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Objective To evaluate the efficacy and safety of low molecular weight heparin (LMWH) prophy-
laxis for venous thromboembolism (VTE) after lumbar decompression surgery.
Methods
Union Medical College Hospital from January 2004 to April 2011 were included in the present study. All
the patients received a half dose of LMWH 6 hours after surgery followed by a full dose LMWH once per

Patients at high or the highest risk of VTE who underwent lumbar spine surgery in Peking

day until discharge. We recorded incidences of deep venous thrombosis (DVT), pulmonary embolism (PE),
bleeding complications, and medication side effects.

Results
pital stat was 8.5X4.5 days. No symptomatic DVT, PE, or major bleeding events were observed. One pa-

Seventy—eight consecutive patients were eligible and enrolled in this study. The mean hos-

tient developed wound ecchymosis, another developed wound bleeding, four had mild hepatic aminotrans-
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ferase level elevation, and one developed a suspicious allergic reaction.

Conclusion LMWH may be applied as an effective and safe prophylaxis for VTE in high—risk pa-

tients undergoing lumbar decompression surgery.
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ENOUS thromboembolism (VTE) includes deep
venous thrombosis (DVT) and pulmonary em-
bolism (PE). Total knee arthroplasty, total hip
arthroplasty, and hip fracture surgery are all
associated with a high incidence of postoperative VTE,
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resulting in high mortality.!”?> There is a consensus on
standardised VTE prophylaxis for these operations.>*
However, few reports have been published discussing the
use of prophylactic anticoagulation following spine surgery.
Glotzbecker et al® surveyed 94 spine surgeons regarding
their use of prophylactic anticoagulation, and found sig-
nificant inconsistencies, with 63% of the surgeons replying
that they relied on personal experience to manage anti-
coagulation. Owing to the lack of published data and evi-
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dence, the American College of Chest Physicians (ACCP)
guidelines for DVT prevention (8th edition) do not provide
definitive guidelines for spine surgery patients, but suggest
the use of either pharmacological or mechanical prophy-
laxis for VTE in patients with other risk factors.® Pharma-
cological prophylaxis can be achieved with low dose un-
fractionated heparin (Grade 1B recommendation) or low
molecular weight heparin (LMWH) (Grade 1B recommen-
dation), which is strongly recommended by ACCP guide-
lines.

One reason for the uncertainty is that the incidence of
VTE after elective spine surgery without prophylactic an-
ticoagulation varies in different reports. Glotzbecker et al®
undertook an analysis of 25 articles and found a DVT range
of 0.3%-31% following spine surgery, with an overall in-
cidence of 2.1% (181/8618). Sansone et al’ reviewed 14
studies including 4383 patients, in whom the incidence of
DVT was 1.09% and the incidence of PE was 0.06% fol-
lowing elective spine surgery. In patients with pre-existing
VTE risk factors, the incidence of postoperative VTE is
greatly increased.® Some authors think the incidence is
also related to the type of spine surgery, with major spinal
reconstruction placing patients at greater risk.%*°

Although the incidence of VTE after elective spine
surgery varies and the debate regarding the need for
prophylactic anticoagulation is going on, many patients
with degenerative lumbar spine have concomitant car-
diovascular disease for which postoperative anticoagula-
tion treatment is required. It is therefore also necessary to
evaluate the safety of anticoagulation treatment in the
patients at high risk early after lumbar spine surgery.

Apart from insufficiency in published data, surgeons
have concerns regarding the safety of anticoagulation
treatment in the perioperative period, such as the risk of
increasing bleeding complications (e.g. subdural haema-
toma). How to prevent VTE with anticoagulation safely
following lumbar decompression surgery in normal clinical
practice? To answer this question, a prospective observa-
tional study was carried out to evaluate the safety of LMWH
administration for VTE prophylaxis following lumbar de-
compression surgery.

PATIENTS AND METHODS

Patients

The present study enrolled patients admitted to the Peking
Union Medical College Hospital from January 2004 to April
2011 for lumbar decompression surgery, who were classi-
fied as having high risk or the highest risk of VTE according
to the 6th edition of ACCP Venous Thromboembolism
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Prevention Guideline and Levels of Thromboembolism Risk
in Surgical Patients without Prophylaxis (Table 1).!' Pa-
tients with haemorrhagic disease or other contraindications
to LMWH were excluded.

The study protocol was approved by the Ethics Com-
mittee of Peking Union Medical College Hospital, and in-
formed consent was obtained from all the enrolled patients.

VTE prevention
Following posterior lumbar spinal decompression under
general anaesthesia, all patients received a half dose of
LMWH (2050 U) administered subcutaneously 6 hours after
surgery, followed by a full dose (4100 U) once per day until
discharge. Ambulation was encouraged for discharged pa-
tient as further VTE prophylaxis.

Wound drain was removed when 24-hour drainage
volume was less than 50 mL, and was scheduled 2 hours
prior to LMWH administration (Fig. 1).

Table 1. Levels of thromboembolism risk in surgical
patients without prophylaxis

Risk level Level analysis

Low risk Minor surgery in patients <40 years with no ad-
ditional risk factors

Moderate risk Minor surgery in patients with additional risk
factors; non-major surgery in patients aged 40-
60 years with no additional risk factors; major
surgery in patients <40 years with no additional

risk factors

High risk Non-major surgery in patients>60 years or with
additional risk factors; major surgery in patients
>40 years or with additional risk factors

Highest risk Major surgery in patients>40 years plus prior

VTE, cancer, or molecular hypercoagulable state;
hip or knee arthroplasty, hip fracture surgery;

major trauma; spinal cord injury

VTE: venous thromboembolism.

half dose LMWH full dose LMWH  full dose LMWH

6 hours n+1 days 22 hours

TN -§VA1

-
T 2 hours

drain removal
surgery

Figure 1. Timing of drain removal in lumbar decompression pa-
tients receiving low molecular weight heparin (LMWH)
treatment.

n: number of days of LMWH administration before
drain removal
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Efficacy of LMWH prophylaxis

We used the Wells’ score to evaluate postoperative DVT
and PE probability (Fig. 2).1**® Patients with a DVT score>2
or a PE score 24 underwent a D-dimer test. If the D-dimer
results were negative (<500 upg/L), DVT and PE were
temporarily excluded, and patients were closely observed.
If the D-dimer results were positive (2500 pg/L), lower-
limb venous compression ultrasonography (VCUS) was
performed in patients with suspected DVT, and computed
tomographic pulmonary angiography (CTPA) in patients
with suspected PE. Definitive diagnosis of DVT or PE was
made if these investigations showed positive results. In
patients with negative D-dimer results but with high clinical
suspicion of VTE, lower-limb VCUS or CTPA were also
performed as a precaution (Fig. 2).

Safety of LMWH prophylaxis

Standard postoperative wound observations, wound drain-
age volume, and drain removal time were carefully re-
corded. Patient symptoms were noted, and lower limb
sensation, muscle tone and strength were under regular
examination. Computed tomography or magnetic reso-
nance imaging was undertaken to rule out compression of
the spinal cord by haematoma or a dural haematoma if
there was a sudden deterioration in limb signs. Instances of
bleeding and observations of LMWH administration sites
including skin colour changes were recorded. Major
haemorrhage was defined as acute bleeding fulfilling at
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least one of the following conditions: decrease in haemo-
globin level by 20 g/L or more within 24 hours, transfusion
requirement of two units or more of red blood cells,
bleeding at a crucial site (including intracranial, spinal
canal, intraocular, pericardial, retroperitoneal), bleeding at
the surgical site requiring intervention, or intramuscular
haemorrhage causing compartment syndrome.** All other
types of bleeding were defined as minor.
Aminotransferase levels and signs of allergic reaction
were recorded. Thrombocytopenia was defined as a
postoperative platelet count <100x10°/L if the preopera-
tive count was >150x10%L, or a 50% reduction after
surgery if the preoperative count was <150x10°/L.®

RESULTS

General characteristics of the patients

Altogether 78 consecutive patients were eligible and en-
rolled, of which 10 cases had a diagnosis of lumbar
spondylolisthesis, 55 cases had lumbar spinal stenosis, and
13 cases had lumbar disc herniation. The mean age was
62.4%£10.6 years, with 29 males (37.2%) and 49 females
(62.8%). The average hospital stay was 24.9+20.4 days.
Lumbar decompression surgery was performed in 65 cases
(83.3%), and lumbar laminectomy and discectomy in 13
cases (16.7%). All the patients received the operation
under general anaesthesia, with the mean surgical time
being 174.2+62.8 minutes. The mean intraoperative blood

Clinical symptoms, physical
signs, and risk factors
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Figure 2. Diagnostic flowchart for DVT and PE following lumbar decompression surgery.

DVT: deep venous thrombosis; PE: pulmonary embolism; CTPA: computed tomographic pulmonary angiography.

*In cases with D-dimer less than 500 pg/L but high clinical suspicion of venous thromboembolism, further examination was still

performed.
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loss was 441+364.7 mL, with 30 cases (38.5%) requiring
intraoperative blood transfusion (autologous or allogeneic)
and five cases (6.4%) requiring postoperative blood trans-
fusion. Wound drainage tubes were placed in all except
three patients with lumbar disc herniation. The mean total
drainage volume was 319.5+218.5 mL, and the time of
drain removal was 108+36 hours after surgery on average.
The mean time to mobilisation after surgery was 5.5+1.9
days (Table 2).

Efficacy and safety analysis results
Postoperative VTE risk assessments categorised 72 cases
(92.3%) as having high risk and 6 (7.7%) as having the
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highest risk. One of the highest risk patients already had a
history of DVT prior to surgery. The average anticoagula-
tion time was 8.5+4.5 days.

In the 3 cases with a postoperative Wells’ DVT score =2,
D-dimer tests were performed, followed by lower-limb
VCUS in two cases. No thrombus formation was detected in
any of these three cases. In the 4 cases with a postop-
erative Wells’ PE score 24, D-dimer tests were conducted,
followed by CTPA in one case. PE was excluded in these 4
patients (Table 3). The patient with a DVT history was
taking warfarin prior to admission and was switched to
LMWH treatment upon hospitalisation; this patient did not
experience any VTE recurrence during hospital stay.

Table 2. Baseline, surgical, and postoperative characteristics of the enrolled cases

Characteristics Lumbar spondylolisthesis Lumbar spinal Lumbar disc Total
(n=10) stenosis (n=55) herniation (n=13) (n=78)
Basic information
Age (years) 64.6+10.7 63.7+10.1 55.3+10.2 62.4+10.6
Gender
Male 1(10%) 23(41.8%) 5(38.5%) 29(37.2%)
Female 9(90%) 32(58.2%) 8(61.5%) 49(62.8%)
Hospital stay (days) 23.2+5.5 27.2+23.6 16.7+£5.3 24.9+20.4
Surgical information
Surgical approach
Lumbar decompression 10(100%) 55(100%) 0(0%) 65(83.3%)
Lumbar discectomy 0(0%) 0(0%) 13(100%) 13(16.7%)
General anaesthesia 10(100%) 55(100%) 13(100%) 78(100%)
Surgery time (min) 168.0+ 38.4 188.9+ 64.1 117.0+ 34.0 174.2+ 62.8
Intraoperative bleeding (mL) 305.0+114.1 538.1+382.8 134.6+154.2 441.0+364.7
Intraoperative blood transfusion 1(10%) 28(50.9%) 1(7.7%) 30(38.5%)
Postoperative information
Postoperative blood transfusion 1(10%) 4(7.3%) 0(0%) 5(6.4%)
Postoperative drainage (mL) 329.1£83.0 356.6+225.9 106.1£142.5° 319.5+218.5
Time of drain removal (hours) 114.0+18.0 114.0+ 30.0 102.0+ 42.0 108.0+ 36.0
Time to mobilisation (days) 5.2+ 2.3 5.6+ 2.07 5.1+ 1.5 5.5+ 1.9

*Three cases with lumbar disc herniation did not have postoperative wound drains; #two cases with lumbar spinal stenosis complicated

by hemiplegia did not mobilise prior to discharge.

Table 3. VTE risk level and anticoagulation time, efficacy, and safety

Lumbar spondylolisthesis Lumbar spinal Lumbar disc Total
Assessment ) o
(n=10) stenosis (n=55) Herniation (n=13) (n=78)
VTE risk level
High 8(80%) 52 (94.5%) 12 (92.3%) 72 (92.3%)
Highest 2(20%) 3 (5.5%) 1(7.7%) 6 (7.7%)
Days of anticoagulation 7.5£3.6 9.1£5.0 6.8+1.8 8.5+4.5
Efficacy assessment
Symptomatic DVT 0(0%) 0(0%) 0(0%) 0(0%)
Symptomatic PE 0(0%) 0(0%) 0(0%) 0(0%)
Safety assessment
Major bleeding 0(0%) 0(0%) 0(0%) 0(0%)
Minor bleeding 0(0%) 2(3.6%) 0(0%) 2(2.6%)
Thrombocytopenia 0(0%) 0(0%) 0(0%) 0(0%)
Elevated aminotransferase 0(0%) 3(5.5%) 1(7.7%) 4(5.1%)
Suspicious allergic reaction 0(0%) 1(1.8%) 0(0%) 1(1.3%)
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No major haemorrhagic events were encountered in
this study. One case developed wound ecchymosis and
another had wound oozing. Four cases showed mild ele-
vation in aminotransferase level, but none had decreased
platelet count or severe heparin-induced thrombocyto-
penia. One patient developed a suspicious allergic reaction,
presenting with red skin rash over the abdomen and both
lower limbs without other positive physical signs such as
heart rate or blood pressure changes, which recovered with
medication (Table 3). LMWH was continued in all the cases.

DISCUSSION

The risk of VTE increases in patients after lumbar de-
compression surgery, especially in those with additional
risk factors.® Chemical prophylaxis in these patients was
considered appropriate. In spite of that, bleeding compli-
cations, especially subdural haematoma, was the major
concern of spine surgeons during chemoprophylaxis due to
the exposure of spinal dural mater during surgery.

Regarding complications after anticoagulation treat-
ment following spine surgery, Cheng et al'® reported that
the incidence of anticoagulation-induced haemorrhagic
complications was low, with a 0%-4.3% incidence of major
bleeding. Gerlach et al'” analysed 1949 post-spine-surgery
patients treated with LMWH, and found only 8 cases of
postoperative haematoma, with an incidence of 0.4%. In
the present study, there was no occurrence of major
haemorrhagic complications, and only one case of wound
bruising and another of wound oozing, suggesting that
administration of LMWH is quite safe. Previous reports
have indicated that adverse reactions of LMWH are low,%°
and no serious adverse reactions were observed in this
study. Four cases had elevated aminotransferase level and
one had a suspicious allergic reaction, but LMWH was not
discontinued in any of these cases. For the patient with a
suspicious allergic reaction, no further examinations were
taken since the red skin rash disappeared after topical drug
treatment. Care should be taken, however, to monitor
patients for adverse drug reactions, as indicated by various
LMWH pharmacology reports and articles.?%?!

This study included patients at high risk and the
highest risk of VTE, who received regular LMWH admini-
stration along with adjunct mechanical therapy measures.
The first dose of LMWH was administered 6 hours after
surgery. Postoperative administration protects against
interactions with anaesthetic drugs and against increased
intraoperative bleeding. This 6-hour postoperative timing
has been demonstrated to effectively prevent VTE following
major lower limb procedures without increasing bleeding
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risks.?> Drain removal was 2 hours prior to LMWH ad-
ministration, when blood levels were at their lowest, thus
reducing the risk of bleeding during the removal process.
The 2-hour interval before LMWH administration allowed
for clotting within the wound, thus decreasing internal
wound bleeding and preventing haematoma formation and
compression of the spinal cord.” None of the patients in
this study bled during the drain removal process.

DVT and PE diagnosis during anticoagulation treatment
were made strictly in accordance with Wells’ scoring sys-
tem and D-dimer test results, with suspicious cases un-
dergoing lower-limb VCUS or CTPA. The studies by Wells et
al'*3 demonstrated that the Wells’ analysis together with
D-dimer test could efficiently detect VTE, greatly reducing
the costs by decreasing the requirements for more ex-
pensive VCUS and CTPA.

Voth et al** compared the efficacy of LMWH versus
heparin for VTE prophylaxis in spine surgery. Postoperative
treatment time was 8.0 days with LMWH and 7.6 days with
heparin. There were only 2 cases (2/92) of symptomatic
DVT in the heparin group, and 1 case (1/87) in the LMWH
group, with no PE detected in either group. Otero-Fer-
nandez et al*® reported the application of LMWH prophy-
laxis for VTE in 231 spine surgery patients, observing no
cases of DVT or PE. The present study also indicates that
LMWH is effective for VTE prophylaxis; there were no cases
of DVT or PE among the 78 enrolled patients.

Apart from LMWH treatment, early ambulation was
encouraged for all patients to prevent VTE in this study.
The mean time of mobilization in this group of patients was
5.5+£1.9 days. However, two cases with lumbar spinal
stenosis complicated by hemiplegia did not mobilise prior
to discharge.

The present study has limitations. For instance, we did
not undertake routine test for VTE during the anticoagu-
lation period, which may have allowed asymptomatic VTE
to go undetected.®” In conclusion, the present study re-
sults show that LMWH could prevent VTE in patients at high
risk and the highest risk who underwent lumbar spine
surgery, with a low incidence of hemorrhagic complica-
tions.
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