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Objective: To evaluate the effect of splenectomy, in patients with beta thalassaemia major, on blood
transfusion rates and blood counts

Methodology:In this prospective descriptive study patients with beta thalassaemia major, who
underwent splenectomy were included. The study was conducted at deptof thalassaemia, Pakistan
Institute of Medical Sciences, Islamabad from January 2018 to December 2018. Thalasseamics with
signs of growth retardation, poor health, leucopenia, thrombocytopenia, increased transfusion demand
(more than 250 ml/kg/year or more than four transfusions per month) or respiratory embarrassment
(mechanical discomfort) from massive splenomegaly were included. The pre- and post-splenectomy
transfusion requirement was calculated by dividing the volume of packed red cells used for transfusion
in one year by the patient's weight at mid-year and expressing the result as mi/kg/year.Hypersplenism
was established in patients having splenomegaly with accompanying anaemia, leucopenia,
thrombocytopenia or any combination of these with hypercellular bone marrow.

Results: The majority were male (60.65%). The average hospital stay was six days. Pre-splenectmy,
majority of patients had transfusion requirements of more than 350 ml/kg/l. Blood tranfusion
requirements revealed a significant fall (less than 250 ml/kg/l) post splenectomy. One year follow up  Address for Correspondence
showed significant fall in transfusion rateand significant increase in haemoglobin. In 23.94% of patients,  Dr. Tazeen Anwar
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splenectomy was performed at an age less than ten years old. Thalassaemia Centre, Pakistan Institute of
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. 4Splenectomy is justified in a case where there is
Introduction massive splenic enlargement, hypersplenism and an
Beta Thalassaemia Major remains a significant health increased transfusion requirement.>%
problem throughout the world. It represents a  \ith proper transfusion, supported by judicious iron
heterogeneous group of inherited diseases characterized  chglation, patients with thalassaemia are expected to
by the lack of or reduced production of B- chains. The  phaye minimal splenomegaly and marrow expansion
typical patho-physiology leads to increased destruction of  complications. However, massive splenemogaly and
red blood cells by reticuloendothelial system, in particular  pynersplenism with increasing transfusion requirements
by the spleen, resulting in its enlargement. There is also  is commonly seen in inadequately —managed
an extramedullary haemopoiesis. All this leads t0  {hglassaemics more commonly  splenectomy  is

increase in size of spleen with peripheral blood  contemplated in localities where management is
cytopenias. Blood transfusion and iron chelation are the suboptimal .91

main stay of thalassaemia major management. The
excessive destruction of red blood cells and
extramedullary haemtopoiesis cause splenomegaly
which  increase the transfusion  requirements.
Splenectomy is an option to avoid this complication, thus
reducing the frequency of blood transfusion.'

Patients who require more than 200 — 250 mg/kg of red
cell concentrates per year to maintain a haemoglobin
level of 10 G /dl are supposed to benefit from
splenectomy.’? ,If a decision to perform splenectomy is
made, then partial , full and laparoscopic splenectomy
are the options.">"Partial splenectomy is a complicated
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content *Data Analysis, literature review. Full splenectomy can wusually be performed by
laparoscopic technique. However open procedure is
preferred in cases of marked splenomegaly.'
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Splenectomy is known to be associated with short and
long term complications such as infective,
hypercoagulability and thromboembolism. Recurrence of
anaemia may occur due to the presence of splennuculi
which may enlarge following splenectomy. Therefore it is
required to detect any accessory spleen and remove
during  surgery.'Beforesplenectomy  bone  marrow
examination can be helpful in demonstrating that the
marrow is producing sufficient new cells to correct the
cytopenias in the absence of spleen. 6

Splenectomy is associated with overwhelming post
splenectomy infections (OPSI). The main incriminated
organsims for this complication are encapsulated
bacteria, like Strep  Pneumococcus, Neisarria
Meningititus and Haemophilus Influenzae. It is
characterized by evolution in a just few hours in
association with hypotension, alteration of
consciousness, or shock. It has a mortality rate of 40-
50%. Preventive measures, like conjugate vaccines,
antibiototic prophylaxis, increased awareness and
patients’ education, are believed to considerably reduce
the risk of OPSI. 417

Methodology

In this prospective descriptive study patients with beta
thalassaemia major, who underwent splenectomy were
included. Inclusion criteria was thalasseamics with signs
of growth retardation, poor health, leucopenia,
thrombocytopenia, increased transfusion demand (more
than 250 ml/kg/year or more than four transfusions per
month) or respiratory embarrassment (mechanical
discomfort) from massive splenomegaly even with lesser
transfusion requirements were included. All the patients
were from Thalassaemia Centre Pakistan Institute of
Medical Sciences, Islamabad from January 2018 to
December 2018.

The transfusion requirement, pre- and post-
splenectomy, was expressed as the volume of packed
red cells used for transfusion in one year divided by the
weight of the patient in mid-year and expressed as
mi/kg/year. Volume of each unit of packed red cells was
taken as 245 ml. Mean pre-transfusion haemoglobin
levels were calculated from values obtained prior to each
transfusion during the year of study.'®'*Hypersplenism
was established in patients having splenomegaly with
accompanying anaemia, leucopenia, thrombocytopenia
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or any combination of these with hypercellular bone
marrow.

Preoperative  vaccination  against  Streptococcus
pneumoniae, Haemophilus influenzae type B and
Neisarria meningitidus was administered to all patients 2-
4 weeks before surgery. Injection Penta (against
Haemophilus influenzae, Diphtheria, Pertusis, Tetnus and
Hepatitis B), injection Menactra A(against Neisseria
meningitidus) and injection Sanflorix (against Strep
pneumoniae) was the administered regimen.
Preoperatvie haemoglobin was maintained between 8-10
gm/dlI. Splenectomy was performed through left
transverse incision in the left hypochondrium.

Statistical analysis were carried out using statistical
package for social sciences.Data are expressed as mean
+ SD for continuous variables and percentages for
categorical variables. An independent sample t-test was
used to assess the significance of differences between
preoperative and postoperative measurements for
different parameters. The p-value was considered
statistically significant when less than 0.05

Results

Majority were male (60.65%).Average hospital stay was
six days. Two patients died due to spesis and two died
because of thromboembolic episodes. All this fatal events
took place three to four years post splenectomy. (Table 1)

In 23.94% patient’s splenectomy was performed at an
age less then years. (Table Il)One year follow up showed
significant fall in transfusion rate and significant increase
in haemoglobin. (Table Ill) Haemoglobin, white blood
cells count and platelets count showed significant
increase post-spelnectomy. (Table IV) Majority of patients
had transfusion requirements more than 350 ml/kg/year,
before splenectomy. (Table V) Blood transfusion
requirements revealed a significant fall, less than 250
ml/kg/l) post splenectomy. (Table VI)

Table | : Patients’ profile

Parameter No(%)
Male 43(60.65)
Female 28(39.36)
Age Range (years) 6.0 - 25
Mean Age (years) 10.2 +2.9
Hospital stay (Days) 5 -16
Average hospital stay (Days) 6 (79.2%)
Morbidity 02 (2.8%)
Mortality 04(5.6%)

27



Splenectomy in Patients with Beta Thalassaemia Major

Table II: Age range

Age (Years) No (%)

>20 13(18)
>15-20 22(30.98)
>10-15 19(26.76)
<10 17(23.94)

Table lll: Response to splenctomy after one year

Before After p-
Splenectomy Splenectomy value
(Mean + SD) (Mean+ SD)
Haemoglobin 5.02+ 1.06 7.80+0.83 <0.000
(g/dl)
Transfusion 352.15+ 56.54+ 2.97 <0.000
(ml/kglyear) 168.2
Ferritin 7791.8+ 6327.73+119.03 0.449
(ng/ml) 1134.6

Table IV: Blood counts pre- and post-splenectomy.

Parameter Pre-Splenectomy Post-Splenectomy
Mean (Range) Mean(Range)
Haemoglobin 6.6(4.8-10.1) 9.2 (7.3-11.0)
(g/dl)
WBC 5.6 (1.2-7.8) 12.8(11.2-75.2)
(X109/)
Platelet count 60 (40.2-67.0) 620.2(245-972)
(X109/)

Table V: Transfusion requirements-Presplenectomy

mi/kglyear No(%)
>250- 350 20(28.1)
>350-450 10(14.08)
>450-550 23(32.39)
>550-650 14(19.71)
>650 4(5.63)

Table VI: Transfusion requirements-Postsplenectomy

mi/kg/| No(%)
<250-150 15(21.12)
<150-50 35(49.29)
<50 21929.57)

Discussion

Although a surgical cure is not a goal in thalassaemia,
overall these patients experience better quality of life
after splenectomy.'2°2"  Different procedures are
adopted for splenectomy in thalassaemics. Total
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splenectomy, partial splenctomy and laparoscopic
splenectomy are perfromed in patients with beta
thalassaemia major."®2?22% From a technical point of view ,
the spleen in thalassaemics is easier to handle .Due to
haemosidrosis the splenic tissue us not friable and allows
for easier manipulation .1026

After splenectomy an increase in haemoglobin level is
observed. Most of the patients have a decrease in blood
transfusion requirements , from four to five a month to a
single transfusion.?2%242527.28 Stydies demonstrated fall in
transfusion requirements to <150 ml/kg/ year after
splenectomy, thus reducing hospital visits and improving
quality of life. 321,29

For thalassaemics, on standard treatment, the chance to
be splenectomized is low during childhood. According to
Piga et al (2011) the probability of undergoing
splenectomy within the first 10 years of life is 57,22,16
and 07% for patients with thalassaemia born in the
1960s,1970s,1980s, and1990srespectively.® But in our
set up, as is evident from present study ,a high
proportion still undergoes splenectomy in early
childhood.

Patients with thalassaemia major are predisposed to
infection by altered complement activation, decreased
immunoglobulin levels and increased iron. Splenectomy
further increases the risk of infection. In the context of
splenectomy, term Overwhelming Post Splenectomy
Infection(OPSI) defines sepsis, meningitis or pneumonia,
mainly caused by encapsulated bacteria .The time
interval between splenectomy and OPSI could vary from
days to years and overall mortality could reach 50%.%2° In
present series it was registered in two patients.
Presplenectomy  vaccinations are  believed to
considerably reduce the risk of OPSI. Post splenectomy
repeat vaccinations are advised against Strep
pneumoniae (repeat five yearly) and Neissaria
meningitidus (repeat five yearly). No booster vaccination
is suggested against Haemophilus influenzae. Influenza
virus vaccination is advised yearly.*%' Antibiotic
prophylaxis is required after splenectomy. Recent
guidelines recommend that patients at high risk of
infections, including less than 16 or more than fifty years
of age, those with inadequate response to pneumococcal
vaccination or a previous episode of invasive
pneumococcal disease should receive lifelong
prophylaxis.?! Broad spectrum antibiotic cover is given
pre-splenectomy and continued post operatively.
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Penicillin is the first option. Alternative antibiotics for
patients unable to take penicillin include amoxicillin,
erythromycin and trimethoprim — sulfamethoxazole. In
children, for at least five years, and for adults, at least for
twoyears, post-operatively antibiotic prophylaxis is
usually recommended. 33

Splenectomy leads to immediate reactive thrombocytosis
and increase in circulating microparticles, with an
increased risk of subsequent venous thromembolism,
particularly within the spleno-portal system, which ranges
from 0.7 — 8.0% in different studies. Patients usually
present with fever and abdominal pain.*'"%>34 Patients
who develop thromboembolism post splenectomy are
treated with intravenous heparin followed by oral
anticoagulants for a variable period ranging from 3 to 6
months 3%

Zahra F et al (2005) reported frequency of per-operative
complications 3%, early post-operative complications
10% and late complications 1.6%.6 But now better
prophylaxis with better operative procedures these
complications are reduced . In present study two patients
had fatal thromboemoblic episodes, at least three years
after splenectomy. Splenectomy results in a
hypercoagulable state, by preventing circulation of
greater number of red cells altered membranes and an
increase in the number of platelets. Thalassaemic red
cells facilitate thrombin formation as a consequence of
altered asymmetry of the membrane phospholipids with
enhanced exposure of phosphotidylserine.16:37-40

Conclusions

1. Splenectomy has a positive outcome on blood transfusion
rates and haemoglobin levels in patients with beta
thalassaemia major

2. Immunization, proper antibiotic cover and anti-thrombotics
can be considered as few of paramount measures to
decrease post splenectomy infection up to a minimum
level

3. Unfortunately in our set up still thalasseamics underwent
splenectomy at an early age. Better the child is managed ,
less likely the child will develop problems which
contemplate to go for splenectomy

4. Splenectomy in thalassaemics, where indicated, is a safe
procedure and along with other positive outcomes leads to
a better quality of life.

J. haematol. stem cell res. 2022; 2(1): 26-30

10.

1.

12.

13.

14.

15.

References

Isa MM, Thayeb A, Yani A, Hutagalung MB. Post total
splenectomy outcome in thalassaemia patients. Bali Medical
Journal. 2019;8(3) 764-67

Merchant RH, Shah AR, Ahmed J, Karnik A. Post splenectomy
outcome in B — thalassaemia. Indian J Pediatr. 2015; 10: 1792-
95

Machadao NO, Grant CS, Alkindi S, Daar S, Al-Kindy N.
Splenectomy for haematologicaldisorder : A single center study
in 150 patients from Oman . International Journal of Surgery.
2009; 7: 476-81

Ammar SA, Elsayh KI, Zahran AM, Embaby M. Splenectomy for
Patients with B Thalassaemia Major: Long-term outcomes.The
Egyptian Journal of Surgery. 2014;154:233-36

Piga A, Serra M, Longo F, Forni G, Quarta G. Changing patterns
of splenectomy in transfusion —dependent thalassaemia patients.
American Journal of Haematology, 2011; D01:10.1002/22012

Zahra F, Asharaf M, Aslam M, mannan J. Complications
associated with splenectomy in thalassaemia . Annals of KEMC.
2005; 11(4): 507- 09

Rachmilewitz EA, Giardina PJ. How | treat thalassaemia.
Blood.2011;118(13): 3429-88

Daar S, Taher A. Splenomegaly and splenectomy. In Guidelines
for the management of transfusion dependent thalassaemia,

4hed,  Cappelin  MD, Farmakis D, Portr J,
TaherA,eds.Thalassaemia International Federation.2021;200-
210

Sheikha AK, Salih ZT, Kasnazan KH, Kheashnavo MK, Al- Malik
T, Ai-AzaraqiTA.Prevention of overwhelming post splenectomy
infections in thalassaemia patients by partial rather than total
splenectomy . J Can Chir. 2007;50(5): 382-86

Weldji EP. Benefits and risks of splenectomy . International
Journal of Surgery, 2014: 12: 113-119

Bolt JD, Bruce A. Operative splenectomy for treatment of
homozygous thalassaemia major in Afghan children at a US
Military hospital. ANNA Journal ,2010;78(2): 129-133

Hussain S, Anwer A, Ahmad A, Jaffery S. Improved quality of life
in post splenectomizedthalassaemic patients. Pak Journal
Surg,2011;2792):83-86

Lappodis E, Kritikos L, Rizzot P, Stefanidis P. Laparoscopic
splenectomyin beta-thalassaemia major patients: Advantages
and disadvantages . Surgical Endoscopy, 1998; 12: 944-47

Zafar H, Hameed A, Pardhan A, Murtaza G, Mazhir S.
Laparoscopic splenectomy for haematological disorders; Our
experience. J Pak med Assoc. 2012;62(10)1096-99

Porecha MM, Udani D, Menta V, Gami A. Splenectomy in
management of thalassaemia major —a boon for the little agnel.
Internet J Surg.2010: 24: 1-10

29



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Splenectomy in Patients with Beta Thalassaemia Major

Weldji PE. Benefits and risks of splenectomy. Int J Surg. 2014:
12:113-19

Rodeghiero F, Ruggeri M. Short and long term risks of
splenectomy for benign haematologicaldisorders :should we
revisit the indications .Br J haematol. 2012;158(1): 16-29

Cohen A, Gayu R, MizaninJ.Long term effect of splenectomy on
transfusion  requirements in  thalassaemia major .AF
Haematology, 1989;30: 254-57

Pecorari L, Savelli A, Cuna CD, Fracchia SV. Role of
splenectomy in thalassaemia major: An update. ActaPediatrica
Mediterranea.,.2008; 24: 57-59

Memon AS, Memon R, Muhammad AJ, Ali SA. Splenectomy -
Does it help in patients with thalassaemia major. J LiaquatUni
Med Health Sci, 2017; 16(1):20-23

Bhosali M, Chandan A, Kinikar A, Singh D. Impact of
splenectomy on quality of life of children with B-thalassaemia .
International J of Med and Public Health,2015;5(4): 322-27

Yacobovich J, Barzilai-Birenboim S, Steinberg-Shemer O, Stark
P, Pazzal |. Splenectomy in childhood for non-malignant
haematologic disorders. British Journal of Haemotology.
2020;190: 909-15

Jasmi AY, Thambidorai CR, Khairnssalleh J. Combined
needlescopic cholecystectomy and laparoscopic splenectomy for
the treatment of thalassaemic splenomegaly and cholelithiasis.
Med J Malaysia. 2003;58(3): 443-45

Nasimul Majid, dar F, Arshad M.Effects of splenectomy in the
management of thalassaemia major. Pak Armed Forces Med J.
2000;50(2): 71-75

Montalemtert M, Girot R, revillion Y, Jan D, Adjard L. Partial
splenectomy in homozygous B- thalassaemia . Archives of
Diseases in Childhood. 1990;65:304-07

Konstadonlakis MM, Lagondiankis E, Antonakis PT,
Albanopoulos K. Laparoscopic versus open splenectomy in
patients with beta- thalassaemia major. Journal of Laparoscopic
and Advanced Surgical Techniques ,2006;16:1121-25

Majid A, Zahra F, Waheed M, Manan J. Experience of
splenectomy in thalassaemia .Annals of King Edward Medical
College, 2004; 10(1): 66-67

Anis N, Subhan A. Splenectomy in thalassaemia: a personal
expeience. Pak j Surg. 2006; 22(4): 205-07

J haematol stem cell res. 2022; 2(1): 26-30

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Al-Saleem AH, Nasserulla Z. Splenectomy for children with
thalassaemia. Int Surg.2002;87; 269-73

Taher A and tayan Pl. Spleen. In Cappelini MD, Cohen A,
PortorJ,ed.  Guidelines for the management of trasnfusion
dependentthalasaemia ~ (TDT);  Thalassaemialnernational
Federation. 2021: 126-133

Pecorari L, Savelli A, Cuna CD, Francchia S. The role of
splenectomy in thalassaemia major: An update. ActaPediatrica
Mediterranea.2008; 24: 57-59

Taher S, Ismaeel H, Mehu G, Bignamini D, Kattamis A.
Thromboembolic events in 8860 patients with thalassaemia
major and intermedia in Mediterranian area and Iran.Thrombosis
and Haemostasis.2006;96: 488-91

Wang M, Zhang M, Li J, Zhon J, Wu Z. Risk factors of portal vein
thrombosis in patients with beta thalassaemia major after
splenectomy:  laparoscopy ~ versus  open  procedure
.Hepatogastroenterology.2014: 16: 48-54

Yacobovich J, Birenboim SB, Shemer O, Stark P, Pazgal I.
Splenectomyni  childhood for non-malignant haematologic
disorders — long term follow up. British Journal of Haematology.
2020;190: 909-915

Lolascan A, Andolfo I, Barrcellini W, Corclone F, Garcon L,
Franceschi LD. Recommendations regarding splenectomy in
hereditary haemolyticanaemias. Haematologica.
2017;102(8):1304-13

Rodaghiero F, Ruggeri M. Short and long term risks of
splenectomy for benign haematologicaldisorders :Should we
revisit the indications. Br J Haematol. 2012; 158: 16-29

Hassan MM,. Correlation of splenectomy with portal vein
thrombosis in beta-thalassaemia major. J Pak Med Assoc. 2011;
61: 760-62

Cappellini MD, Musallam KM. Taher AT. Thalassaemia is a
hypercoagulable state. US OncolHematol. 2011;7: 157-60

Singa ST, Kuypers FA, Styles L. Pulmonary hypertension in

thalassaemia:Association ~ with  platelet  activaton and
hypercoagulable state. Am J Hematol. 2006; 81: 670-75

Tripabara A, Jetsriupari A, Teeratakulpisarn J, Kuaha K.
Haemostatic  alterations in  splenctomized and non-

splenectomized patients with f — thalassaemiahaemoglobin E
disease . Thrombosis Research. 2007; 120: 805-10.

30



