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Preoperative Transfusion and Sickle Cell Disease  
in the Pediatric Patient

by Rahul Baijal, MD; Priti Dalal, MD; and Megha Kanjia, MD

There is an ongoing focus on delivery of safe 
and high-quality care to patients in anesthesiol-
ogy. Patient optimization prior to receiving an 
anesthetic is crucial to ensuring optimal patient 
care. The optimization of the pediatric patient 
with sickle cell disease (SCD) has been an area 
of continued interest, given its incidence and 
the perioperative implications of the disease. 
Children with SCD have a different periopera-
tive risk profile from adults because of the 
cumulative effect of sickled RBCs on end-organ 
dysfunction.

SCD is a common hematologic defect with a 
substitution of valine for glutamic acid on the 
beta chain of hemoglobin, occurring in about 1 
out of 365 African American births. In the United 
States, approximately 70,000 to 100,000 per-
sons  have SCD, with 2.6% of individuals of 
Mediterranean, Asian, and African origin 
affected.1 Patients may be either homozygous 
(HbSS), heterozygous (HbSC), or have an asso-
ciated thalassemia (Hb-S-beta0 or Hb-S-beta+). 
The most severe clinical manifestations occur in 
patients with HbSS and Hb-S-beta0. The red 
blood cells (RBC) in these patients, when deoxy-
genated, undergo polymerization leading to 
RBC deformity (i.e., sickling), subsequent hemo-
lysis, and vaso-occlusion.2 This RBC damage, 
precipitated by hypoxemia, hypothermia, hypo-
volemia, infection, pain, stress, and surgery can 
inhibit blood flow and cause ischemic injury, 
producing the symptoms of a sickle cell crisis, 
such as a pain crisis, acute chest syndrome, 
chronic organ damage, and musculoskeletal 
complications.    

Surgery and general anesthesia pose chal-
lenges in maintaining homeostasis to decrease 
the physiologic triggers that may precipitate a 
sickle cell crisis. Children with SCD are at an 
increased risk for the following postoperative 
complications, with the incidence of  an acute 
chest syndrome (ACS) of 3.08%, stroke of 0.2%, 
and 30-day mortality of 0.2%.3 Intravenous 
hydration, thermoregulation, and adequate oxy-
genation are part of the perioperative manage-
ment aimed at preventing sickle cell crises.4,5 As 
with many circumstances, the clinical judge-
ment of the perioperative team is imperative in 
the determination of the risk versus benefit of a 
preoperative transfusion in a patient with SCD.

The most common pediatric procedures are 
low-to-moderate risk (e.g. pressure equalizing 
tube insertion, laparoscopic cholecystectomy, 
tonsillectomy/adenoidectomy, laparoscopic 
splenectomy, umbilical hernia repair, laparo-

scopic appendectomy, and myringotomy tubes) 
as compared to adults who may undergo more 
high-risk procedures  (e.g., cardiac surgery and 
cerebral revascularization).4- 10 In addition, limit-
ing unnecessary blood transfusions in children 
is a significant consideration to avoid alloimmu-
nization, volume overload, and immunosup-
pression.11-13 The incidence of alloimmunization 
in SCD ranges from 7% to 58% depending on 
age, number of previous transfusions, and use 
of red cell phenotypic matching. Children with a 
history of multiple alloantibodies, delayed 
hemolytic transfusion reaction , and/or hemoly-
sis have an increased risk of adverse outcomes 
secondary to transfusion; therefore, careful 
consideration should be given prior to any 
transfusion.14,15

The decision to administer a preoperative 
blood transfusion is part of the optimization 
strategy for SCD patients by hematologists and 
anesthesia professionals to decrease the per-
centage of sickled RBCs. The hope is to poten-
tially decrease the risk of perioperative 
complications, especially in high-risk SCD 
patients; however, the literature around this 
topic has shown ambiguous results.5 Even 
though the American Society of Hematology 
2020 guidelines suggest a preoperative trans-
fusion to a hemoglobin level of 9 or 10 g/dL in all 
patients with SCD undergoing operations 
requiring general anesthesia lasting more than 
one hour, there still remains controversy over 
the appropriate preoperative transfusion strat-
egy given the current evidence.6 

There are limited studies in children on pre-
operative transfusions in children with SCD.  For 
example, the Transfusion Alternatives Preoper-
atively in Sickle Cell Disease trial was a random-
ized controlled trial comparing the incidence of 
perioperative complications in patients who did 
or did not receive a preoperative transfusion. 
The trial, which included both adults and chil-

dren, reported a lower incidence of periopera-
tive complications in patients who were 
transfused preoperatively versus those who 
were not transfused.7 The transfusion arm was 
either 1) a simple transfusion to increase the 
hemoglobin (Hgb) transfusion to 10 g/dL in 
those patients with a Hgb less than 9 g/dL or 2) 
a partial exchange transfusion to decrease the 
Hgb S (Sickle cell Hemoglobin) percentage to 
less than 60% in those patients with a Hgb 
greater than 9 g/dL. Those patients who 
received a preoperative transfusion had a 
lower risk of postoperative acute chest syn-
drome and life-threatening complications (p  = 
0.023). There was no difference in postopera-
tive pain crisis, hospital length of stay, or read-
mission rates.  This study was small (n = 67) and 
heterogeneous, 40 children and 27 adults, 
making it difficult to quantify the benefit of pre-
operative transfusion in children with SCD.

While the above study was aimed at simple 
versus partial exchange transfusions, another 
randomized multicenter trial has evaluated out-
comes in SCD patients following simple versus 
exchange transfusion.5 Participants in this study 
were randomized preoperatively to receive 
either an exchange transfusion regimen to 
decrease the Hgb S level to less than 30%, or a 
regimen with a simple transfusion to increase 
the Hb level to 10 g/dL. Cholecystectomy, head 
and neck surgery, and orthopedic surgery were 
the most common procedures in the study with 
children comprising over 90% (n = 502) of the 
cohort. Transfusion-related complications 
occurred in 14% of the exchange transfusion 
arm and 7% in the simple transfusion arm. The 
incidence of postoperative acute chest syn-
drome was 10% in both groups.5 A simple trans-
fusion was as effective as an exchange 
transfusion at preventing perioperative compli-
cations in patients with SCD. 

The observations reported by the above 
studies, however, differed from a study evaluat-
ing outcomes data related to SCD and blood 
transfusions from the American College of Sur-
geons NSQIP (National Surgical Quality 
Improvement Program) Pediatric database. In 
that study, a  retrospective cohort of 357 chil-
dren with SCD, undergoing low to moderate 
risk surgery (laparoscopic cholecystectomy, 
splenectomy, or appendectomy), suggested no 
difference in 30-day readmission rates, surgical 
site infections, wound dehiscence, pneumonia, 
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unplanned reintubation, venous thromboembo-
lism, urinary tract infection, postoperative trans-
fusion, cardiac arrest, stroke, sepsis, and death 
in children who were transfused preoperatively 
versus those who were not transfused (p = 
0.80).8 The 30-day rate of surgical complica-
tions did not differ between the groups (p = 
0.84). Further subgroup analysis, defined by 
either a preoperative hematocrit greater than 
27.3% or less than 27.3%, showed no difference 
in postoperative sickle cell crisis in those chil-
dren who were transfused versus those who 
were not transfused. Preoperative transfusion, 
additionally, was not associated with a reduced 
rate of postoperative transfusions in this cohort. 

Thus, the current evidence supporting rou-
tine preoperative transfusion in children with 
SCD is inconsistent and inconclusive and does 
not favor routine preoperative blood transfu-
sion. Hence, the decision for a preoperative 
transfusion should be patient-specific consider-
ing the SCD genotype, baseline hemoglobin, 
disease severity, risk classification of the sur-
gery, and history of prior surgical complications. 
An interdisciplinary team, consisting of anesthe-
siology, hematology, and surgery, is important 
for perioperative management. An initial step-
wise preoperative analysis should precede any 
decision to transfuse preoperatively (Table 1). 
The decision for transfusion depends on the 
risk categorization based on the severity of 
SCD and type of surgery (Table 2).4-6 A possible 
recommended plan based on these consider-
ations is shown in Table 3 and Table 4 for low-
risk SCD and high-risk SCD, respectively.7,9

In summary, the decision to transfuse chil-
dren with SCD in the perioperative period 
should be guided by disease severity and the 
surgery category. Patients who may benefit 
from transfusion are patients at high risk for 
decompensation and include those who are 
either undergoing a high-risk procedure or at 
baseline have a high-risk disease state. Future 
research should focus on creating guidelines 
and protocols to guide clinicians as they strive 
to ensure safe and quality care in these high-
risk patients.
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Table 1: Preoperative Evaluation of the Child with SCD.16,17

Documentation of Baseline Pulmonary Status and Risk for Stroke

•	Baseline SpO2

•	Known baseline snoring or other obstructive sleep apnea (OSA) manifestations
•	 In patients with Hb SS or Hb S-beta 0, Transcranial Doppler (TCD) results within the preceding 12 

months
•	Consider a preoperative chest X-ray in the setting of new cough or lower respiratory symptoms (i.e., 

wheezing, rhonchi, crackles) as these findings may warrant a delay of surgery given concerns of ACS 

Laboratory Assessment

•	Complete blood count (CBC) with reticulocyte count preoperatively (ideally on day of surgery or within 
48 hours of the procedure)

•	For patients requiring Hgb S <30%, obtain hemoglobin profile within 3 days of surgery in order to 
obtain baseline Hgb S percentage 

•	Screening Prothrombin Time (PT) and Partial Thromboplastin Time (PTT) if concern for liver disease, 
history of clinically significant bleeding, or undergoing high-risk surgery 

Table 2: Risk Stratification Based on Disease Severity and Type of Surgery.16,17

Severity of SCD Risks for Types of Surgeries

Low-risk SCD:

•	Hgb > 9 g/dl
•	SaO2 > 94% 
•	< 2 acute chest events in the past 5 years
•	No history of stroke in the past 3 years
•	American Society of Anesthesiologists (ASA) Class I-II
•	Normal TCD within 12 months for patients with Hb SS or Hb 

S-beta 0 

•	 No febrile illness or pain event in 2 weeks preceding surgery
•	Not diagnosed with persistent asthma
•	Normal serum creatinine and no gross albuminuria if 

applicable
•	Not diagnosed with persistent asthma

High-risk SCD: All patients who do not meet criteria for low 
risk

Low Risk: Magnetic Resonance 
Imaging, Inguinal hernia repair, 
Circumcision, Myringotomy tubes, 
Dental restorations

Moderate Risk: Tonsillectomy, 
Cleft palate/cleft lip repair, 
Laparoscopic procedures, such as 
a cholecystectomy, splenectomy, 
or appendectomy, Total hip 
replacement

High Risk: Intracavitary 
procedures (intracranial, 
intrathoracic, intra-abdominal), 
Major orthopedic and plastic 
surgery (scoliosis repair, free flap)

Table 3: Plan for Low-risk SCD.16,17

Low-risk disease AND low-
risk surgery

•	No transfusion needed 

Low-risk disease AND 
moderate-risk surgery

•	Consider transfusion if:
	–Surgery will require general anesthesia for longer than 1 hour and 
patient’s baseline Hgb is ≤ 9 g/dL
	–Goal of transfusion is Hgb = 10 g/dL, avoid Hgb > 12 g/dL

Low-risk disease AND high-
risk surgery

•	Transfuse with goal of Hgb S < 30%
•	Elective surgery, achieved by simple transfusions
•	Urgent surgery, achieved by exchange blood transfusion

Table 4: Plan for High-risk SCD16,17

High-risk disease AND low-
risk surgery 

Transfusion may not be necessary.  

High-risk disease AND 
moderate-risk surgery 

•	Consider transfusion if:
	–Surgery will require general anesthesia for longer than 1 hour and 
patient’s baseline Hgb is ≤ 9 g/dL 
	–Goal of transfusion is Hgb = 10 g/dL, avoid Hgb > 12 g/dL

High-risk disease AND high-
risk surgery 

•	Transfuse with goal of Hgb S < 30%
•	Elective surgery, achieved by simple transfusions 
•	Urgent surgery, achieved by exchange blood transfusion  
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