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Abstract
Purpose: While Partial Splenic Artery Embolization (PSAE) is a useful procedure that has been 
performed for a variety of indications including trauma and hypersplenism, it has only been rarely 
described as a treatment for Idiopathic Warm Autoimmune Hemolytic Anemia. Previous reports 
in the literature are limited to case reports in situations that include the patient being a poor 
surgical candidate, the inability to transfuse blood during surgery because of autoantibodies, and 
a patient's refusal of blood products on religious grounds. Materials and Methods: A case report 
describing the case of a 27-year-old male diagnosed with idiopathic warm Autoimmune Hemolytic 
Anemia treated successfully with partial splenic artery embolization (PSAE) as a bridging therapy 
to definitive surgical splenectomy. Results: The patient's pre-procedure hemoglobin was 2.1 g/dl. 
The first hemoglobin post-procedure was 4.5 g/dl. After embolization, the patient remained in the 
inpatient setting for eight days for close observation. During the inpatient hospitalization the patient's 
hemoglobin continued to trend upwards until it stabilized around 6 g/dl. Inpatient laboratory workup 
also showed increasing haptoglobin, and decreasing LDH. After discharge, the patient developed 
persistent pain two months post-procedure. An elective splenectomy was scheduled three months 
after the embolization procedure to address the persistent pain. Six months' post embolization 
procedure and three months postoperatively, the patient is doing well clinically with a hemoglobin 
of 14 g/dl. Conclusion: In conclusion, this case demonstrates the utility of a Partial Splenic Artery 
Embolization (PSAE) as an acute life-saving intervention for poor surgical candidates with idiopathic 
warm Autoimmune Hemolytic Anemia (AIHA) refractory to medical therapy.
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Introduction
While partial splenic artery 
embolization (PSAE) is a useful 
procedure that has been performed 
for a variety of indications including 
trauma and hypersplenism, it has only 
been rarely described as a treatment for 
idiopathic warm autoimmune hemolytic 
anemia (AIHA). Previous reports in the 
literature are limited to case reports in 
situations that include the patient being 
a poor surgical candidate, the inability to 
transfuse blood during surgery because of 
autoantibodies, and a patient’s refusal of 
blood products on religious grounds. Warm 
AIHA is caused by increased red blood 
cell destruction triggered by antibodies 
reacting against red blood cell surface 
antigens. It is the most common form of 
AIHA. First-line therapy for warm AIHA 
consists of corticosteroids. For cases that 

are refractory to steroid management, the 
current management for second-line therapy 
is splenectomy, rituximab, and thereafter 
alternative immunosuppressive medications.

Case Report
This is a 27-year-old male diagnosed 
with idiopathic warm AIHA treated 
successfully with PSAE as a bridging 
therapy to definitive surgical splenectomy. 
The patient presented with 2 days history 
of nausea, vomiting, and epigastric pain. 
His examination was significant for scleral 
icterus and sublingual jaundice. Laboratory 
workup showed low hemoglobin of 5.5 g/dl 
and hematocrit of 15.7%. White blood cell 
count was 6/µL, and platelet count was 
181/µL. Total bilirubin was elevated (10), 
haptoglobin was low (<8 g/dl), and lactate 
dehydrogenase (LDH) was elevated (969 U/L). 
His direct Coombs test was positive. No 
splenomegaly noted on the initial computed 
tomography (CT) scan. The patient was 
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diagnosed with idiopathic warm AIHA and started on 
intravenous methylprednisolone 1 g/day.

Before presentation at our institution, the patient was 
managed at an outside hospital where he received 
corticosteroids, an immunosuppressant, and twelve 
transfusions. The patient was transferred to our institution 
for escalation of care after developing autoantibodies that 
precluded future administration of transfusions.

On arrival, the patient’s hemoglobin was 4.5 g/dl. 
Rituximab, vincristine, and cytoxan were administered. 
Methylprednisolone was restarted and continued throughout 
the hospital course. On hospital day 3, intravenous 
immunoglobulins (Igs) were administered with poor tolerance. 
Despite these interventions, the patient’s hemoglobin 
continued to trend downward, reaching a nadir of 2.3 g/dl. 
A repeat CT of the abdomen showed an enlarged spleen with 
a span of 16.5 cm in its maximum dimension [Figure 1].

The patient’s hemodynamic instability made him a poor 
surgical candidate. As such, the decision was made to 

perform a PSAE. The lower-to-mid portions of the spleen 
were embolized with 500–700 µm particles followed by 
gelfoam mixed with gentamicin 80 mg until stasis was 
achieved. Final run DSA showed 70%–80% of the splenic 
parenchyma was embolized with 20%–30% residual arterial 
supply [Figure 2].

Following the procedure, the patient’s remained clinically 
stable, and his hemoglobin continued to trend upward 
until it stabilized at 6 g/dl. The patient’s postprocedure 
course was complicated by severe left upper quadrant 
abdominal pain which was managed with opioid 
medication. A CT scan showed perisplenic fluid related 
to the embolization [Figure 3]. Laboratory results showed 
increasing haptoglobin and decreasing LDH [Figure 4]. 
On postprocedure day 8, the patient was given another 
dose of rituximab and discharged with outpatient 
follow-up.

In the outpatient setting, he was continued on oral steroids 
and given the fourth, final dose of rituximab 1 week 
after discharge to complete his regimen. Two months 
after the procedure, the patient complained of severe left 
upper quadrant pain again. CT of the abdomen showed 

Figure 1: Preprocedure computed tomography of the abdomen showing 
splenomegaly

Figure 3: Immediate postprocedure computed tomography demonstrating 
interval development of perisplenic fluid

Figure 4: Computed tomography abdomen 2 months postprocedure 
showing the formation of a splenic pseudocyst

Figure 2: (a) Preembolization angiography of the splenic artery showing 
the three lower branches to be embolized (asterisks). (b) Postembolization 
angiography of the splenic artery with 20%–30% residual blood supply to 
the superior pole
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devitalized splenic parenchyma with the formation 
of a secondary splenic cyst [Figure 5]. There was no 
evidence of abscess. The patient was afebrile without 
leukocytosis, but because of his persistent pain, he was 
scheduled for an elective splenectomy approximately 
3 months after the embolization procedure. There were 
no surgical complications. Surgical specimen pathology 
showed hemosiderin-laden macrophages and extensive 
infarction with necrosis and secondary splenic cyst 
formation. Six months postprocedure, the patient is doing 
well clinically, and his abdominal pain has resolved. His 
most recent Hg was 14 g/dl. He has not required any 
further transfusions.

Discussion
PSAE was used in the second half of the 20th century as 
treatment for leukopenia in renal transplant recipients. Since 
then, it has been performed for a variety of indications 
including hypersplenism, blunt abdominal trauma, and 
immune thrombocytopenic purpura.[1-4] The use of PSAE 
for AIHA, however, is limited to rare case reports.[4-6]

All three previously reported cases had rapid improvement 
in hemolysis post-PSAE. In two cases where PSAE was 
used as a definitive, sole therapy, the patients survived 
with no mention of complications after 4 and 8 months of 
follow-up, respectively.[4,6] The intervention was performed 

without the intention of further surgical intervention. 
However, persistent pain due to the secondary splenic cyst 
formation made surgery necessary.

Which patients respond best to PSAE is unknown, but it is 
reasonable to assume that PSAE, like splenectomy, is only 
effective for IgG-mediated extravascular AIHA that occurs 
primarily in the spleen.[7] In contrast, with conditions such 
as paroxysmal nocturnal hemoglobinuria and cold AIHA, 
which is IgM mediated, embolizing the spleen will be 
ineffective because the hemolysis is intravascular.[8,9] In 
addition, deriving from surgical literature, patients with 
primary hemolytic, rather than hemolytic anemia secondary 
to drug use or a primary malignancy, are probably more 
likely to have a complete response.[10] The patient was a 
good candidate because he had primary warm AIHA with 
obvious new-onset splenomegaly on imaging.

Conclusion
Our case shows the utility of PSAE as an acute life-saving 
intervention for a poor surgical candidate with idiopathic 
warm AIHA refractory to medical therapy.
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Figure 5: Inpatient change in pertinent laboratory values hemoglobin, platelets, bilirubin, haptoglobin, and lactate dehydrogenase over the patient’s 
hospital course. Note, hospital day 4 bilirubin is likely a laboratary error
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