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Abstract
Purpose To compare the effectiveness of fresh whole blood (FWB) and blood component transfusion in improving clinical 
outcome and serological parameters in the early postoperative period following spinal deformity surgery.
Methods Patients undergoing major spinal deformity surgeries involving ≥ 6 levels of fusion and expected blood loss ≥ 750 ml 
between September 2017 and August 2018 were included in the study. The patients were randomized into two groups: FWBG 
and CG, receiving fresh whole blood and component transfusions, respectively.
Results A total of 65 patients with spinal deformities of different etiologies were included. The mean age was 14.0 and 
14.9 years in FWB and CG, respectively. All other preoperative parameters were comparable. The mean fusion levels and 
surgical time were 11.1 and 221.20 min in FWB, as compared with 10.70 and 208.74minutes in CG, respectively. Intraopera-
tive blood losses were 929 ml (FWBG) and 847 ml(CG), and the mean volumes of transfusion were 1.90 (FWBG) and 1.65 
units (CG). FWBG was significantly superior to CG in the following clinical and laboratory parameters: duration of oxygen 
dependence [36.43 (FWBG) vs. 43.45 h (CG); P = 0.0256], mean arterial pH [7.442 (FWBG) vs. 7.394 (CG); p < 0.001], 
interleukin-6 [30.04 (FWBG) vs. 35.10 (CG); p < 0.019], mean duration of HDU stay [40.6 hours (FWBG) vs 46.51 hours 
(CG); p = 0.0234] and postoperative facial puffiness [7/30 in FWBG vs. 18/35 (CG) (P < 0.02)].
Conclusion FWB transfusion can potentially improve the immediate postoperative outcome in patients undergoing major 
spinal deformity surgeries by reducing the duration of intensive care unit stay and oxygen dependence. The other potential 
benefits of this practice, based on our study, include a reduced inflammatory response (reduced lactate and IL-6) and post-
operative facial puffiness. However, further large-scale validation studies in future are necessary to precisely determine the 
role of FWB in spine surgeries.
Level of evidence II Diagnostic: individual cross-sectional studies with the consistently applied reference standard and 
blinding.

Keywords Blood transfusion · Spine deformity surgery · Fresh whole blood transfusion · Component transfusion · 
Postoperative clinical recovery

Introduction

Major spinal deformity surgeries (SDS) have high morbid-
ity owing to a high incidence of associated intraoperative 
(IO) and postoperative (PO) complications [1]. Early post-
operative rehabilitation plays a pivotal role in improving the 
overall outcomes of these patients. Complex surgical proce-
dures involve longer operating time, and the inevitable major 
blood losses associated with these surgeries demand multi-
ple transfusions [2, 3]. The existing literature has profound 
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data regarding preoperative optimization, blood loss preven-
tion, and optimum transfusion criteria in major SDS [4].

The concepts of blood transfusion and banking originated 
during World War (WW)-I and further expanded during 
WW-II [5]. Although whole blood (WB) was the preferred 
primary resuscitation fluid initially [5], with our enhanced 
ability to segregate different components over the follow-
ing decades, transfusion of individual blood components 
(CT – component transfusion) became the predominant 
transfusion approach globally [1, 6, 7]. However, over the 
past decade, there has been a resurgence in the use of WB 
in its fresh or modified forms in cardiothoracic surgeries, 
transplantation, and post-traumatic transfusions [5, 8–10]. 
In major SDS involving large volumes of transfusion, CT 
is still the widely implemented practice [1]. With the back-
ground of rapidly evolving shifts in the paradigm of trans-
fusion medicine and progressively increasing numbers of 
complex spine surgeries (CSS) worldwide, it may be “need 
of the hour” from a spine surgeon’s perspective to determine 
the ideal transfusate for such patients. The current prospec-
tive randomized-controlled trial (RCT) was thus planned to 
analyze and compare the effects of fresh WB and CT on 
postoperative laboratory parameters and clinical recovery 
of patients undergoing major SDS. To our knowledge, there 
is no such comparative study involving patients undergoing 
elective CSS till date.

Methods

Study design: This prospective RCT was conducted in a ter-
tiary spine center between September 2017 and August 2018 
after approval from Institutional review board (IRB). Written 
informed consent was obtained from patients and their legal 
guardians before enrolment.

Study participants: Patients ≤ 18 years of age undergoing 
corrective surgery for scoliosis and kyphosis involving verte-
bral fusion ≥ 6 levels and expected blood loss (BL) ≥ 750 ml 
were included. Patients with cardiac comorbidities, blood 
dyscrasias, and history of previous transfusion reac-
tions were excluded. Preoperatively, the participants were 
assigned to either fresh whole blood (FWBG) or compo-
nent group (CG) depending on randomization chart prepared 
using a software program (www. rando mizer. org).

Intraoperative protocol: Techniques to reduce IOBL 
including tranexamic acid infusion (1 g at induction, fol-
lowed by 1 g at 3-hourly intervals, up to 3 g dose), proper 
patient positioning, surgical site infiltration with lignocaine/
adrenaline mixture and maintaining appropriate IO mean 
arterial pressure (MAP) (of ≥ 65 mmHg during exposure and 
around 85 mmHg during crucial steps including instrumen-
tation, decompression and deformity correction [11]) were 
uniformly followed in all patients.

Procurement of blood and processing: All blood products 
were acquired from a random donor pool and utilized after 
stringent screening for infections in an in-house Govern-
ment-approved blood bank facility. Chemo-immuno analysis 
(Abbott–Architect plus–i1000SR) was utilized for screening 
for HIV, HBsAg, HCV, and syphilis, while rapid-card test 
was used for malarial parasites. Blood bag CPD/SAGM-2 
with inline leukocyte filter for WB (TERUMO PENPOL) was 
used for blood collection from donors. Leuco-reduction was 
then carried out by an inline leuco-filter with gravity-assisted 
transfer at 90 cm height. The second collection bag contained 
63 ml of CPD solution (citric acid monohydrate, sodium cit-
rate dehydrate, sodium dihydrogen phosphate dehydrate, and 
dextrose anhydrous) as anticoagulant. Fresh WB was uti-
lized within 24 h of collection. Components were separated 
by centrifugation and stored in a bag containing SAGM-2 
(sodium chloride, adenine, dextrose, and mannitol). Leuco-
reduction was done in both groups, which has proven benefits 
including a. prevention of human leukocyte antigens (HLA) 
and human platelet antigens (HPA) immunization, b. reduc-
tion of platelet refractoriness, and c. prevention of CMV/
EBV/HTLV infections [12]. Leuco-reduction is also effec-
tive in reducing febrile non-hemolytic transfusion reactions 
(FNHTR). The separated packed red blood cells (PRBCs) 
were stored at 1–6 °C, fresh frozen plasma (FFP) at ≤ −18 °C 
and platelets under continual agitation at 20 to 20 °C.

Administration of blood products: The decision regard-
ing the need and volume of blood/ blood product replenish-
ment was taken based on the volume of blood loss, preopera-
tive hematocrit and intraoperative/ postoperative hematocrit 
values. In the CG, the components were always transfused 
in an equivalent ratio of 1:1:1 (packed RBC:fresh frozen 
plasma:platelets). The safety of such a “balanced” approach for 
component transfusion (also known as “damage control resus-
citation”) has been previously described in trauma situations.

Postoperative protocol: Routinely, all patients undergoing 
major SDS at our hospital are shifted to a high dependency 
unit (HDU) postoperatively. The strict criteria for shifting 
outpatients from HDU to the regular bed include visual 
analog scale for pain (VAS) ≤ 4, hemoglobin (Hb) ≥ 8 g%, 
tolerating liquids orally, adequate urine output (> 1 ml/kg/
hr), and maintaining oxygen saturation (SpO2) ≥ 93% on 
room air. All patients were started on intravenous fluids on 
postoperative days (POD) 0 and commenced on oral fluids 
on POD1 after the return of bowel sounds. Further on, oral 
diet was gradually recommenced based on their tolerability 
on POD2/3. All patients were also encouraged to sit up or 
stand on POD1 and ambulated based on their pain tolerance 
and analgesic dosage on POD2/3. According to our protocol, 
all patients get discharged around POD 7 to 9, based on their 
recovery and wound status. Most of our patients travel from 
long distances, and therefore we usually do not plan earlier 
discharge from hospital following major SDS.

http://www.randomizer.org
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Data collection:  Preoperatively, demographic data, 
diagnosis, comorbidities, facial measurements (Laskin’s 
method) [13], blood group/ Rh type of recruited patients 
were recorded. IO details, including fusion levels, graft type, 
duration of procedure, blood loss (suction apparatus, gauze/ 
pad weight), volume of transfusion, and complications were 
noted.

During the postoperative period, details regarding overall 
BL via the surgical drain, 6-hourly vitals monitoring [(heart 
rate (HR), respiratory rate (RR), SpO2 and temperature 
(temp)], inotrope requirement, duration of ventilator/ oxy-
gen support, postoperative transfusion, length of HDU stay, 
and complications like transfusion reactions, facial puffiness, 
respiratory difficulty, and paralytic ileus were recorded.

Assessment of clinical recovery and laboratory param-
eters: Subjective and objective well-being scores were 
evaluated for the first 3 PODs using Likert scale [14]. 
Assessment of complete blood counts (CBC), coagula-
tion profile, serum electrolytes, renal function and arte-
rial blood gas (ABG) analysis was also performed in all 
patients preoperatively and daily for first 3 PODs. Addi-
tionally, serum calcium profile, lactate and interleukin-6 
(IL-6) levels were obtained at the end of 72 postoperative 
hours. The duration of postoperative hospital stay and 
return to preoperative activity levels were also compared.

Statistical analysis: Descriptive analysis was performed for 
analyzing the distribution of demographic variables like age, 
gender, and weight. Intraoperative and postoperative variables 
(including biochemical parameters) were assessed statistically 
using t- and chi-square tests for continuous, categorical vari-
ables. Statistical significance was defined by p ≤ 0.05.

Results

Demographic profile of patients: Sixty-five patients were 
recruited for this study and randomized into FWBG (30 
patients) and CG (35 patients). All patients received 
only their assigned blood products during and after sur-
gery. The mean age of patients was 14.0 ± 3.07 years and 
14.9 ± 2.67  years in FWBG and CG, respectively. The 
mean body weight was 28.83 kg and 32.37 kg in FWBG 
and CG, respectively. The demographic characteristics of 
patients belonging to both groups were similar (Table 1). 
The etiology of deformities included adolescent idiopathic 
scoliosis, early onset scoliosis, neuromuscular scoliosis and 
neurofibromatosis in 31(14 FWBG & 17 CG), 16 (6 FWBG 
& 10 CG), 15 (8 FWBG & 7 CG) and 3(2 FWBG & 1 CG) 
patients, respectively.

Intraoperative details:  The mean fusion levels 
were 11.10 ± 1.98 and 10.70 ± 2.56 in FWBG and CG, 
respectively. The duration of procedure and IOBL 

were 221.20 ± 58.20  min and 929 ± 470.05  ml in 
FWBG, respectively; as against 208.74 ± 59.46 min and 
847.14 ± 451.29 ml in CG. The mean intraoperative trans-
fusion performed in the FWBG was 1.90 units compared 
to 1.65 units of reconstituted components in CG. There 
was no statistically significant difference in any of these 
intraoperative variables between the groups (Table 2).

Postoperative details: The duration of HDU stay was 
significantly lower in FWBG, as compared with CG 
(40.6 ± 9.20 h vs. 46.51 ± 11.02 h). The duration of oxy-
gen dependence (i.e., need for administration of some form 
of oxygen) was also significantly lower in FWBG than 
CG (36.43 ± 9.88 h vs. 43.45 ± 14.21 h). The amount of 
postoperative blood loss via drain was greater in FWBG 
(516.84 ml vs. 406.19 ml), although this difference was 
not statistically significant (p = 0.053). During the first 
72 h, there were no significant differences in the vital 
parameters between the two groups (even after matching 
patients, based on their blood losses) (Table 3). 

Clinical recovery parameters:  The subjective and 
objective well-being scores were statistically similar 
in the two groups. Eighteen and 7 patients in CG and 
FWBG, respectively, developed significant facial puffi-
ness postoperatively. This difference was statistically 
significant (p = 0.02). This increase in facial puffiness 
was most notable in both the groups on PODs 2 and 3. 

Table 1  Baseline characteristics of patients [Fresh Whole Blood 
group (FWBG) vs Component group (CG)]

FWBG (30) CG (35) p value

Age (Years) 14.0 (± 3.07) 14.9 (± 2.67) 0.104
Sex (F:M) 23:7 29:6 0.534
Weight (kg) 28.83 (± 6.53) 32.37(± 11.17) 0.119
Adolescent Idiopathic 

Scoliosis (AIS)
14 17

Early Onset Scoliosis 6 10
Neuromuscular Scoliosis 8 7
Neurofibromatosis 2 1

Table 2  Intraoperative parameters [Fresh Whole Blood group 
(FWBG) vs Component group (CG)]

FWBG (30) CG (35) p value

Mean levels of fusion 11.10 (± 1.98) 10.70 (± 2.56) 0.493
Duration of proce-

dure (mins)
221.20 (± 58.20) 208.74 (± 59.46) 0.398

Intraoperative blood 
loss (ml)

929 (± 470.05) 847.14 (± 451.29) 0.477

Intraoperative trans-
fusion

(units) 1.90 (± 0.712) 1.65 (± 0.774) 0.181
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It was also observed that in patients with postoperative 
facial puffiness, serum IL-6 was also significantly elevated 
(p < 0.001). There was no significant difference in pain 
scores (mean VAS 3.0 ± 0.8 in FWBG vs. 2.9 ± 0.6 in CG) 
or mean time to ambulation (mean time to ambulation 
55.6 ± 12.7 in FWBG vs. 56.5 ± 7.6 in CG).

Laboratory parameters: There was a statistically sig-
nificant difference in the mean arterial pH between the two 
groups, with CG patients having a more acidic mean pH of 
7.394 than 7.442 in FWBG (p < 0.001). Serum IL-6 level 
was also significantly higher in CG (35.10 pg/ml), as com-
pared with FWBG (30.04 pg/ml) (p = 0.019). The serum 
calcium was marginally higher (9.68 mg/dl vs. 9.28 mg/
dl) in FWBG, which was also statistically significant. PT, 
postoperative Hb, and serum electrolytes were similar 
in the two groups. The total leucocyte counts were also 
similar between the two groups preoperatively and post-
operatively [CG: 11.03 ± 3.3*103 (pre-op) vs 15.1 ± 21.8 
*103 (first post-op day); FWBG: *103 (pre-op) vs. *103 

(first post-op day); p > 0.05]. Despite statistically signifi-
cant difference in the duration of HDU stay, there was no 
statistically significant difference in the duration of post-
operative hospital stay (overall mean length of hospital 
stay 8.2 ± 1.3 days) and incidence of postoperative com-
plications between the groups (Table 4). 

Discussion

The concepts regarding the approach to transfusion 
have continually changed since early twentieth century 
[5, 7–9]. The transfusion practice has evolved from ini-
tial use of WB and modified WB only to the current, 
universal use of CT for volume replenishment [15, 16]. 
This approach involving the predominant use of CT has 
stemmed from the purported benefits like better resource 
utilization, longer components’ shelf-life, and greater 
blood product safety [8, 17]. Nevertheless, there are no 
clear scientific reasons to explain the clinical advantages 
of components over WB; and the current recommenda-
tions are based upon expert opinions, past data from mod-
ified WB (which was used during a different era of trans-
fusion medicine) and experiments in euvolemic (rather 
than volume-depleted) patients [10]. Recently, critical 
views have been put forth regarding the adverse effects 
of long-term storage of blood components (BC), including 
its adverse effects on inflammation, immune function, and 
decreased ability to deliver oxygen to microvasculature [5, 
7–9]. There are also no prospective studies to evaluate the 
clinical impact of transfusing such long-stored BC to criti-
cally-ill or surgical patients[10].

In the field of emergency trauma, the potential draw-
backs of stored BC transfusion like dilutional coagulopa-
thy, acidosis, dyselectrolytemia and hypothermia have been 
recognized; and “balanced” or “hemostatic” resuscitation 
approach is gaining wide acceptance. This “damage con-
trol resuscitation” (DCR) involves a combination of steps 
including transfusion of RBCs, plasma and platelets in 1:1:1 
ratio, preferential use of fresh RBCs, and thawed plasma 
and concomitant use of coagulation factors and antifibrino-
lytics [8, 17]. Such an approach has rekindled interest in 

Table 3  Postoperative 
parameters [Fresh Whole Blood 
group (FWBG) vs Component 
group (CG)]

FWBG (30) CG (35) p value

Mean HR (per min) 90.97 (67−112) 89.77 (66−110) 0.672
Mean oxygen saturation (in %) 99 (97−100) 99 (98−100) 0.677
Mean RR (per min) 20.90 (18−28) 20.14 (16−26) 0.225
Post-op drain collection (in ml) 516.84 (270−550) 406.19 (170−500) 0.053
Duration of HDU stay (in h) 40.6 (± 9.20) 46.51 (± 11.02) 0.0234
Duration of O2 dependence
(in h) 36.43 (± 9.88) 43.45 (± 14.21) 0.0256

Table 4  Biochemical parameters

GROUP Mean Std. Deviation p value

Prothrombin time 
(secs)

CG 14.4857 .84510 0.175

FWBG 14.2014 .80075
pH CG 7.39486 .053878  < 0.001

FWBG 7.44250 .037834
Sodium (mEq/L) CG 137.371 2.4625

FWBG 136.710 3.7828 0.4
Potassium (mEq/L) CG 3.9300 .44341

FWBG 3.8753 .33168 0.581
Chloride (mEq/L) CG 100.74 2.466

FWBG 100.23 3.848 0.522
Lactate (mg/dl) CG 1.490 .4396

FWBG 1.417 .4950 0.532
Calcium (mg/dl) CG 9.286 .5419

FWBG 9.680 .5499 0.005
Interleukin-6
(pg/ml) CG 35.1043 9.22473

FWBG 30.0477 7.46088 0.019
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the administration of FWB to trauma patients with hypo-
volemia[5]. Subsequently, studies have also analyzed the 
roles of FWB and BC in patients undergoing cardiovas-
cular, obstetric and oncological surgeries [5, 15, 18, 19, 
19–21]. Spinal surgery is a rapidly growing specialty, with 
a humongous 220% rise in volume of procedures over the 
past 15 years [1, 3, 4]. With increasing sophistication of 
technology, spinal surgeries have also grown appallingly in 
terms of magnitude and complexity. The current prospective 
RCT was thus planned to compare FWB and CT’s effects on 
the postoperative status and recovery of patients undergoing 
major SDS. To our knowledge, this is the first study to be 
published on this topic.

Procurement and storage of WB and BC: FWB can be 
stored in room temperature for up to 6 h (warm) or 48 h 
at 4–6 °C (cold) and delivers all cellular and non-cellular 
components of blood. WB must ideally be utilized in freshly 
prepared state at the earliest opportunity after thorough 
screening for infections. Longer storage of warm WB has 
been associated with complications like bacterial contamina-
tion, loss of 2,3-diphosphoglycerate (DPG) and coagulation 
factors and immunomodulatory effects due to released leu-
cocytic cytokines [22]. In our study, the transfusion of FWB 
was performed in all patients within 24 h of procurement. 
The individual components are separated by centrifugation. 
The shelf-lives of packed RBCs, FFP and platelets are 21 
to 49 days, 36 months (≤ −30 °C) and 5 to 7 days (22 °C), 
respectively [15].

Storage lesion of RBCs: “RBC storage lesion” describes the 
complex phenomenon including mechanical and biochemical 
intraerythrocytic changes which reduce its functional abilities 
and integrity [23]. These changes include depletion of adeno-
sine 5′-triphosphate (ATP), nitric oxide (NO) and DPG, acido-
sis, raised intracellular potassium, lipid peroxidation, oxidative 
injury, alteration of cytoskeleton and apoptosis [24]. These 
changes augment RBC fragility and lead to hemolysis [25]. 
Studies have demonstrated the deleterious effects of hemolysis 
as an essential contributor to mortality in sepsis [26]. SIRS in 
critically-ill patients may also enhance their susceptibility to 
transfusion-related complications, especially following trans-
fusion of stored BC [26].

Blood losses in major SDS: Massive BL has been 
described as loss of one blood volume of patient’s total 
blood (60 mL/kg in adults) ≤ 24 h [17, 27, 28]. Although 
the magnitude of BL is significantly high in major SDSs 
(650 to 2839 ml), there is no clear definition of “significant 
BL” in this context [4]. The mean IOBL in our cohort was 
888 ml. The main goal in such surgeries is to minimize the 
BL through multipronged strategies like excellent surgical 
technique, cell saver (CS), antifibrinolytic agents (aprotinin, 
tranexamic acid, aminocaproic acid), recombinant factor 
VIIa, platelet cell growth factor, normovolemic, hemodilu-
tional, hypotensive anesthesia and staging of procedures [4, 

29, 30]. Despite such measures, studies have demonstrated 
50 to 81% transfusion rates following major SDS [4]. The 
mean intraoperative transfusions in our study were 1.90 and 
1.65 units, in FWBG and CG, respectively.

Major observations in our study: All the preoperative 
demographic and deformity-related characteristics of the two 
groups were similar. The amount of transfusion received and 
other intraoperative parameters were also similar. The most 
significant observations of this study included a statistically 
significant reduction in the duration of supplemental oxygen 
dependence and duration of HDU stay in FWBG, as compared 
with CG. ABGA also showed more acidotic mean arterial pH in 
CG. These differences could be attributed to better structural and 
functional abilities of RBC in FWB to deliver oxygen to tissues. 
The amount of additives and preservatives is comparatively low 
in FWB, so RBCs are potentially in their most physiological and 
optimal capacity [5].

Recent studies have demonstrated a negative correlation 
between number of packed RBC transfusions and over-
all outcome in critical ICU patients [31]. Gruenwald [15] 
demonstrated greater need for inotropic support, and longer 
ventilation time and hospital stay in neonates undergoing 
cardiac surgery following CT compared with FWB trans-
fer. Repine [27] and Spinella [8, 17] demonstrated distinct 
advantages of FWB transfer in military trauma, including 
significantly better 24-h and 30-day survival. Blackburn [32] 
also demonstrated a significant dose–response relationship 
between postoperative, morbid events like infections and 
prolonged hospital stay and CT.

Another potential advantage of FWB transfer over CT is 
the relatively lower possibility of coagulopathy and postopera-
tive BL. Studies have shown significant hemostatic benefits of 
FWB administration in diverse clinical situations including 
trauma-induced coagulopathy [9], pediatric cardiovascular 
procedures [19] and obstetric BL [21]. A recent study pub-
lished in 2020 has discussed the distinct advantages of modified 
WB [cold-stored low-titer anti-A and anti-B group O whole 
blood (LTOWB)] in civilian trauma situations including a 53% 
reduction in need for transfusion and twofold improvement in 
28-day survival, as compared with CT [10]. These findings 
contrast with observations in our study, where there was rela-
tively higher postoperative drain output in FWBG, although this 
difference was not statistically significant. Additionally, serum 
calcium was reduced marginally, although to a statistically sig-
nificant level (9.28 mg/dl vs. 9.68 mg/dl) in CG (but well within 
acceptable limits), which might be explained by calcium losses 
incurred by stored BC [5].

Inflammation and transfusion: Another major criticism 
against CT is the significantly greater possibility of immu-
nological reactions. This phenomenon may be secondary to 
the excessive release of pro-inflammatory and procoagulant 
phospholipids from stored RBCs undergoing hemolysis into 
circulation [24, 33]. Even in our study, we could observe a 
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significant association of raised lactate and IL-6 in patients 
who underwent CT. We also observed a significantly higher 
occurrence of postoperative facial puffiness  (which is a 
recognized systemic manifestation of immune-mediated 
reactions) in patients who underwent CT. Expectantly; the 
individuals with facial puffiness also demonstrated elevated 
IL-6. There was no significant difference in hemoglobin, 
platelet, electrolytes and coagulation profile between the 
groups.

IL-6 is a major cytokine released into peripheral circula-
tion after major surgeries, with both pro-inflammatory and 
anti-inflammatory properties. Persistently raised IL-6 even 
beyond the initial 5 days is an essential predictor for sys-
temic inflammatory response syndrome (SIRS) and post-
operative complications [34, 35]. Previous studies [34, 35] 
have demonstrated that serum IL-6,10 increase significantly 
in proportion with the number of stored, non-leucodepleted 
packed RBC transfusions in patients undergoing thoracic 
and abdominal surgeries; and these cytokines especially 
IL-10 is purported to be responsible for immunomodulatory 
effects of CT. The administration of freshly procured WB 
demonstrated a reduction in these inflammatory parameters 
postoperatively, as compared with stored CT.

Some studies [8, 18] have demonstrated high rates of 
immune-mediated acute kidney injury (AKI) and adult res-
piratory distress syndrome (ARDS) following transfusion 
of non-leucodepleted FWB transfusion. These reactions to 
FWB were related to inflammation caused by transfused 
leucocytes, leading to microvascular endothelial and subse-
quent end-organ damage. The use of leuco-reduced WB for 
transfusion can obviate these potential complications [12]. 
We used leuco-reduced WB in the current study and did not 
observe such serious complications, including deep infection 
in both groups.

Most of the evidence on WB transfusion in the literature 
is based on our experience with military or civilian trauma 
situations, pediatric cardiovascular surgeries and obstetric 
bleeding; and predominantly involve young patients. The 
sample population in our study also involves pediatric and 
adolescents patients. One of the major reasons for paucity 
of information on WB transfusions is its lack of availability, 
especially in North America due to FDA-imposed restric-
tions [5, 10, 16]. In view of these aforementioned benefits 
like reduced HDU stay and mitigated postoperative inflam-
matory response, it may be worthwhile to evaluate whether 
the addition of FWB transfusion perioperatively in patients 
undergoing SDS can be a useful addition to Enhanced recov-
ery after surgery (ERAS) program bundles. Nevertheless, for 
practical reasons previously mentioned, we do not practice 
early discharge in our patients and such an assessment is 
beyond the scope of this study.

Limitations of the study: All the data in the current study 
were obtained from a single center. The sample size is 

relatively small. Nevertheless, it was a prospective RCT and 
to our knowledge, there is no other study on FWB transfu-
sion involving patients undergoing spine surgery.

Conclusion

FWB transfusion can potentially improve the immediate 
postoperative outcome in patients undergoing major SDS 
by reducing the duration of stay in intensive care unit and 
oxygen dependence. The other potential benefits of this 
practice, based on our study include reduced inflammatory 
response (reduced lactate and IL-6) and postoperative facial 
puffiness. However, importance of further validation studies 
in future to determine precisely the role and safety of FWB 
in spine surgeries, especially in elderly patients, cannot be 
understated.
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