divided into minor attacks in which there a fall in Hb
level of 3g/dL below the basal level of the patient, and
major attacks in which there is a drop in Hb level by more
than 4 g/dL.

All patients examined preoperatively by ultrasound
for the presence of gallstones. Additionally, patients
received vaccination against postsplenectomy infections
at least 2 weeks before surgery. Preoperatively, PRBC and
platelet concentrates were infused when required, Hb was
maintained above 9 gm/dL.

Splenectomy performed under general anesthesia by open
surgical technique via Left subcostal incision. Patients were
covered with intravenous third-generation cephalosporin
for at least 3 days postoperatively, Nasogastric tube
kept for at least 24h. On discharge, long-term penicillin
prophylaxis was advised.

The outcome was examined by the capability of
splenectomy to decrease the PRBC transfusion
requirements in patients with thalassemia and to remove
the risk of splenic sequestration crisis and improve Hb
level in SCD patients. Hb level recorded preoperatively
before any blood transfusion and postoperatively as a
mean of six readings during the year after surgery.

The study approved by the institutional review board of
our institution. Written informed consent was obtained
from patients’ families.

Data were analyzed with SPSS version 22. A P value less
than 0.05 was considered as statistically significant. for
comparison between pre- and post-operative variables,
Wilcoxon signed-rank test was used.

ResuLts

This study involved 87 children, 35 (40.2%) with BTM and
52 (59.8%) with SCD who were undergone splenectomy in
a public pediatric hospital in Basrah; a city in southern
Iraq. The subdivision of SCD were sickle cell anemia (n
= 31), sickle beta zero thalassemia (n = 7), and sickle beta
plus thalassemia (n = 14).

The mean age of the study population was 8.46 range
(3-15) years. The mean weight was 23.51 range (11-45)
kg. Males were more than half the patients (49, 56.3%).
Most of the patients were from the peripheries of Basrah
(72.4%)).

In BTM, the indication for splenectomy was increased
PRBC transfusion requirement more than 250mL/kg/
year, 31.4% (11/35 thalassemic patients) had hypersplenism
as well. In SCD, the most common indication for
splenectomy was splenic sequestration in 37/52 (71.2%),
the remaining were due to hypersplenism in 15/52 (28.9%)
[Table 1]. Seven (8%) patients underwent simultaneous
cholecystectomy for gallstones.

In patients with BTM, there was postsplenectomy
improvement in the median Hb level by 2.1g/dL,
reduction in the median transfusion frequency by 19/
year, and reduction in the median PRBC requirement
by 190mL/kg/year. Similar improvements were also
noted in patients with SCD: improvement in the
median Hb level by 1.55g/dL, reduction in the median
transfusion frequency by 4.5/year, and reduction in the
median PRBC requirement by 45mL/kg/year [Table 2].
Furthermore, splenectomy eliminated life-threatening
ASS crisis attacks.

Postoperative complications were observed in 6 (6.9%)
patients. Among them, three (two BTM and one SCD)
experienced pneumonia and atelectasis, one SCD patient
had a surgical site infection, one BTM patient developed
acute gastric dilatation, and one SCD patient developed
acute chest syndrome [Table 3].

Discussion

Data from 87 splenectomized patients have been analyzed.
The mean age of the patients who underwent splenectomy
was 8.46 years which is older than in the Egyptian series
6.68 £2.54 years,”! Although the population is relatively
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Table 1: Demographic characteristics of the study populations (n = 87)

Parameter BTM (n = 35) SCD (n = 52)
Sex (male/female) 18/17 31/21
Age in year, median (IQR) 10 (7-12) 8 (6-10)
Body weight in kg mean (minimum-maximum) 23.43 (11-42) 23.58 (13-45)
Residency: (center/periphery) 7128 17/35
Indications for splenectomy

Increased transfusion requirement 24 (68.6%) 0

ASS 0 37 (71.2%)

Hypersplenism* 11 (31.4%) 15 (28.8%)

BTM: beta thalassemia major, SCD: sickle cell disease
*Hypersplenism cases had frequent blood transfusion as well

Table 2: Response to splenectomy according to the type of hematological disorder

Hematological disorder Transfusion parameter Presplenectomy, (median, IQR)  Postsplenectomy (median, IQR) P value®
BTM (N = 35) Hemoglobin (g/dL) 6.1 (5.9-7.1) 8.2 (7.9-8.7) <0.0001
Transfusion frequency 25(23-31) 6 (5-8) <0.0001
PRBC requirement (mL/kg/year) 250 (230-310) 60 (50-80) <0.0001
SCD (N = 52) Hemoglobin (g/dL) 6.45(5.9-7.2) 8(7.5-8.7) <0.0001
Transfusion frequency 5.5(4-22.8) 1(14) <0.0001
PRBC requirement (mL/kg/year) 55 (40-190) 10 (10-40) <0.0001

BTM: beta thalassemia major, IQR: interquartile range, SCD: sickle cell disease

*Wilcoxon signed-rank test

Table 3: Postoperative complications

Complication BTM (N = 35) N (%)

SCD (N = 52) N (%) Total (N = 87) N (%)

Pneumonia and atelectasis 2(5.7)
Surgical site infection 0
Acute gastric dilatation 1(2.9)
Acute chest syndrome 0
Total 3(8.6)

1(1.9) 3(3.45)
1(1.9) 1(1.1)

0 1(1.1)
1(1.9) 1(1.1)
3(5.8) 6(6.9)

BTM: beta thalassemia major, SCD: sickle cell disease

younger than in the Tabuk series in which the mean age
of 34 patients was 20.7+ 6.6 years old,!'" this diversity is
greatly attributed to the heterogeneity in the population
studied that included both thalassemia and SCD patients.
A study in Oman revealed age results similar to our
study.!'!

Splenectomy in thalassemia is of benefit in decreasing
blood transfusion requirement and relieving patients
from the consequences of hypersplenism and physical
discomfort resulting from massive splenomegaly.!'>!%
Regarding patients with SCD, previous reports revealed
that splenectomy can of benefit in case of ASS or
hypersplenism.[4]

In our series, SCD and BTM were the most common
indications for splenectomy. SCD represents the majority
of cases (59.8%) because of 68.38% of our registered
patients were SCA till the end 2019.

In total, the indications for splenectomy in this study
were Increased transfusion requirement in 24, ASS in 37,

and hypersplenism in 26 patients (11 thalassemia and 15
SCD). About 42.5% of all splenectomies were due to ASS.
Regardless the age among SCD, the majority of indications
were ASS (71.2%). This finding was nearly similar to the
experience from Oman (60.4%) of splenectomized patients
in SCD due to ASS.'"Y Similar findings documented in a
study conducted in Saudi Arabia in which ASS was the
commonest indication for splenectomy in 103 (76.9%)
patients.!"”

The other indications for splenectomy in patients with
SCD was hypersplenism (28.9%), this finding is less than
Oman study (36.4%)"1 and higher than Saudi Arabia
study (13.4),1 but nearly similar to experience from
Oman (mean 6.25 years).['!

In patients with BTM, an appropriate transfusion therapy
is necessary to suppress endogenous erythropoiesis
and to prevent bone deformity and cardiomegaly.!
Splenomegaly is known to develop in BTM patients,
which causes red blood cells destruction and increases the
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need for blood transfusions. Consequently, splenectomy is
advantageous for these patients.!'’:!%)

In our BTM patients, after splenectomy, PRBC
requirements significantly reduced to 60mL/kg/year
(76% reduction), median PRBC transfusion frequency
significantly reduced from 25 to 6 per year, median Hb
level significantly increase from 6.1 to 8.2g/dL. Nearly
similar results reported by other studies.??! splenectomy
can decrease blood transfusion to one per month in
Memon et al.?? instead 4-5 time and to half in Akhtar
et al

Splenectomy in SCD patients prevent further ASS,
additionally, it has been reported to decrease the
transfusion requirement by 45% for 6-12 months.?¥
Furthermore, a study in Tabuk (Saudi Arabia) reported
that following splenectomy for SCD resulting in
decreased given blood from 4.5 to zero per year, and the
median Hb level improved from 9+ 1g/dl to 11£2¢/L
postoperatively.?”

In our SCD patients, splenectomy eliminated ASS and
reduced requirement of given blood to 10mL/kg/year in
81.8% resulting in transfused of one time per year with
increased Hb from 6.45 to 8g/dL. Although there was
study done appeared increased in Hb level to 3.4 g/dL,!!
while in another study there was no significant increase in
Hb level.

We reported six (6.9%) postoperative complications,
8.6% of the BTM and 5.8% of the SCD patients, which is
similar to another two studies done in Pakistan,?>? and
higher than the result done,'% the difference in the results
may be due to the difference in the sample size (only 34
patients included in the comparative study).

In SCD patients, 8.4% postsplenectomy complications
were reported by a study in Tabuk.? Older publications
documented postsplenectomy complications that
ranged from 13% to 49%.2"%1 These figures have
greatly improved as highlighted in recent papers and
in our experience due to advancements in surgical and
anesthetic techniques as well as a better understanding
of the pathophysiology of various hematological
disorders.24+30:31

In children with SCD, acute chest syndrome is a significant
cause of mortality and morbidity.?? Kalpatthi et al.¥
reported postoperative acute chest syndrome in 6.9% of
58 SCD patients underwent splenectomy for ASS. In our
series acute chest syndrome observed in one (1.9%) of 52
SCD patients.

The limitations of the present study might have affected
the results. First, there was no comparison with the
patients who did not undergo splenectomy. Additionally,
due to an insufficient registry, we did not analyze crucial
factors including immunological characteristics and iron
overload markers.

CoNCLUSIONS

SCD was the most common hematological condition
requiring splenectomy in Basrah, Iraq society. ASS was
the main indication for splenectomy in SCD which was
observed in older patients (around 7 years old) when
compared with other publications. In BTM, the major
indication for splenectomy was increase PRBC transfusion
requirement. In general, splenectomy has proved beneficial
in the management of SCD and BTM patients. In
patients with SCD, it prevented ASS and improved Hb
level significantly, whereas in BTM patients, it reduced
the median transfusion requirement to 60mL/kg/year.
Splenectomy is a safe surgery with a low complication rate.

Financial support and sponsorship
Nil.

Conflict of interest
There are no conflicts of interest.

REFERENCES

1. Hamamy HA, Al-Allawi NA. Epidemiological profile of common
haemoglobinopathies in Arab countries. J Community Genet.
2013:4:147-67.

2. Kadhim KA, Baldawi KH, Lami FH. Prevalence, incidence,
trend, and complications of thalassemia in Iraq. Hemoglobin
2017;41:164-8.

3. Al-Gazali L, Hamamy H, Al-Arrayad S. Genetic disorders in the
Arab world. BMJ 2006;333:831-4.

4.  Farmakis D, Porter J, Taher A, Domenica Cappellini M,
Angastiniotis M, Eleftheriou A. 2021 Thalassaemia International
Federation Guidelines for the management of transfusion-
dependent thalassemia. Hemasphere 2022;6:¢732.

5. Vichinsky E, Bhatia S, Bojanowski J, Coates T, Foote D, Fung E,
et al. Standards of Care Guidelines for Thalassemia. Thalassemia
2012.  Available from: https://thalassemia.com/documents/
socguidelines2012.pdf.

6. Wright JG, Hambleton IR, Thomas PW, Duncan ND, Venugopal
S, Serjeant GR. Postsplenectomy course in homozygous sickle cell
disease. J Pediatr 1999;134:304-9.

7.  Englum BR, Rothman J, Leonard S, Reiter A, Thornburg C,
Brindle M, et al. Hematologic outcomes after total splenectomy
and partial splenectomy for congenital hemolytic anemia. J Pediatr
Surg 2016;51:122-7.

8.  Tantiworawit A, Dumnil S, Osataphan N, Rattanathammethee T,
Hantrakool S, Chai-Adisaksopha C, et al. The pros and cons of
splenectomy in transfusion dependent thalassemia patient. Blood
2018;132:4901-4901.

9. Ammar S, Elsayh K, Embaby M, Zahran A. Splenectomy for
patients with (3-thalassemia major: Long-term outcomes. Egypt J
Surg 2014;33:232.

10. IsaMM, Thayeb A, Yani A, Hutagalung MBZ. Post total splenectomy
outcome in thalassemia patients. Bali Med J 2019;8:947-50.

11. Machado NO, Grant CS, Alkindi S, Daar S, Al-Kindy N, Al Lamki
Z, et al. Splenectomy for haematological disorders: A single center
study in 150 patients from Oman. Int J Surg 2009;7:476-81.

12. Coon WW. Splenectomy in the treatment of hemolytic anemia.
Arch Surg 1985;120:625-8.

13. Bickerstaff KI, Morris PJ. Splenectomy for massive splenomegaly.
Br J Surg 1987;74:346-9.

14. Emond AM, Venugopal S, Morais P, Carpenter RG, Serjeant GR.
Role of splenectomy in homozygous sickle cell disease in childhood.
Lancet 1984;323:88-91.

Medical Journal of Babylon | Volume 22 | Issue 1 | January-March 2025 -




15.

16.

18.

19.

20.

21.

22.

23.

24

Kadhem, et al.: Splenectomy in children with BTM and SCD

Al-Salem AH. Indications and complications of splenectomy for
children with sickle cell disease. J Pediatr Surg 2006;41:1909-15.
Olivieri N. Thalassaemia: Clinical management. Baillieres Clin
Haematol 1998;11:147-62.

Porecha MM, Udani D, Mehta V, Gami A. Splenectomy in
management of thalassemia major—A boon for the little Angel.
Internet J Surg 2010;24:1-10.

Bolt JD, Schoneboom BA. Operative splenectomy for treatment
of homozygous thalassemia major in Afghan children at a US
military hospital. AANA J 2010;78:129-33.

Saha R, Misra R, Saha I. Health related quality of life and its
predictors among Bengali thalassemic children admitted to a
tertiary care hospital. Indian J Pediatr 2015;82:909-16.

Al-Salem AH, Nasserulla Z. Splenectomy for children with
thalassemia. Int Surg 2002;87:269-73.

Cohen A, Gayer R, Mizanin J. Long-term effect of splenectomy
on transfusion requirements in thalassemia major. Am J Hematol
1989;30:254-6.

Memon AS, Memon R, Muhammad AT, Ali SA, Siddiqui AJ.
Splenectomy: Does it help in patients with thalassemia major. J
Liaquat Uni Med Health Sci 2017;16:20-3.

Akhtar IK, Ashraf M, Khalid U, Hussain M. Surgical outcome
of spelenectomy in Thalassemia major in children. Pak J Med Sci
2016;32:305-8.

Haricharan RN, Roberts JM, Morgan TL, Aprahamian CJ,
Hardin WD, Hilliard LM, et al. Splenectomy reduces packed red
cell transfusion requirement in children with sickle cell disease. J
Pediatr Surg 2008;43:1052-6.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ghmaird A, Alnoaiji MM, Al-Blewi S, Zaki S, El-Lewi A, Ahmad
N. Splenectomy in patients with sickle cell disease in Tabuk. Open
Access Maced J Med Sci 2016;4:107-11.

Zahra F, Asharaf M, Aslam M, Mannan J. Complications
associated with splenectomy in thalassemia. Ann KEMC
2005;11:507-09.

Laws HL, Burlingame MW, Carpenter JT, Prchal JT, Conrad
ME. Splenectomy for hematologic disease. Surg Gynecol Obstet
1979;149:509-12.

Musser G, Lazar G, Hocking W, Busuttil RW. Splenectomy for
hematologic disease. The UCLA experience with 306 patients. Ann
Surg 1984:200:40-5.

Eraklis AJ, Filler RM. Splenectomy in childhood: A review of 1413
cases. J Pediatr Surg 1972;7:382-8.

Goers T, Panepinto J, Debaun M, Blinder M, Foglia R, Oldham
KT, et al. Laparoscopic versus open abdominal surgery in children
with sickle cell disease is associated with a shorter hospital stay.
Pediatr Blood Cancer 2008;50:603-6.

Ghantous S, Al Mulhim S, Al Faris N, Abushullaih B, Shalak F,
Yazbeck S. Acute chest syndrome after splenectomy in children
with sickle cell disease. J Pediatr Surg 2008;43:861-4.

Vichinsky EP, Neumayr LD, Earles AN, Williams R, Lennette ET,
Dean D, et al. Causes and outcomes of the acute chest syndrome in
sickle cell disease. National Acute Chest Syndrome Study Group.
N Engl J Med 2000;342:1855-65.

Kalpatthi R, Kane ID, Shatat IF, Rackoff B, Disco D, Jackson SM.
Clinical events after surgical splenectomy in children with sickle
cell anemia. Pediatr Surg Int 2010;26:495-500.

-Medical Journal of Babylon | Volume 22 | Issue 1 | January-March 2025




