
Utilization of Predonated Autologous Blood in Anterior
Cervical Corpectomy and Fusion Surgery

Michael T. Espiritu, MD, Mustafa H. Khan, MD, David Hannallah, MD,
William F. Donaldson, III, MD, James D. Kang, MD, and Joon Y. Lee, MD

Objective: To determine the utilization of predonated auto-

logous blood in patients treated with anterior cervical corpec-

tomy and fusion (ACCF).

Methods: Retrospective chart review of 154 patients who

underwent 1, 2, or 3-level ACCF over a 6-year period was

performed. Variables collected included patterns of autologous

and allogenic blood use, blood loss, and hematocrit at admission

and discharge from the hospital.

Results: For 1-level ACCF, only 16.7% of the predonated

autologous blood was used. As expected, use of predonated

autologous blood increased with the number of corpectomy

levels: Patients with 2 and 3-level ACCF used 29.0% and 53.4%

of the predonated blood, respectively. The use of autologous

blood significantly reduced the need for allogenic blood

transfusion for 2 and 3-level ACCF.

Conclusions: Autologous blood was used efficiently in 3-level

ACCF, and predonation is associated with decreased allogeneic

blood transfusion requirement in 2 and 3-level ACCF.
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Spine surgery can be associated with significant
perioperative blood loss. Although blood loss during

lumbar spine surgery has been the subject of several
reports, cervical spine procedures have not received the
same attention in the literature.1,2 For example, intra-
operative blood loss during lumbar spine surgery has
been reported to be as high as 1 to 2L, with an additional
0.5 to 1L blood loss during postoperative drainage.1,2

However, anterior cervical corpectomy and fusion
(ACCF) has also been reported to be associated with
substantial blood loss, as much as 0.2 to 1.7 L.3,4 This is
probably because of the fact that unlike anterior cervical

diskectomy and fusion, more bleeding cancellous surface
is exposed during ACCF, resulting in greater blood loss.

Data from total joint arthroplasty5 and lumbar
spine surgery1 have shown that preoperative autologous
blood donation can significantly decrease the need for
allogeneic blood transfusions. However, there is no
similar study in the literature to our knowledge that has
investigated whether preoperative autologous blood
transfusion has a similar role for ACCF.

To determine whether predonation of autologous
blood is useful in ACCF, the present study was conducted
to examine; (1) the utilization of predonated autologous
blood in patients treated with ACCF and (2) whether
predonated autologous blood allowed reduction of
allogeneic blood transfusions during the postoperative
period.

MATERIALS AND METHODS

Study Design
A retrospective review of hospital charts was

performed on patients who underwent 1, 2, or 3-level
ACCF from 1993 to 1999 at the University of Pittsburgh
by the 2 senior authors (J.D.K. and W.F.D.). Patients
who underwent combined ACCF with posterior cervical
surgery were excluded. All arthrodesis was performed
without instrumentation, and autogenous iliac crest bone
graft was used for all single level corpectomies. Fibular
strut autograft (obtained with a thigh tourniquet after the
limb had been exsanguinated) was used for patients who
underwent 2 or 3-level corpectomies. Some of the patients
had predonated at least 2 units of autologous blood
before the surgery, which was procured according to
American Association of Blood Banks guidelines.6 All
patients were placed on iron supplementation 2 times a
day postoperatively. No intraoperative blood salvage
(such as a cell-saver apparatus) was used. In patients
without cardiac disease, blood was transfused to maintain
a hematocrit of 25, whereas patients with cardiac disease
were transfused to maintain a hematocrit of 30. Patients
exhibiting signs of anemia such as tachycardia, hypoten-
sion, or dizziness and patients with a hematocrit <30
were transfused.

Patient Population
One hundred fifty-four patients (average age 52.2 y,

range 17 to 84 y) were included in the study (1-levelCopyright r 2007 by Lippincott Williams & Wilkins
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corpectomy, n=33; 2-level corpectomy, n=68; 3-level
corpectomy, n=53). Table 1 shows the demographic
breakdown of the patient population.

Medical Record Review
Patient demographics including age, weight, and sex

were obtained. Number of corpectomy levels, length of
surgery, estimated blood loss (EBL), preoperative and
postoperative hematocrits were also recorded. Blood
bank records were used to determine the number of
autologous units donated and the number of allogeneic
and autologous units of blood transfused.

RESULTS
Ninety-two (59.7%) patients donated 193 units of

autologous blood (average 2.1U/patient). The average
preoperative hematocrit was 38% and the average
discharge hematocrit was 31%. The average length of
surgery was 204 minutes, 195 minutes, and 226 minutes
for 1, 2, and 3-level corpectomies, respectively.

The average EBL is shown in Figure 1. The
difference of EBL was statistically significant for 1 versus
3-level ACCF (P=0.001) and for 2-level versus 3-level
ACCF (P=0.003). Statistical analysis did not show
significant difference between 1, 2, and 3-level corpectomy
groups in terms of age or sex (P=0.09). Statistical
analysis was not performed on weight given that not all
weights were recorded in their charts.

Figure 2 shows the percentage of patients who were
transfused with predonated autologous blood. The
utilization of autologous blood after the surgery increased
with the number of corpectomy levels. Statistical sig-

nificance was found comparing 1 to 3-level corpectomies
(P=0.0024), and 2 to 3-level corpectomies (P=0.033).
The efficacy (as percentage of predonated blood used) of
autologous blood usage also increased as the number of
corpectomy levels increased, as shown in Figure 3.

Figure 4 shows the percentage of patients requiring
additional allogeneic blood transfusions. Both 2 and
3-level ACCF groups showed significance between pre-
donors and nonpredonors (8.9% vs. 30.4%; P=0.003
and 12.2% vs. 66.7%; P=0.0005, respectively).

The discharge hematocrits of all patients are
summarized in Figure 5. There was no significant
difference of final hematocrits for predonors versus
nonpredonors in all surgical groups.

DISCUSSION
The use of allogeneic blood in the perioperative

period carries inherent risks. Potential complications
include antigenic incompatibility with complete hemolysis7

and risk of disease transmission such as human immuno-
deficiency virus, hepatitis B/C virus, human T-cell
lymphocytic virus, cytomegalovirus, etc.8–10 Also, animal
studies have shown that allogeneic blood may have
immunomodulatory effects2 such as immunosuppression

TABLE 1. Demographic Information for the 154 Patients
Included in the Study

1-Level

Corpectomy

2-Level

Corpectomy

3-Level

Corpectomy

No. patients 33 68 53
Average age
(y)±SD

49±18 51±14 55±12

Weight (kg)±SD 90±19 89±19 85±25
% Male 61 49 68
Surgical time (min) 204 195 226

FIGURE 1. EBL for single and multilevel corpectomy surgery.

FIGURE 2. Percentage of patients who used their autologous
predonated blood.

FIGURE 3. Percentage of autologous predonated blood units
retransfused in the perioperative period.
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secondary to changes in humoral and cellular re-
sponses.11–13 Furthermore, it has been reported that
allogeneic blood transfusion may be an independent
predictor of increased postoperative infection,13 possibly
increasing the number of postoperative infections 4-fold
to 10-fold in comparison with autologous blood transfu-
sion.14–17 For these reasons whenever possible, the use of
allogeneic blood transfusion should be minimized. Auto-
logous blood predonation is one potential solution to this
problem.

Although the use of autologous blood donation has
been used to reduce the use of allogeneic blood by 30% to
50% in total joint arthroplasty,18–23 it has associated
issues that need to be considered. First, not all patients
meet the criteria for blood donation set by the American
Association of Blood Banks.24 Second, there are concerns
that far too many patients are predonating autologous
blood unnecessarily. For example, one study showed that
23.5% of autologous blood was donated for procedures
where the chance for transfusion was less than 10%.25

Finally, the cost-effectiveness of predonation has also
been questioned. Etchason et al26 used a decision-analysis
model to evaluate cost-effectiveness of preoperative

autologous blood donation and concluded that given
the improved safety of allogeneic blood, autologous
blood offers limited advantages and that its use may not
justify its increased cost. For the aforementioned reasons,
perioperative blood loss volumes for specific surgical
procedures need to be studied, and the usefulness
of blood predonation should be determined for
these procedures. For example, the usefulness of auto-
logous blood predonation in total joint arthroplasty
and lumbar spine surgery has been the subject of
specific investigations in the literature.1,5 To our knowl-
edge, similar investigation for ACCF has not been
undertaken.

In the present study, we show that blood loss
increased as the number of corpectomy levels increased,
most probably because of larger surface area of the
cancellous bone exposed for bleeding. The EBL in 3-level
ACCF was equivocal to the blood loss experienced in
noninstrumented lumbar fusions, which in one study
showed a 72% utilization of autologous predonated
blood.1 Our study showed a 53.4% utilization of
autologous blood for 3-level ACCF (Fig. 3). We also
demonstrated statistically significant increases in percen-
tage of patients using their autologous blood with 65.6%
of patients undergoing 3-level ACCF using their auto-
logous blood (Fig. 2). This indicates that, at least in 3-
level corpectomies, there is efficient usage of autologous
blood with less than 50% of the blood donated being
wasted, whereas for 1 or 2-level corpectomies, 70% or
more of the predonated blood was unused. To our
knowledge, this issue has not been previously studied
specifically for ACCF.

In our current study, autologous blood donation
helped decrease allogeneic blood transfusions in 54.5%
of patients who underwent 3-level ACCF, respectively
(Fig. 4). In contrast, autologous blood donation was
effective in reducing allogeneic blood transfusion in only
25.9% and 21.5% in 1 and 2-level corpectomy and
arthrodesis (Fig. 4). This finding, combined with the
results of the autologous blood usage data, would suggest
that autologous blood donation for single and 2-level
ACCF is likely not required.

Several weakness of our study includes lack of
intraoperative blood salvage techniques (such as cell-
saver), or use of preoperative pharmacologic agents such
as erythropoietin. However, to our knowledge, there are
no case-controlled or prospective-randomized studies in
spinal surgery that show any benefits of using intra-
operative blood salvage techniques. In fact, our recent
retrospective analysis in lumbar spine surgery has shown
increase in allogeneic blood use in patients who had
intraopeartive blood salvage (data currently submitted
for publication). Efficacy of preoperative erythropoietin,
to our knowledge, has also not been studied in cervical
spine surgery. Another potential concern in our study
could be the use of autograft fibula as the strut graft
choice. However, the amount of blood loss during fibular
harvest is minimal given the use of exanguination and
tourniquet.

FIGURE 4. Allogeneic blood transfusion requirement in
predonors and nondonors.

FIGURE 5. Hematocrit at time of discharge.
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In summary, multilevel anterior ACCF surgery
has the potential for significant perioperative blood
loss. Current study suggests that autogenous blood
donation may not be necessary for 1 or 2-level
corpectomies, whereas for 3-level corpectomies, autolo-
gous blood will most likely be used perioperatively, and
may decrease postoperative allogeneic blood transfusion
requirements.
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