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Abstract

The primary management of hereditary spherocytosis (HS) typically involves splenectomy to prevent
hemolytic crises. However, splenic artery embolization (SAE) has emerged as a promising minimally invasive
alternative. We report a case of a woman in her mid-20s with severe HS who presented with chronic fatigue,
anemia resistant to iron supplementation, and splenomegaly. The diagnosis was confirmed through clinical
findings, osmotic fragility test, and laboratory results. A partial embolization of the lower two-thirds of the
spleen was performed while preserving the function of the upper third. Post-procedure, significant
improvements were observed in hemoglobin levels (rising from 7.7 g/dL to 11.3 g/dL), hematocrit, and
bilirubin levels, with no major complications reported. This case highlights that partial selective splenic
artery embolization (PSE) is a safe and effective non-surgical procedure that can be considered as a
potential alternative to splenectomy in the management of hereditary spherocytosis. Further studies are
warranted to establish its long-term efficacy.
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Keywords: chronic anemia, hereditary spherocytosis, minimally invasive procedure, splenic artery embolization, total
splenectomy

Introduction

Hereditary spherocytosis (HS) is the most common congenital hemolytic anemia with a prevalence of one in
2,000 individuals of northern European ancestry. However, its prevalence in people of other ethnic
backgrounds is yet to be known [1]. Its clinical presentation varies based on disease severity and genetic
mutation type, encompassing manifestations from anemia and jaundice to splenomegaly, fatigability, pallor,
and abdominal pain. The diagnosis of HS is the result of collaboration between history, clinical
presentation, and laboratory results. A positive diagnosis can be confirmed through specialized tests such as
osmotic fragility, eosin-5-maleimide (EMA), or acidified glycerol lysis test (AGLT). Managing HS includes
general supportive measures, such as folic acid supplementation, while the primary treatment is total
splenectomy to prevent hemolytic crisis. Alternatively, a minimally invasive management modality through
angiographic embolization of the splenic artery is an effective method for controlling hemolysis, increasing
hemoglobin levels, and reducing reticulocyte and bilirubin counts. This minimally invasive approach offers
rapid clinical improvements; however, potential risks such as splenic infarction and infection require careful
patient selection [2-4]. We report a case of a woman with severe hereditary spherocytosis that was primarily
and effectively treated with partial selective splenic artery embolization (PSE) in King Salman Bin Abdulaziz
Medical City, Medina, Saudi Arabia, which was the first case ever to undergo this procedure in our center.

Case Presentation

A 27-year-old woman with a known history of hypothyroidism, for which she was not on medication, and
gallstones presented to King Salman Hospital with acute, severe, generalized abdominal pain that had been
progressively worsening over the past few days. The patient also reported chronic headaches and easy
fatigability, which had been present since she was diagnosed with iron deficiency anemia in 2015, negatively
impacting her quality of life. She denied any fever, vomiting, changes in bowel habits, or weight loss. Her
anemia had been refractory to a full three-month course of oral iron therapy. Her sister underwent
cholecystectomy at the age of 22 due to gallstones, and there is a family history of unexplained
splenomegaly. She has no history of blood transfusion or previous surgeries. On general examination, she
was vitally stable but appeared icteric and pale. Abdominal examination revealed generalized tenderness,
especially in the left upper quadrant, without guarding or rigidity, and with positive bowel sounds. Other
systems examinations were unremarkable. An ultrasound showed an enlarged spleen reaching a maximum
size of 22 cm and no suspicious focal lesions.

Recent laboratory results, including a complete blood count, revealed the following abnormalities: white
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blood cell count of 15.27 x 10%/L, hemoglobin of 7.7 g/dL, and slightly elevated bilirubin levels of 25 umol/L,
while liver function tests (LFTs) were within normal limits (Table 7). We ruled out other potential causes of
anemia by checking serum ferritin levels, iron studies, and reticulocyte counts, all of which were normal. A
peripheral blood smear showed spherocytosis, the direct Coombs test was negative, and the osmotic fragility
test showed increased erythrocyte fragility. Based on the clinical features and confirmatory tests, a diagnosis
of hereditary spherocytosis was established, and immediate folic acid supplementation was started.
Consultation with interventional radiology was conducted for splenic artery embolization after the patient
refused splenectomy.

Parameters At presentation 6 weeks after 6 months after Normal range
Hb (g/L) 7.7 9.9 11.3 12-15
WBC (x10%/L) 9.92 12.3 11 4-10
RBC (x10"2/L) 3.09 45 5 3.8-4.8
HCT (g/dL) 24.8 30.7 34.7 36-46
MCV (fL) 80.3 68.1 69.4 83-101
MCH (pg) 24.9 22 22.6 27-32
MCHC (g/dL) 31 32.2 325 31.5-34.5
RDW (%) 19.5 22.9 21.3 11.6-14
Platelets (x10%/L) 376 1,078 761 150-450
Direct bilirubin (umol/L) 4.3 3.35 3.70 0-3

Total bilirubin (umol/L) 25 12.7 15 3-17

AST (GOT) (U/L) 8 13 14 15-37
ALT (GPT) (U/L) 4 22 21 14-59
Alkaline phosphatase (U/L) 75 92 N/A 46/116
Creatinine (umol/L) 47 62 49 49-90
BUN (mmol/L) 1.2 1.4 N/A 2.5-6.4

TABLE 1: Laboratory results at presentation and six weeks and six months post-procedure

Hb: hemoglobin, WBC: white blood cell, RBC: red blood cell, HCT: hematocrit, MCV: mean corpuscular volume, MCH: mean corpuscular
hemoglobin, MCHC: mean corpuscular hemoglobin concentration, RDW: red cell distribution width, AST: aspartate aminotransferase, GOT: glutamic-
oxaloacetic transaminase, ALT: alanine aminotransferase, GPT: glutamic pyruvic transaminase, BUN: blood urea nitrogen

Through right femoral artery access, a catheter was inserted, and selective catheterization of the celiac and
then splenic artery was performed. A splenic artery angiogram revealed an enlarged spleen and highlighted
the splenic vascular anatomy. Embolization of the lower two-thirds of the spleen was performed utilizing
polyvinyl alcohol (PVA) (particle size: 300-500 microns) with successful occlusion of the middle and lower
arterial supply of the spleen, preserving the upper third function (Figure 7). Targeting the lower two-thirds
helped prevent pleural irritation while preserving part of the spleen to retain its functional benefits. The
goal was to reduce splenic size without compromising its essential functions.
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FIGURE 1: Splenic artery embolization

A: Splenic artery angiogram showing the splenic enlargement and outline of the vascular anatomy. B: Post-
embolization with occlusion of the middle and lower third artery preserving the upper branch.

A follow-up contrast-enhanced abdominopelvic CT scan was conducted three months after the procedure,
which showed middle and lower zone splenic infarct with mild left-side pleural reaction (Figure 2).

FIGURE 2: Abdominal CT with contrast

A: Pre-embolization abdominal CT: A coronal CT image of the abdomen obtained before embolization shows an
enlarged spleen due to hereditary spherocytosis, with no other significant findings. B: Post-embolization
abdominal CT: A coronal CT image of the abdomen taken three months after embolization demonstrates a
significant splenic infarction affecting the lower two-thirds of the spleen, while the upper third remains preserved.
Mild left pleural effusion is also noted, likely representing a post-procedural reaction.

CT: computed tomography

Discussion

Hereditary spherocytosis (HS) is an autosomal dominant hematologic disorder characterized by anomalies in
the structural proteins of erythrocytes, resulting in their distinctive spherical morphology rather than the
typical biconcave disc shape. These anomalies arise from mutations affecting critical cytoskeletal proteins
involved in maintaining the integrity and flexibility of the erythrocyte membrane, notably spectrin, ankyrin,
band 3 protein, or protein [4]. Consequently, weakened interactions between the lipid bilayer and the
underlying cytoskeleton compromise membrane stability, leading to decreased surface area and the
formation of spherical red cells known as spherocytes. The spleen, recognizing these aberrant erythrocytes
as defective, prematurely removes them from the circulation, precipitating chronic hemolytic anemia.
Clinical manifestations typically include anemia-related symptoms such as fatigability, weakness, and
pallor, alongside jaundice stemming from elevated bilirubin levels due to accelerated erythrocyte
breakdown. Additionally, splenomegaly frequently ensues as the spleen intensifies its efforts to clear the
abnormal erythrocytes, potentially causing abdominal discomfort or early satiety. Furthermore, excessive
erythrocyte breakdown can cause bilirubin gallstone formation, contributing to abdominal pain and
complications [1].

The diagnosis of HS employs various methodologies, including examination of a peripheral blood smear,
which typically reveals an augmented number of spherocytes and variable degrees of anemia. The osmotic
fragility test, evaluating erythrocyte susceptibility to lysis in hypotonic solutions, and analysis by flow
cytometry that measures the fluorescence intensity of labeled intact red cells serve to corroborate the
diagnosis. Moreover, genetic analysis can identify specific mutations associated with HS, shedding light on
the inheritance pattern, predominantly autosomal dominant, although autosomal recessive and de novo
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mutations can also manifest [5].

Regarding treatment, there is currently no specific therapy available to correct the cytoskeletal membrane
defects of erythrocytes in HS. However, splenectomy remains the primary therapeutic option for patients
presenting with moderate to severe symptoms. Additionally, symptomatic control measures such as lifelong
folic acid supplementation are recommended to prevent megaloblastic crises due to chronic hemolysis [3,6].
This surgical intervention alleviates the symptoms that are associated with chronic hemolysis, including
anemia, splenomegaly, recurrent gallstones, and, in some cases, skeletal changes resulting from
extramedullary hemolysis [2,7-9]. The decision to proceed with splenectomy hinges upon several factors,
including the patient's age, the severity of anemia, and a thorough discussion regarding the potential long-
term complications. While splenectomy has demonstrated efficacy in improving anemia, it carries a lifelong
risk of potentially fatal sepsis or meningitis due to decreased antibody titers against pneumococcal
serotypes and a diminished response to pneumococcal immunization [10]. Moreover, the increased risk of
stroke and myocardial infarction post-splenectomy is attributed to elevated hemoglobin levels as well as
reactive thrombocytosis in splenectomized individuals compared to unaffected family members. Pulmonary
hypertension appears to be more prevalent in individuals undergoing splenectomy, highlighting the
importance of careful patient selection and risk assessment [11]. Partial splenectomy has emerged as an
alternative in specific cases, offering a reduction in encapsulated bacterial infection risk; however, it may
result in persistent mild chronic hemolysis and an increased likelihood of gallbladder stone formation [12].
Additionally, cases of acute severe anemia and splenomegaly necessitating splenic remnant removal post-
partial splenectomy have been documented [2]. Laparoscopic surgery is often preferred for managing
hematologic disorders associated with splenomegaly, although recent evidence suggests comparable
perioperative outcomes between laparoscopic and open methods, particularly in individuals with moderate
to severe splenomegaly [9,153]. Furthermore, embolic therapy, initially described in 1971 for hypersplenism,
has evolved into a viable treatment option for various diseases, including HS [13].

Partial splenic artery embolization has emerged as a minimally invasive alternative to splenectomy,
demonstrating safety and efficacy in improving hematologic parameters while preserving residual splenic
function and minimizing postoperative complications. Super-selective partial splenic embolization,
particularly in pediatric cases, offers precise control over the degree of embolization, optimizing therapeutic
outcomes while minimizing collateral damage. In a study conducted by Takahashi et al., it was concluded
that splenic artery embolizations performed prior to laparoscopic splenectomies were not only free of
complications but also successful in reducing intraoperative blood loss [14]. They asserted that splenic
artery embolization is a safe and beneficial adjuvant procedure performed before elective laparoscopic
splenectomy in children. In contrast to their approach, our case report focused solely on splenic artery
embolization without subsequent splenectomy. This was due to the patient's refusal of splenectomy. Despite
differences in treatment strategy, our results were both successful and promising. After a six-month follow-
up, the patient demonstrated notable clinical improvement, supported by laboratory and radiological
progress. Hemoglobin level raised from 7.7 g/L to 9.9 g/L, then to 11.3 g/L. Hematocrit increased from 24.8

g/dL to 30.7 g/dL, then to 34.7 g/dL. WBC initially raised from 9.92 x 10%/L to 12.3 x 10%/L and then stabilized
at 11 x 10%/L. Platelet counts, which initially increased from 376 x 10%L to 1,078 x 109/L, eventually settled

at 761 x 10%/L. Total bilirubin level dropped from 25 pmol/L to 15 pmol/L within six weeks and then further
to within the normal range after six months (Table 7). Additionally, a marked thrombocytosis, with levels
reaching up to 1,320 x 103/uL, was observed. Other studies have also reported similar increases in
thrombocytosis in patients with HS following splenic artery embolization [2]. Although splenectomy has
been widely recognized as an effective management strategy for HS, with positive outcomes reported in
numerous literature reviews, our case report underscores the efficacy of splenic artery embolization.
However, additional observations, such as clinical assessment of anemia symptoms, serial hemoglobin levels
and reticulocyte counts, and abdominal CT scan are necessary to establish the indications for this treatment
method and to evaluate its long-term outcomes [14].

Conclusions

This case was reported to prove that PSE is a safe and effective non-surgical procedure that can be
considered as a potential alternative to splenectomy in the management of hereditary spherocytosis.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Habiba A. Mahamat, Shoroq M. Alamin, Amani Alrawi, Omar A. Al Mohammad, Ali
Alsaadi, Saud Balila

Acquisition, analysis, or interpretation of data: Habiba A. Mahamat, Shoroq M. Alamin, Amani Alrawi,
Omar A. Al Mohammad, Ali Alsaadi, Saud Balila

2025 Mahamat et al. Cureus 17(2): €79269. DOI 10.7759/cureus.79269 40f5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

Drafting of the manuscript: Habiba A. Mahamat, Shoroq M. Alamin, Amani Alrawi, Omar A. Al
Mohammad, Ali Alsaadi, Saud Balila

Critical review of the manuscript for important intellectual content: Habiba A. Mahamat, Shoroq M.
Alamin, Amani Alrawi, Omar A. Al Mohammad, Ali Alsaadi, Saud Balila

Supervision: Habiba A. Mahamat, Shoroq M. Alamin, Amani Alrawi, Omar A. Al Mohammad, Ali Alsaadi,
Saud Balila

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References

1. Perrotta S, Gallagher PG, Mohandas N: Hereditary spherocytosis. Lancet. 2008, 372:1411-26.
10.1016/50140-6736(08)61588-3
2. Tracy ET, Rice HE: Partial splenectomy for hereditary spherocytosis . Pediatr Clin North Am. 2008, 55:503-
19, x. 10.1016/j.pcl.2008.02.001
3. Manciu S, Matei E, Trandafir B: Hereditary spherocytosis - diagnosis, surgical treatment and outcomes. A
literature review. Chirurgia (Bucur). 2017, 112:110-6. 10.21614/chirurgia.112.2.110
4. LiuY,Jin S, XuR, Ding C, Pang W, Li Y, Chen Y: Hereditary spherocytosis before and after splenectomy and
risk of hospitalization for infection. Pediatr Res. 2023, 93:1336-41. 10.1038/s41390-022-02229-y
5. Bolton-Maggs PH, Langer JC, Iolascon A, Tittensor P, King MJ: Guidelines for the diagnosis and
management of hereditary spherocytosis--2011 update. Br ] Haematol. 2012, 156:37-49. 10.1111/j.1365-
2141.2011.08921.x
6. LiY,LulL,LiJ: Topological structures and membrane nanostructures of erythrocytes after splenectomy in
hereditary spherocytosis patients via atomic force microscopy. Cell Biochem Biophys. 2016, 74:365-71.
10.1007/s12013-016-0755-4
7. KimuraF, Ito H, Shimizu H, et al.: Partial splenic embolization for the treatment of hereditary
spherocytosis. AJR Am ] Roentgenol. 2003, 181:1021-4. 10.2214/ajr.181.4.1811021
8. Wang R]J, Xiao L, Xu XM, Zhang MM, Xiong Q: Super-selective partial splenic embolization for hereditary
spherocytosis in children: a single-center retrospective study. Front Surg. 2022, 9:835430.
10.3389/fsurg.2022.835430
9. ShinRD, Lis R, Levergood NR, Brooks DC, Shoji BT, Tavakkoli A: Laparoscopic versus open splenectomy for
splenomegaly: the verdict is unclear. Surg Endosc. 2019, 33:1298-303. 10.1007/s00464-018-6394-7
10. Eber SW, Langendorfer CM, Ditzig M, et al.: Frequency of very late fatal sepsis after splenectomy for
hereditary spherocytosis: impact of insufficient antibody response to pneumococcal infection. Ann
Hematol. 1999, 78:524-8. 10.1007/s002770050550
11. Hoeper MM, Niedermeyer |, Hoffmeyer F, Flemming P, Fabel H: Pulmonary hypertension after
splenectomy?. Ann Intern Med. 1999, 130:506-9. 10.7326/0003-4819-130-6-199903160-00014
12.  Bader-Meunier B, Gauthier F, Archambaud F, et al.: Long-term evaluation of the beneficial effect of subtotal
splenectomy for management of hereditary spherocytosis. Blood. 2001, 97:399-403.
10.1182/blood.v97.2.399
13.  Trias M, Targarona EM, Espert JJ, Cerdan G, Bombuy E, Vidal O, Artigas V: Impact of hematological
diagnosis on early and late outcome after laparoscopic splenectomy: an analysis of 111 cases. Surg Endosc.
2000, 14:556-60. 10.1007/s004640000149
14. Takahashi T, Arima Y, Yokomuro S, et al.: Splenic artery embolization before laparoscopic splenectomy in
children. Surg Endosc. 2005, 19:1345-8. 10.1007/s00464-004-2210-7

2025 Mahamat et al. Cureus 17(2): €79269. DOI 10.7759/cureus.79269 50f5


https://dx.doi.org/10.1016/S0140-6736(08)61588-3
https://dx.doi.org/10.1016/S0140-6736(08)61588-3
https://dx.doi.org/10.1016/j.pcl.2008.02.001
https://dx.doi.org/10.1016/j.pcl.2008.02.001
https://dx.doi.org/10.21614/chirurgia.112.2.110
https://dx.doi.org/10.21614/chirurgia.112.2.110
https://dx.doi.org/10.1038/s41390-022-02229-y
https://dx.doi.org/10.1038/s41390-022-02229-y
https://dx.doi.org/10.1111/j.1365-2141.2011.08921.x
https://dx.doi.org/10.1111/j.1365-2141.2011.08921.x
https://dx.doi.org/10.1007/s12013-016-0755-4
https://dx.doi.org/10.1007/s12013-016-0755-4
https://dx.doi.org/10.2214/ajr.181.4.1811021
https://dx.doi.org/10.2214/ajr.181.4.1811021
https://dx.doi.org/10.3389/fsurg.2022.835430
https://dx.doi.org/10.3389/fsurg.2022.835430
https://dx.doi.org/10.1007/s00464-018-6394-7
https://dx.doi.org/10.1007/s00464-018-6394-7
https://dx.doi.org/10.1007/s002770050550
https://dx.doi.org/10.1007/s002770050550
https://dx.doi.org/10.7326/0003-4819-130-6-199903160-00014
https://dx.doi.org/10.7326/0003-4819-130-6-199903160-00014
https://dx.doi.org/10.1182/blood.v97.2.399
https://dx.doi.org/10.1182/blood.v97.2.399
https://dx.doi.org/10.1007/s004640000149
https://dx.doi.org/10.1007/s004640000149
https://dx.doi.org/10.1007/s00464-004-2210-7
https://dx.doi.org/10.1007/s00464-004-2210-7

	Splenic Artery Embolization as a Primary Treatment for Hereditary Spherocytosis: A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Laboratory results at presentation and six weeks and six months post-procedure
	FIGURE 1: Splenic artery embolization
	FIGURE 2: Abdominal CT with contrast

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


