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Abstract

Background: Patients undergoing spinal surgery are at risk of developing venous thromboembolism (VTE)
because of co-morbidities and immobilisation, but the morbidity of bleeding and haematoma formation compli-
cates prophylaxis. A balance between VTE prevention and haematoma formation is therefore critical. Adding to
the complexity is that there are currently no clear guidelines on managing these patients and little evidence in the
literature. In order to improve management, it is imperative to first establish the current practice of thrombopro-
phylaxis in spinal surgery in South Africa.

Methods: A survey of surgeons’ peri-operative thromboprophylactic management was conducted with 112 spinal
surgeons.

Results: The results indicated that a large group of surgeons did not follow a standardised protocol. Mechanical
prophylaxis was not used optimally and more surgeons used chemical prophylaxis routinely than mechanical
prophylaxis. The surgeons mostly agreed on the type of chemical prophylaxis used and the time of
commencement thereof. Contrary to the literature, the surgeons in this study did not differentiate between the
surgical approaches used.

Conclusion: There is currently no consensus on the management of thromboprophylaxis, as evident from the
varying responses regarding treatment and complications. It is clear that mechanical prophylaxis is currently
under-utilised. Spinal surgeons would benefit from a standardised protocol, and the vast majority of participants
in the study agreed with this recommendation.
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Introduction

Thromboprophylaxis in spinal surgery is controversial. On
the one hand, there is deep vein thrombosis (DVT) and
pulmonary embolism (PE), which is potentially fatal, and
on the other, the risk of bleeding and haematoma
formation. Spinal epidural haematoma (SEH) has a high
morbidity rate and includes possible neurological deficit.
This can have deleterious consequences and emphasises
the importance of a balance between venous thromboem-
bolism (VTE) prevention and bleeding.

Venous thromboembolism is a medical complication but
increases after any recent surgery. According to Virchow’s
triad the risk increases with spinal surgery owing to
prolonged operative procedures, manipulation of great
vessels (endothelial injury), prone positioning and post-
operative bed rest (stasis). Patients are also often high-risk
patients for DVT and their risk is compounded by
increased age, smoking habit, hypertension, diabetes,
cancer and dehydration (hypercoagulable state).
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The increased risk of VTE in spinal surgery has directed
research towards safe and effective prophylactic regimens.
Either mechanical or chemical prophylaxis or a combination
can be used, depending on the surgeon’s preference.
Mechanical prophylaxis includes graduated compression
stockings (GCS), intermittent pneumatic compressions
(IPC), and inferior vena cava (IVC) filter placement. Apart
from the IVC filter, which is not commonly used, mechanical
prophylaxis is non-invasive with a low morbidity rate and
can therefore be used routinely. Chemical prophylaxis,
however, has a high morbidity rate and there is very little
evidence in the literature regarding indications, use or
benefits. Although the true incidence of thromboembolic
events in spinal surgery remains unknown, the literature
suggests that it ranges between 0.3 and 31.0%.” This varies
with surgical procedure, with the risk of DVT ranging from
1.0% in smaller spinal procedures (two-level laminectomies
and smaller) up to 2.2% in major spinal surgeries (fusions
and extensive laminectomies). Lumbar spinal surgery and
anterior approach surgery also increase the risk of DVT and
PE.'In contrast to this, bleeding and SEH formation in spinal
surgery have severe consequences and can lead to neuro-
logical deficit. The incidence of SEH, however, is much
lower than that of DVT, ranging from 0.0 to 0.7%, but never
more than 1.0%.5

The increased risk of VTE in spinal trauma patients has
been recognised. The use of chemical prophylaxis is usually
indicated, but there is little consensus on thromboprophy-
laxis in elective spinal surgery.* Although low-molecular-
weight heparin (LMWH) is regarded as safe in lumbar
decompression surgery, it is advocated that no more than
mechanical prophylaxis is needed in non-trauma spinal
surgery.”

Recommendations and guidelines in the literature
regarding thromboprophylaxis in spinal surgery are lacking
and there is little consensus. It is left to the surgeon to weigh
the risks and benefits of thromboprophylaxis for each
patient.** Much of the related research has been conducted
by the North American Spine Society and little or no level
one or level two evidence has been published regarding this,
leaving the choice from a wide spectrum of management
possibilities to the surgeon.8

The objective of this study was to investigate the current
practice of thromboprophylaxis in spinal surgery among
surgeons in South Africa. A survey was conducted through
a questionnaire to determine whether there is any consensus
between spinal surgeons and their current treatment
regimens. We also investigated whether a standardised
protocol would benefit spinal surgeons in managing these
patients and whether this survey could assist in the devel-
opment of future preventative guidelines.

Materials and methods

The study has an observational cross-sectional design and
was conducted through a survey administered via an
anonymous questionnaire on the current practice of

thromboprophylaxis in South Africa. It was directed
specifically at elective thoracolumbar (TL) surgery. Ethical
committee approval was obtained through our institution.
The questionnaire was distributed to spinal surgeons who
attended the South African Spine Society Congress in 2014
and their informed consent was obtained. Neurosurgeons
and orthopaedic surgeons were included without differen-
tiation. A total of 150 surgeons were invited to participate
in the survey with 115 of the distributed questionnaires
returned. Three of the 115 questionnaires collected were
incomplete; therefore, 112 questionnaires were used in the
study. The questionnaire covered the number of surgeries
performed weekly (minor and major elective TL
surgeries), the protocols used, differentiation between
anterior and posterior approach surgeries, the methods of
prophylaxis routinely used and complications seen, with
both proximal and distal DVTs included as DVTs, in the
respondents’ practices.

The data obtained was analysed via cross-tabulation
using the Fisher exact test and chi-squared test. Statistical
significance was set at p<0.5. Cross-analysis was also
performed between groups.

Results

Surgeons were grouped according to the number of
surgeries they performed weekly. This could be an
indication of their level of experience. The groups,
Group A (0-3 surgeries a week), Group B (4-6 surgeries a
week) and Group C (>6 surgeries a week), are indicated in
the chart, with most surgeons falling into Group A
(Figure 1).

Of all of the surgeons surveyed, a large group of 25% did
not follow any protocol regarding thromboprophylaxis
and of the 75% that did, one-third based their protocol on
personal experience. This indicates that up to 50% of the
spinal surgeons did not apply evidence-based medicine in
managing these patients. Cross-analysis showed that
fewer surgeons in Group A applied a thromboprophy-
lactic protocol than the average. This was statistically
significant, with p = 0.012.

® A-<3
® B-46
®C->6

igure 1. Spinal surgeries performed weekly by surgeons
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Figure 2. When chemical prophylaxisis is commenced Figure 3. Routine use of chemical prophylaxis

Mobility of patients is an important factor to consider = p<0.05. It is possible that this might indicate their
with regard to prophylaxis, with greater consensus | experience by being more aggressive with anterior
between surgeons in this regard, with >50% continuing = approach surgery and also less prone to using chemical
chemical prophylaxis until patient is mobile rather than a = prophylaxis for all patients.
fixed time period of administration. There was also greater As mentioned, post-operative complications vary
consensus regarding the time of commencement of | between DVT/PE and bleeding/haematoma formation. In
chemical prophylaxis, with 75% of the surgeons starting  the literature, it is reported that VTEs are more common
6-72 hours post-operatively (Figure 2). than bleeding post-operatively, even though bleeding as a

In the survey, 93% of the surgeons used chemical = complication is difficult to define. When asked whether
prophylaxis routinely, compared with 85% who used any | DVT/PE or bleeding/haematoma formation was more
form of mechanical prophylaxis. For chemical prophy- | common in their practice as a complication, 69% of the

laxis, LMWH was most commonly used (Figure 3). surgeons responded that bleeding /haematoma formation
was more common (Figure 5). This could be an indication
Discussion either of their perception of any oozing of wounds as

bleeding or of overuse of chemical prophylaxis in South
The surgeons’ perceived risk of DVT and PE was compa- = Africa.

rable to that reported in the literature because of the wide The literature varies with regard to the routine use of
range of incidence. Of the surgeons, 83% indicated an = prophylaxis, with some researchers recommending that no
incidence of between 0 and 5% for DVT and 77% indicated = more than mechanical prophylaxis is necessary in non-
an incidence of <2% for PE. The group that did not use  trauma spinal surgery. However, the literature strongly
chemical prophylaxis routinely perceived the risk to be = advocates the routine use of mechanical prophylaxis. Our
lower (compared with the average) and the group that = results of the routine use of prophylaxis showed that more
used chemical prophylaxis other than LMWH (unfrac- surgeons used chemical prophylaxis routinely than

tionated heparin, new oral anticoagulants and mechanical, which is concerning (Figure 6).
antiplatelets) perceived the risk to be higher (than the

average) with p=0.009.

The surgical approach could influence the risk of the
patient developing DVT. Anterior approach surgery is
reported to have a higher risk of DVT and PE incidence
because of the manipulation of great vessels. Therefore,
some surgeons advise that thromboprophylactic
management in the case of anterior approach surgery
should be more aggressive.

Of the surgeons surveyed, 89% did not differentiate
between anterior and posterior approach surgeries
(Figure 4). This could be as a result of most of the surgeons
already using chemical prophylaxis routinely regardless of
the surgery performed. There was greater differentiation
between anterior and posterior approach surgeries in

Group C and this finding was statistically significant, with Figure 4. Does surgical approach influence prophylaxis?
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Figure 6. Mechanical and chemical prophylaxis
routinely used

Conclusion

Guidelines on thromboprophylaxis in spinal surgery are
clearly indicated, but the lack of evidence complicates this
with insufficient published data to provide meaningful
guidelines on the use of chemical prophylaxis.

Similar surveys have been conducted abroad, but this is
the first in South Africa and is currently the largest survey on
thromboprophylaxis in spinal surgery known interna-
tionally. Varying responses regarding treatment and compli-
cations, as well as the differences between the groups,
indicate that there is currently no general consensus on the
management of thromboprophylaxis in spinal surgery. From
the literature, there is not much doubt about the benefits of
applying mechanical thromboprophylaxis (ease of use and
the low morbidity rate); however, the current practice shows
it is used less routinely than chemical prophylaxis. It is
therefore clear that mechanical prophylaxis is currently
underused and that chemical prophylaxis is perhaps
overused in South Africa.

Although this article does not present a protocol, it does
stress the importance of this with 89% of participating
surgeons agreeing that they would benefit from a published
standardised protocol. This would be a major advancement
in the management of spinal patients, especially with regard
to chemical thromboprophylaxis. This survey will contribute
to the possibility of future practice guidelines by knowledge
of the current practice in South Africa but further research is
necessary.
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