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Minimising costs in spinal surgery: is group & save testing justified 
in lumbar decompression surgery?
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Background: Lumbar microdiscectomy and laminectomy are two of the most common neurosurgical 
procedures performed worldwide. Current practice still sees pre-operative group and save testing prior to 
this surgery. The aim of this study was to determine the need for pre-operative group and save and post-
operative blood checks.
Methods: Patient archives were reviewed to identify those undergoing primary elective lumbar 
decompression surgery at the Institute of Neurological Sciences, Queen Elizabeth University Hospital, 
Glasgow, UK. Hematology results before and after surgery, whether group and save was carried out, and 
blood transfusion requirements, if any, were collected.
Results: A total of 200 patients in total were included. Ninety-one percent of microdiscectomy patients 
and 95% of laminectomy patients underwent group and save testing prior to surgery. No patients received 
a transfusion as a result of their procedure. The mean hemoglobin drop after surgery was 11 g/L for the 
microdiscectomy group and 17 g/L for the laminectomy group.
Conclusions: Our findings strongly suggest that pre-operative group and save is unnecessary in lumbar 
microdiscectomy and laminectomy. As such, we support the abandonment of routine pre-operative group 
and save and post-operative blood checks, with significant cost saving effects. However, O negative blood 
should always be available in case of major peri-operative bleeding.

Keywords: Neurosurgery; group & save; microdiscectomy; laminectomy; surgery

Submitted Aug 26, 2016. Accepted for publication Dec 07, 2016.

doi: 10.21037/jss.2016.12.13 

View this article at: http://dx.doi.org/10.21037/jss.2016.12.13 

Original Study 

Introduction

Recent developments in performance measurement and 
reporting systems in the United Kingdom (UK) National 
Health Service (NHS) have created new challenges 
in costing health care services (1). In particular, the 
introduction of the “National Reference Costing Exercise” 
(NRCE) has substantively changed the way in which health 
care cost information is reported and used (2). With an 
evolving culture directing clinicians to minimise unnecessary 
costs, many surgeons are reviewing their practice in an 
attempt to meet targets. 

Lumbar microdiscectomy and laminectomy are two of 
the most common neurosurgical procedures performed 

worldwide. The primary indication is for relief of symptoms 
resulting from spinal nerve root compression or spinal canal 
stenosis (3). Minimally invasive techniques are employed 
to remove prolapsed lumbar discs using high-resolution 
surgical microscopes, better instruments, and endoscopes. 
The procedure is relatively straight forward with patients 
often discharged from hospital within 48 hours (4). The 
complications associated with the condition include nerve 
root injury, cerebrospinal fluid (CSF) leak, infection and 
haemorrhage (5). Nevertheless, blood loss associated with the 
procedure is usually less than 100 mL (3,5-8). Whilst a lumbar 
laminectomy is technically less invasive, resection of bone is 
usually associated with oozing of blood and may potentially 
incur slightly more blood loss. Transfusion is usually indicated 
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when procedure related blood loss exceeds 750 mL.
A recent study from Saxena and Eljamel (4) demonstrated 

that group & save testing was not required for lumbar 
microdiscectomy, yet this practice still persists in 28 
of the 32 UK Neurosurgical centres (4). The Institute 
of Neurological Sciences, Queen Elizabeth University 
Hospital, Glasgow routinely practise group & save sampling 
prior to elective lumbar decompression surgery with an 
approximate cost of £20.00 per sample. 

A series of consecutive patients treated with lumbar 
microdiscectomy and laminectomy in a large United 
Kingdom neurosurgical centre is presented in order to 
ascertain whether pre-operative group and save testing is 
justified for these cases.

Methods

We hypothesize that despite current practice, pre-operative 
group and save testing in unnecessary. In order to test this 
hypothesis we used the following methods.

Patient archives were reviewed to identify patients 
undergoing primary elective lumbar decompression surgery 
at the Institute of Neurological Sciences, Queen Elizabeth 
University Hospital, Glasgow, UK over a three year period.

The health records of all patients were critically reviewed; 
hematology results before and after surgery, whether 
group and save was carried out, and blood transfusion 
requirements, if any, were collected. Operation room 
records were reviewed for intra-operative details. Particular 
attention was given to evaluation of pre- and postoperative 
investigations and management of any blood loss. 

For the purpose of this study microdiscectomy patients 
were classed as those who underwent an elective single level 
intra-disc procedure, involving fenestration as opposed to 
laminectomy. Laminectomy patients were those who had 
posterior decompression only. Cases were excluded when 
they involved the insertion of permanent fixation devices, 
revision surgery and where the theatre register was unclear 
about cases details.

Descriptive statistics were used and Microsoft Excel used 
to analyse data. An economic analysis of the cost of group 
and save and postoperative hematology investigations was 
performed.

Results

Two hundred patients who had undergone a primary 
procedure were identified from the operating room records, 

100 microdiscectomy and 100 laminectomy (Table 1). The 
majority of patients were female in both cohorts (55% for 
microdiscectomy; 52% for laminectomy). The mean age was 
lower in the microdiscectomy group (44 years) compared to 
a mean age of 67 years in the laminectomy cohort. 

Ninety-one percent of microdiscectomy patients and 95% 
of laminectomy patients underwent group and save testing 
prior to surgery. Interestingly, only one microdiscectomy 
patient had an acute cross-match performed compared to 5% 
of laminectomy patients. No patients received a transfusion 
as a result of their procedure. In total, 97% of patients in 
both cohorts underwent coagulation testing pre-operatively 
with 99% of microdiscectomy and all of laminectomy 
patients having a pre-operative haemoglobin check. Post-
operatively 51% in the microdiscectomy group and 69% of 
patients in the laminectomy group underwent post-operative 
haemoglobin testing within 48 hours of surgery.

Of those who had a full blood count the mean the mean 
pre-operative hemoglobin of the microdiscectomy cohort 
was 139 g/L compared to 128 g/L post operatively. In the 
laminectomy cohort the pre-operative hemoglobin was 
137 g/L compared to 120 g/L post-operatively. The mean 
hemoglobin drop after surgery was therefore 11 g/L for the 
microdiscectomy group and 17 g/L for the laminectomy 
group (Table 2).

Discussion 

Lumbar disc prolapse has become increasingly more common 

Table 1 Patient demographics and number of blood tests performed 
in lumbar microdiscectomy and laminectomy surgery

Characteristics Microdiscectomy Laminectomy

n 100 100

Male 45 48

Mean age 44 67

Group & save 91 95

Crossmatch 1 4

Transfusion 0 0

Coagulation screen tested 97 97

Pre-op Hb tested 99 100

Post-op Hb tested 51 69

Hb, haemoglobin.
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over the past 10 years with lumbar microdiscectomy and 
laminectomy being two of the most common procedures 
performed in the various neurosurgical and spinal units in 
the world. Despite various references alluding to the lack 
of requirement for group and save testing (4), the culture 
of testing and post-operative hemoglobin measurements 
continues. The lack of national or international guidelines 
allows for an erratic practice, particularly when operations 
such as microdiscectomy do not feature on the national 
blood ordering schedule as recommended by the UK 
national blood transfusion guidelines (9). However, it 
actually recommends that lumbar laminectomy allows for a 
group and save sample prior to surgery. Our study supports 
the findings of Saxena who demonstrated that there was a 
lack of evidence to support regular group & save testing or 
post-operative hemoglobin assessment for microdiscectomy. 
Additionally, to our knowledge this is the first to provide 
evidence that lumbar laminectomy can also be performed 
without the tests outlined. 

Interestingly, these findings are in the presence of 
a higher mean age in the laminectomy cohort. In the 
microdiscectomy cohort, the average drop in haemoglobin 
was 11 g/L compared to 17 g/L in the laminectomy cohort. 
This is in keeping with the concept that the oozing from 
bone will be more problematic than the technical difficulties 
associated with a more invasive procedure. 

Our findings strongly support abandoning the practice 
of preoperative group and save as well as postoperative 
hemoglobin measurements in patients undergoing lumbar 
decompression surgery. The cost of group and save in our 
cohort was £3,720 and the cost of postoperative blood 
checks was £4,804. Therefore, avoiding these tests would 
have saved our institution a total of £8,524 for this cohort.

The potential saving per unit may appear insignificant, 
but both microdiscectomy and lumbar laminectomy are 
very common operations, and given that between 1–3% of 

the population are troubled with herniated discs (10) the 
potential saving could be quite expansive across the UK. 

The argument against extensive testing pre-operatively 
is based on the logistics of group and save and cross-
matching. The standard practice for group and save is to 
use the gel column technique which takes 30–45 minutes 
to complete. Cross-matching of serum would only take a 
few minutes following group and save. Therefore, if blood 
was required during surgery, cross-matching would only 
take approximately 60 minutes from requesting blood to 
delivery. The maximum surgical blood order schedule in 
the UK is a list of common elective surgical procedures 
performed with a maximum number of units of blood 
crossmatched preoperatively for each procedure (11). This 
gives a guide as to the risk of transfusion for many index 
procedures.

Resistance to abandonment of these unnecessary 
procedures prior to surgery has been encountered in other 
specialties, despite good evidence to suggest the expenditure 
is necessary (12-14). This is probably due to concerns 
regarding catastrophic intra-operative blood loss in very 
rare circumstances. In these cases, however, the presence 
of O negative blood in the theater emergency fridge should 
always be available. 

Conclusions

Our findings strongly suggest that pre-operative group 
and save is unnecessary in lumbar microdiscectomy and 
laminectomy. As such, we support the abandonment of 
routine pre-operative group and save testing and post-
operative blood checks. However, a reserve stock of O 
negative blood should be available in case of major peri-
operative bleeding.
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