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Study Design: Prospective cohort study.
Purpose: There has been no research examining the use of intraoperative cell salvage during metastatic spinal surgery. The present 
work is a pilot study investigating the role of cell salvage during metastatic spine surgery. 
Overview of Literature: There is no spinal literature about role of cell salvage and autologus transfusion in metastatic spinal cancer.
Methods: Sixteen spinal metastases patients who received red cell salvage using a leucocyte depletion filter were enrolled. Of 
these, ten patients who received salvaged blood transfusion were included in the final analysis. Data collection involved looking at 
the case notes, operating room records and the prospectively updated metastatic spinal cancer database maintained in the spinal 
department. Cell salvage data was recovered from the central cell salvage database maintained in the anesthetic department. 
Results: Amount of salvaged blood ranged from 120 to 600 mL (average, 318 mL). The average drop in hemoglobin was 1.65 units 
(range, 0.4−2.7 units). Three patients (30%) required postoperative allogenic blood transfusion. The average follow up was 9.5 months 
(range, 6−26 months). One patient developed new lung metastasis, at seven months. No patient developed new liver metastases. 
Preoperatively, six patients had diffuse skeletal metastases. Of this subgroup, three developed new skeletal metastases. No cases 
showed any wound related problems in the postoperative period.
Conclusions: In our study transfusion of intraoperatively salvaged blood did not result in disseminated metastatic cancer. We would 
suggest that red cell salvage might have a role during metastatic spine surgery. 
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Introduction

Historically, malignancy has been considered as an ab-
solute or relative contraindication for Intraoperative cell 
salvage [1]. Intraoperative red cell salvage is routinely 
used in prostate cancer, gynae-oncology and liver tumor 
surgery [2]. It also has its proponents in the field of revi-

sion hip surgery [3]. The role of cell salvage has also been 
investigated in adult lumbar spine fusion and pediatric 
scoliosis surgery [4,5].

Metastatic spinal tumors are hypervascular in a large 
percentage of cases [6,7]. Surgery on such tumors usu-
ally leads to heavy blood loss and the need for allogenic 
blood transfusion. There have been a number of reports 
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highlighting the risks of allogenic transfusion, which in-
clude immuno-modulation. This may lead to the risk of 
infection or even tumor recurrence in metastatic spinal 
surgery [1].

Cell salvage has been demonstrated to be a safe and ef-
fective method of reducing allogeneic blood transfusion 
requirements in adult elective surgery, with stronger evi-
dence for its use in cardiac and orthopedic surgery [2]. As 
far back as 1993 it was conclusively shown that allogenic 
blood transfusion is linked to higher rates of postopera-
tive infection [8].

Up to date, the role of red cell salvage in metastatic 
spine surgery has not been investigated. The current pa-
per forms a preliminary study of the role of cell salvage 
during metastatic spine surgery, with a relevant literature 
review also being provided. 

Materials and Methods

This is a single centre two surgeon prospective case se-
ries. Between 2008 and 2010, all cases of metastatic spi-
nal cord compression in which we used red cell salvage 
during surgery were enrolled. Data collection involved 
looking at the case notes, operating room records and 
the prospectively updated metastatic spinal cancer data-
base maintained in the spinal department. Cell salvage 
data was recovered from the central cell salvage database 
maintained in the anesthetic department. 

In all cases, leukocyte depletion filters were used as 
routine. Along with this we used a double suction tech-
nique, through which we achieved low-pressure suction 
so as to suck the blood for cell saving. In this method, 
when the tumor tissue is reached a second wall suction is 
used, the contents of which are not used for cell salvage. 
This allows an overall reduction in the rate of contamina-
tion of the salvaged blood.

The primary outcome measure was the percentage of 
patients needing postoperative allogenic blood transfu-
sion. Other measures that were looked at were the pre 
and postoperative hemoglobin levels and lowered haema-
tocrit levels. We also looked at any postoperative compli-
cations, including wound infection.

We also analyzed postoperative computed tomogra-
phy (CT) scans of the chest and abdomen and magnetic 
resonance scans of the whole spine to check for any new 
metastatic lesions, as compared to the preoperative scans.

Results

Between 2008 to 2010, 16 cases (8 males and 8 females) 
of metastatic spinal cord compression in which we made 
use of cell saving during surgery were enrolled. Six cases 
showed insufficient blood collection and were thus not 
included in the final analysis. The average age of patients 
was 66.6 years (range, 45−82 years). Seven patients had 
single level involvement, and three had two level involve-
ment. The primary lesions were mainly renal, breast, my-
eloma, prostate and etc. (Table 1).

Seven patients underwent posterior only procedures, 
and three underwent both anterior and posterior proce-
dures. 

Ten patients received salvaged red cell transfusion. 
Blood loss during surgery ranged between 350 to 900 
mL (average, 571 mL). The amount of blood transfused 
ranged from 120 to 600 mL (average, 318 mL). The aver-
age drop in hemoglobin as compared to the preoperative 
value was 1.65 units (range, 0.4−2.7 units). Three patients 
(30%) required postoperative allogenic blood transfusion. 

The average follow-up duration was 9.5 months (range, 
6−26 months). All patients received CT scan of the chest 
and abdomen and magnetic resonance imaging scan of 
the spine at four months or later during their follow up. 
During the follow up staging, one patient developed new 
lung metastasis, at seven months. None of our patients 
developed new liver metastases. Preoperatively, six pa-
tients had diffuse skeletal metastases. Of this subgroup, 
three went on to develop new skeletal metastases (Table 2). 
All patients showed satisfactory wound healing with no 
infections or wound breakdowns.

Discussion

Cell salvage is now being used in most surgical special-
ties [4,5,9]. The use of Intraoperative cell salvage and 

Table 1. Table showing site of primary tumours and vertebral levels 
involved 

Primary tumour Levels involved

Renal-2 Lumbar-5

Breast-3 Thoracic-4

Myeloma-2 Both-1

Prostate-2

Lung-1
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autologous blood transfusion has become an important 
method of blood conservation. The use of cell salvage in 
combination with a leukocyte depletion filter appears to 
be safe in for obstetric use and in cases of malignancy. 
It has been demonstrated that cell salvage reduces the 
need for allogeneic blood transfusion in revision hip [3] 
and knee replacement surgery [10,11]. The only absolute 
contraindication to the use of cell salvage and autologous 
blood transfusion is patient refusal [2].

Prior to this case series, there has been no published 
literature about use of cell salvage in metastatic spinal 
cancer surgery. In this study only 30% (n=3) of patients 
required postoperative allogenic transfusion. This is also 
shown by the fact that the average drop in hemoglobin 
was 1.65 units (range, 0.4−2.7 units). These results should 
be considered in light of the fact that, on average, after 
major spine surgery transfusion rates may be as high as 
50% to 80% [12].

The most obvious concern that surgeons may have 
about using cell salvage in cases of cancer is the dis-
seminated spread of the disease process. However, with 
the development of new cell salvage techniques and 
special leukocyte depletion filters, cell salvage is being 
used in different oncological situations. Leucodepletion 
is thought to improve cell salvage safety and reduce side 
effects. Leukocyte depletion filters consist of a sieve with 
a negative surface charge, with this method having been 
demonstrated to be efficient at removing white blood 
cells, tumor cells, amniotic fluid, and microorganisms [2].

 During this study’s follow up period, only one patient 
developed new lung metastasis, at seven months. None 
of our patients developed any new liver metastases. Pre-
operatively, six patients had diffuse skeletal metastases. 
Of this subgroup, three patients went on to develop new 
skeletal metastases at different stages of follow up. The 
remaining four patients did not develop any new lesions 
during follow up. There were no cases in which dissemi-
nated skeletal metastases developed during the follow up.

Hansen et al. [13] suggested that malignant cells can 
regularly be identified in the blood lost during tumor sur-
gery and are different from circulating tumor cells. These 
cells are of concern, since at the surgical site they may 
cause local tumor recurrence, or in the salvaged blood 
they may cause hematogenic metastasis after retransfu-
sion.

Catling et al. [14] investigated the ability of leukocyte 
depletion filters to remove tumor cells from salvaged 

blood. Blood samples were obtained before operation, 
from the cell saver before and after processing and after 
passing through a leukocyte depletion filter. Viable tumor 
cells were found in 4% of preoperative samples, in 68% of 
cell saver reservoirs before processing, and in 62% after 
processing. After the salvaged blood was passed through 
the filter, the researchers found no tumor cells. However, 
they did find tumor cell fragments, but these were unable 
to cause metastases [14]. In 1991, Miller et al. [15] carried 
out their landmark research that proved that the use of 
cell saving techniques in combination with RC-l00 filters 
could be suitable for use during the surgical treatment of 
malignant disease. 

In 2008, the National Institute for Health and Care 
Excellence (NICE) [16] published guidelines endorsing 
the use of intraoperative cell salvage in combination with 
leukocyte depletion filter for radical prostatectomy and 
cystectomy. The use of cell salvage during liver transplan-
tation for hepatocellular carcinoma has been found to be 
cost-effective [17]. Liang et al. [18] showed that the use of 
leukocyte depletion filter was efficient in removing tumor 
cells in liver transplant surgery for hepatocellular cancers.

A prospective observational study of 308 patients 
found that allogeneic blood transfusion was associated 
with an increased incidence of postoperative infection 
when compared with autologous transfusion (p=0.0053) 
[19]. It is known that immunomodulation occurs with al-
logeneic transfusion, but the issue of whether this immu-
nomodulation affects tumor growth is unresolved. There 
is evidence to suggest that patients who receive alloge-
neic blood in the context of cancer surgery have worse 
outcomes [20,21]. There is also evidence that the rate of 
postoperative infection is reduced in cancer surgery if au-
tologous blood is used [8], but whether or not there is a 
beneficial effect on malignant recurrence is less clear [22].

There are many potential complications associated with 
cell salvage, including non-immune hemolysis; air em-
bolus; febrile non-hemolytic transfusion reactions; mis-
transfusion; coagulopathy; contamination with drugs, 
cleansing solutions and infectious agents, and incomplete 
washing leading to contamination with activated leuco-
cytes, cytokines, and other microaggregates [2]. Work 
comparing cell salvaged blood with allogeneic blood has 
demonstrated that the former shows increased mean 
erythrocyte viability and increased 2,3-disphosphoglycer-
ate and adenosine triphosphate levels [2]. Complications 
associated with the use of cell salvage are rare and studies 
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have shown no increase in the rate of complications in 
patients who receive cell salvage. However, when patients 
are auto-transfused with large volumes, this is often ac-
companied by coagulopathy as the washing process dis-
cards all platelets and clotting factors, leaving only the red 
cells re-suspended in normal saline. 

There is strong literature based evidence to support 
the use of cell salvage in primary cancer surgery. Yet in 
spite of our best efforts, we could not find any published 
reports about the use of cell salvage in cases of metastatic 
cancer. In spinal metastases cases, the cancer has already 
spread via the hematogenous route. Therefore the fear 
of the disseminated spread of cancer is likely to be of a 
smaller magnitude in metastatic cancers cases when com-
pared to cases of cancers of primary origin.

Conclusions

There has been as yet no published evidence about the 
role of cell salvage during metastatic spine surgery. Based 
on our study, we suggest that there may be a role for rou-
tine red cell salvage in metastatic spine surgery. However, 
it will be a long while before cell salvage is established 
as routine protocol in metastatic spine surgery. Future 
prospective randomized trials may help to clarify this 
scenario and the issues involved.
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