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Abstract

Background—After traumatic spinal cord injury (SCI), there is increased risk of venous
thromboembolism (VTE), but chemoprophylaxis (PPX) may cause expansion of intraspinal
hematoma (ISH).

Methods—Single-center retrospective study of adult trauma patients from 2012-2015 with SCI.
Exclusion criteria: VTE diagnosis, death, or discharge within 48 hours. Patients were
dichotomized based on early (<48 hours) heparinoid and/or aspirin PPX. ISH expansion was
diagnosed intraoperatively or by follow-up radiology. We used multivariable Cox proportional
hazards to estimate the effect of PPX on risk of VTE and ISH expansion controlling for age, ISS,
complete SCI, and mechanism as static covariates and operative spine procedure as a time-varying
covariate.

Results—501 patients with SCI were dichotomized into early PPX (n=260, 52%) and no early
PPX (n=241, 48%). Early PPX patients were less likely blunt-injured (91% vs 97%) and had fewer
operative spine interventions (65% vs 80%), but age (median 43 vs 49 years), ISS (median 24 vs
21), admission ISH (47% vs 44%), and VTE (5% vs 9%) were similar.

Cox analysis found that early heparinoids was associated with reduced VTE (HR 0.37, 95% CI

0.16-0.84) and reduced pulmonary embolism (PE) (HR 0.20, 95% CI 0.06-0.69). The estimated
number needed to treat with heparinoids was 10 to prevent one VTE and 13 to prevent one PE at
30 days. Early aspirin was not associated with reduced VTE or PE. Seven patients (1%) had ISH
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expansion, of which 4 were on PPX at time of expansion. Using heparinoid and aspirin as time-
varying covariates, neither heparinoids (HR 1.90, 95% CI 0.32-11.41) nor aspirin (HR 3.67, 95%
Cl 0.64-20.88) was associated with ISH expansion.

Conclusion—Early heparinoid therapy was associated with decreased VTE and PE risk in SCI
patients without concomitant increase in ISH expansion.

Level of Evidence—Level IV (Therapeutic)

Keywords
spinal cord injury; spinal cord hematoma; venous thromboembolism; pulmonary embolism

Introduction

Venous thromboembolism (VTE), comprising of deep vein thrombosis (DVT) and
pulmonary embolism (PE), is a significant source of morbidity and mortality. In the United
States, the overall incidence of VTE is estimated at 0.1-0.2% of the population per year,
resulting in 300,000 PE-related deaths annually.! For those who survive their initial injury,
trauma patients are at increased risk of developing VTE. In 1961, Sevitt and Gallagher found
that 65% of deceased trauma patients had DVT and 16.5% had PE in an autopsy-based
study.? Geert et al in 1994 reported that 58% of trauma patients without VTE prophylaxis
developed DVT, the vast majority of which were asymptomatic at time of diagnosis.>
Currently, chemoprophylaxis with subcutaneous administration of heparinoids
(unfractionated heparin [UFH] and low molecular weight heparin [LMWH]) is
recommended for VTE prophylaxis after major trauma.* Aspirin may further decrease the
VTE risk in non-trauma®7 and trauma patients® when used in conjunction with heparinoids.
However, VTE continues to represent a substantial disease burden in trauma patients despite
initiation of chemoprophylaxis.®

Spinal cord injury (SCI) is independently associated with increased VTE risk among trauma
patients,10 and this group would a priori seem to benefit from early and aggressive VTE
prophylaxis. However, one important but unresolved issue in this setting is timing. Since
these medications are anticoagulants, there is a theoretical increased risk of intraspinal (ISH)
hematoma expansion (including epidural hematoma [EDH], subdural hematoma [SDH],
subarachnoid hemorrhage [SAH], and intrameduallary hemorrhage) upon their initiation.
Although the actual volume of bleeding which complicates VTE prophylaxis is likely
small,11 even relatively small amounts of hemorrhage can cause spinal cord compression
with catastrophic neurologic consequences. An expert opinion-based consensus statement
from the North American Spine Society recommends that LMWH may be used
postoperatively in patients at high risk for VTE (including multiple trauma), but should be
decided carefully and on a case-by-case basis.12 However, the specific time interval after
spine surgery to start LMWH was not defined. The objective of the present study was to
estimate the risks of VTE versus ISH expansion after initiation of early (<48 hours)
heparinoid and/or aspirin prophylaxis in trauma patients with SCI.
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Study Setting and Selection of Participants

Approval was obtained from the Institutional Review Board of the McGovern Medical
School, a part of the University of Texas Health Science Center at Houston. We queried our
trauma registry to perform a single-institution, retrospective study of consecutive adult (=16
years) highest-level (based on triage criteria) trauma patients admitted between January
2012 to April 2015 and included patients with SCI based on Abbreviated Injury Scale (AIS)
for analysis. We excluded patients with length of stay <48 hours, VTE diagnosed within the
first 48 hours, and patients transitioned to comfort care within the first 48 hours. The length
of follow-up was until discharge or 30 hospital days, whichever came first.

VTE prophylaxis

Definitions

Our institutional guideline is to initiate VTE chemoprophylaxis in patients with spine
fractures and SCI after the consulting spine surgeon has determined there is no emergent
need for spinal cord decompression or stabilization. For those requiring operative spine
intervention, chemoprophylaxis is held the night prior to surgery and for 24 hours post-
operatively. For all patients, LMWH is preferred, while UFH is typically used only in cases
of renal insufficiency. All patients are prescribed sequential compression devices (SCDs)
unless contraindicated by bilateral lower extremity fractures. Aspirin is prescribed for a
variety of indications including history of cardiovascular disease or pre-admission
medication, blunt cerebrovascular injury, and at the discretion of the rounding physician.

To account for stoppages and missed doses, we defined initiation of VTE prophylaxis as
continuous therapy for >24 hours, and the time of initiation was defined as the time of the
first such dose. Patients were dichotomized based on early (<48 hours) versus no early
initiation of heparinoids and/or aspirin for VTE prophylaxis. The timing and indication of
therapeutic anticoagulation (by continuous heparin infusion) was also recorded.

Imaging reports by the attending radiologist were reviewed for presence of ISH (EDH, SDH,
SAH, and intrameduallary hemorrhage). Almost all were magnetic resonance imaging
(MRI) reports; rarely, CT reports were reviewed because MRI was contraindicated.
Expansion of ISH was defined as 1) increased hematoma size on subsequent imaging, 2)
new hematoma on subsequent imaging, or 3) worsening clinical exam with operative
evacuation of ISH. Subsequent spine imaging was ordered in response to a change in
physical exam or after operative spine intervention at the discretion of the consulting spine
surgeon. If an emergent operation for spinal cord decompression was performed based on
the initial clinical exam and admission spine imaging, this was not counted as ISH
expansion.

DVT was defined as occurring in the popliteal vein or above and diagnosed by venous
duplex ultrasonography. Any pulmonary emboli detected on computed tomography
angiogram (CTA) including at the subsegmental level was defined as PE for this study. Of
note, no routine screening for DVT or PE was performed at our institution. Instead,
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diagnostic imaging was performed on patients exhibiting symptoms suggestive of VTE;
therefore, all DVT and PE reported in this study were symptomatic.

Statistical analysis

Stata 14.1 (Stata Corporation, College Station, TX) was used for all statistical calculations.
Continuous data are expressed as median with interquartile range. Non-parametric
comparisons of continuous data were performed by Wilcoxon rank-sum test. Comparisons
of categorical data were performed by Chi-squared test or Fisher’s exact test for categories
of <5. We used multivariable Cox regression (controlling for age, ISS, presence of complete
SCI, and mechanism as static covariates and operative spine intervention as a time-varying
covariate) to estimate the effect of early (<48 hours) heparinoids and early aspirin on the risk
of VTE and ISH expansion. We calculated the number needed to treat by the method
described by Altman and Andersen for static covariates after Cox regression.13 UFH and
LMWH were grouped into one category (“heparinoids”). Time of event was defined as the
time of radiological imaging diagnosing VTE or ISH expansion, or the time of initiation of
operation diagnosing ISH expansion. For the VTE analysis, patients were censored when
therapeutic anticoagulation was started for any condition other than VTE (e.g. stroke, acute
coronary syndrome, etc.) since these patients were no longer at risk for VTE. A two-tailed
significance level of a=0.05 was used for all statistical tests.

Results

Demographics
During the 40-month study period, there were 17,583 highest-level trauma admissions, of
which 566 (3.2%) had SCI. We excluded 65 patients for the following reasons: 37 patients
who died within 48 hours (16 dead on arrival, 7 by exsanguination, 11 by TBI, 1 by acute
coronary syndrome, 2 unknown), 5 patients who had care withdrawn within 48 hours, 19
patients who were discharged within 48 hours, and 4 patients with VTE diagnosed within 48
hours. The remaining 501 patients were dichotomized into early prophylaxis (PPX) (n=260,
52%) and no early PPX (n=241, 48%) groups based on initiation of prophylactic heparinoids
and/or aspirin within 48 hours after hospital presentation.

The early PPX group had decreased incidence of blunt mechanism, but there were no
differences in age, sex, injury severity, presence of bilateral lower extremity fractures,
obesity (body mass index =30), any rapid thromboelastography (r-TEG) parameter including
maximum amplitude (mA), SCI level, incidence of complete SCI, or presence of ISH on
admission imaging (47% vs 44%) (Table 1). Most patients had cervical injuries. Early PPX
patients were less likely to have undergone an operative spine intervention (65% vs 80%),
although the time to operation was not different.

Heparinoid and aspirin therapy

A greater number of patients in the early PPX group received heparinoids or aspirin at any
time during their hospitalization (Table 2). Early PPX patients were relatively more likely to
have received LMWH rather than UFH and relatively more likely to have received 325mg
per day of aspirin rather than 81mg compared to no early ppx patients. The time to
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heparinoid and aspirin therapy are summarized in Table 2. The indication for aspirin therapy
in 55 patients receiving early aspirin were blunt cerebrovascular injury (73%), pre-admission
medication (18%), other blunt arterial injury (5%), and acute coronary syndrome (4%).

Estimated effect of early heparinoids and aspirin on VTE risk

There was a trend toward decreased incidence of VTE in the early PPX group compared to
the no early PPX group (5% vs 9%, p=0.06) (Table 3). In both groups, symptomatic PE was
more common than symptomatic DVT. One PE was at the subsegmental level in a patient
with hypoxemic respiratory failure and tachycardia without an alternative explanation for
these symptoms. All other PEs were at the segmental level or above. One patient in the early
PPX group died of PE. The time to VTE diagnosis was not different. On multivariable Cox
analysis using age, ISS, and complete SCI as static covariates and operative spine
intervention as a time-varying covariate, early heparinoids (hazard ratio 0.37, 95%
confidence interval 0.16 — 0.84) but not early aspirin (HR 1.06, 95% CI 0.36 — 3.13) was
associated with reduced VTE risk. Using the same covariates, early heparinoids (HR 0.20,
95% CI 0.06 — 0.69) but not early aspirin (HR 2.63, 95% CI 0.83 — 8.33) was associated
with reduced PE risk. Visual inspection of the log-log plots (Supplement) as well as formal
testing of Schoenfeld residuals for both models above found no evidence that the
proportional hazards assumption was violated. The survival curves for the estimated impact
of early heparinoid therapy on VTE and PE risk are shown in Figure 1a and 1b respectively.
The estimated number needed to treat with early heparinoids is 10 patients to prevent one
VTE by 30 days and 13 patients to prevent one PE by 30 days. A Cox model could not be
successfully generated to estimate the effect of early heparinoids and early aspirin on DVT
risk, likely due to the small number of DVT cases (n=8).

Estimated effect of heparinoids and aspirin on ISH expansion risk

Seven patients had ISH expansion, giving an overall incidence of 1.4% in patients with
traumatic SCI (n=501) and 3.0% in patients with ISH on admission (n=230). At the time of
expansion diagnosis, two patients were on heparinoid therapy, two were on heparinoid and
aspirin therapy, and the remaining three were on neither (Table 4). In two patients,
asymptomatic ISH expansion was observed in follow-up imaging after an operative spine
procedure. In two patients, head and spine imaging were obtained due to a change in motor
exam, which was attributed to progression of brain injury rather than ISH expansion, and no
spine procedure was performed. In three patients, operative decompression of ISH was
performed due to a change in motor exam from potential ISH expansion. One patient who
underwent urgent decompression remained quadriplegic at discharge; his symptoms were
attributed to spinal cord edema rather than ISH. The remaining two patients underwent
emergent decompression; one had recovered fully by the time of discharge, while the other
suffered a devastating neurologic complication. The timing of ISH expansion relative to
initiation of heparinoid and aspirin therapy for all seven patients are summarized in Figure 2.
An additional 15 patients with ISH on admission underwent incidental hematoma evacuation
during a spine stabilization procedure; these patients were not counted as having ISH
expansion because the decision for operative intervention was made based on the admission
physical and MRI findings, and there were no changes in clinical exam or additional
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imaging performed prior to OR. Prior to OR, only one of these patients was on heparinoid
therapy, and none were on aspirin therapy.

On multivariable Cox analysis using age, ISS, and complete SCI as static covariates and
operative spine intervention, heparinoid therapy, and aspirin therapy as time-varying
covariates, neither heparinoids (HR 1.90, 95% CI 0.32-11.41) nor aspirin (HR 3.67, 95% CI
0.64-20.88) was significantly associated with ISH expansion. A sensitivity analysis was
performed for patients with ISH on admission (h=230): results were unchanged
(heparinoids, HR 1.53, 95% CI 0.15-15.80; aspirin, HR 5.06, 95% CI 0.42-61.32). Visual
inspection of the log-log plots (Supplement) as well as formal testing of Schoenfeld
residuals for both models above found no evidence that the proportional hazards assumption
was violated.

Discussion

Despite deliberate and escalating efforts to combat this disease, the incidence of VTE has
doubled over the last ten years.14 Major trauma augments all components of Virchow’s triad,
thereby significantly increasing the risk of VTE. Trauma patients have profoundly
upregulated procoagulant mechanisms such as thrombin generating potentiall®
(hypercoagulability); they often have limited mobility due to critical illness, fractures, or
pain (stasis); and endothelial injury (“endotheliopathy”16) occurs through a variety of
mechanisms including direct tissue injury, catecholamines, and hypoperfusion.1” SCI
increases this risk even further, possibly as a result of increased stasis due to paraplegia and
quadriplegia. However, a difficult treatment conundrum is the theoretical increased risk of
bleeding and ISH expansion upon initiating chemical VTE prophylaxis in patients with SCI.

Traumatic ISH is poorly described in the literature with a reported incidence of 0.5% to
7.5% from two case series.18 19 In our study, we detected traumatic ISH in 220 patients out
of 17,583 highest-level trauma activations during the 40-month time period, or an incidence
of 1.3%. However, since we restricted our inclusion criteria to patients with SCI, we may
have missed some patients who presented with ISH in the absence of SCI. To our
knowledge, the natural history of traumatic ISH including its risk for expansion has not been
described in the literature. Treatment guidelines are limited to expert opinion and anecdotal
reports with suggestion of surgical decompression for patients demonstrating severe
neurologic deficit or symptom progression, and conservative management suggested for
patients with no symptom progression or early neurologic recovery.29 Of the 220 patients
with ISH on admission in the present study, 7 patients (3.2%) had any ISH expansion as
described above, 15 patients (6.8%) had documented incidental evacuation of ISH at time of
surgery for spine stabilization, and no specific treatment was documented in the vast
majority (90%) who had ISH on admission. Only one patient arguably suffered a neurologic
complication as a direct result of ISH expansion, albeit a devastating one.

Our objective was to estimate the effect of chemical VTE prophylaxis on risk of developing
VTE versus ISH expansion in patients with SCI. We found that early (<48 hours) initiation
of heparinoid prophylaxis was associated with decreased risk of VTE and PE in SCI
patients, with a clinically-significant estimated number needed to treat of 10 for VTE and 13
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for PE. This is largely consistent with a recent study by Tracy et al who found that earlier
initiation of prophylactic LMWH was associated with decreased risk of VTE in patients with
TBI and SCI.21 We did not find evidence that aspirin was associated with any independent
benefit, likely because of the relatively small number of patients who received early aspirin
(n=52, 10%), and our previous study estimated that the treatment effect for aspirin was a
number needed to treat of 55 to prevent one VTE at 60 days when used in conjunction with
standard (heparinoid-based) prophylaxis in trauma patients. We did not find any convincing
evidence that early heparinoids or early aspirin therapy was associated with ISH expansion.

Nevertheless, given the magnitude of potential harm associated with ISH expansion, we
advise caution when interpreting these results. One important caveat is that patients without
early PPX had a higher incidence of operative spine interventions, and the timing of
perioperative VTE prophylaxis with regard to spine surgeries continues to be
controversial.12 In the orthopedic literature, dosing of VTE prophylaxis close to the time of
surgery was associated with increased post-operative bleeding. A systematic review of 1,926
patients undergoing total hip replacement found that chemical VTE prophylaxis given up to
2 hours before or <4 hours after surgery resulted in increased bleeding risk (5—-7%)
compared to at least 12 hours before or =12 hours after surgery (1-3%) without a difference
in DVT risk diagnosed by routine screening.22 However, such a study has not been
performed in the spine surgery population. Finally, consideration of patient values and
preferences in addition to scientific evidence was introduced in the American College of
Chest Physicians VTE guidelines in 2004.23 Although we agree that patients should be
aware of the magnitude of harm resulting from ISH expansion, the lack of scientific
evidence regarding the baseline rate of ISH expansion and the effect of VTE prophylaxis on
this risk was one of the primary motivators for this study.

Our study has several limitations. First, as a retrospective study, it is subject to the biases and
limitations inherent in such a design. Specifically, the differing rates of operative spine
intervention was a form of indication bias, but we attempted to mitigate this by including
operative spine intervention as a time-dependent covariate in our analyses. However, further
studies are needed to define minimum safe time windows in which to use chemical VTE
prophylaxis for patients undergoing spine surgery. Second, although we found no association
between early VTE prophylaxis and risk of ISH expansion, our study was likely
underpowered to detect a difference given the small number of cases. Since follow-up
imaging was not routinely performed, the true incidence of ISH expansion is likely
underestimated, such as those with asymptomatic ISH expansion distal to a complete SCI.
Additionally, we used imaging reports from the attending radiologist without independent
adjudication of ISH findings. Nevertheless, we present evidence that the risk of ISH
expansion is small compared to the magnitude of VTE risk reduction with early heparinoid
prophylaxis. Third, we combined patients with UFH and LMWH into one group for
analysis. Although studies in the past have suggested that LMWH was inferior to UFH as
prophylaxis,24 the UFH dosing used in previous studies was less than that of current
recommendations and was likely inadequate. A more recent study reported that UFH every 8
hours was potentially non-inferior compared to enoxaparin every 12 hours in 436
randomized trauma patients.2> When we analyzed LMWH and UFH separately, there was no
longer a significant association between early prophylaxis and decreased VTE risk, likely
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due to lack of power. Fourth, no patients were followed up after hospital discharge, and the
risk of VTE in SCI patients may continue to be elevated months after injury.2® Finally, we
did not account for held or missed doses of heparinoids or aspirin after patients met the
criteria for chemoprophylaxis initiation (>24 hours of continuous therapy). Since we
dichotomized patients into groups based on initiation of prophylaxis within 48 hours, missed
doses may have had an effect on the primary analysis in early prophylaxis patients who had
a pause in their therapy. However, this would have increased the risk of VTE in the early
prophylaxis group and decreased the likelihood of detecting a difference between groups in
terms of VVTE risk. These limitations were balanced by the primary strengths of this study,
which were our time-to-event analyses and transparency in reporting the results of
diagnostic tests after all Cox regression models. Additionally, to our knowledge we are the
first in the literature to report the incidence of ISH expansion after trauma.

In conclusion, we found that the risk of ISH expansion was 1.4% in patients with traumatic
SCl and 3.2% in patients with admission ISH. Early heparinoid, but not aspirin, prophylaxis
was associated with reduced symptomatic VTE and PE risk without a concomitant increase
in risk of ISH expansion. This supports early heparinoid prophylaxis for SCI patients not
undergoing spine surgery within the first 48 hours. However, further studies to determine the
minimum safe time window for heparinoid prophylaxis in SCI patients undergoing spine
surgery are needed.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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----- No early heparinoids
Early heparinoids

Days after admission

Figurel.

Days after admission

30

aand b. Estimated effect of early heparinoid prophylaxis on risk of VTE and PE. Early (<48
hours) heparinoid prophylaxis was associated with reduced risk of VTE with estimated
number needed to treat of 10 to prevent one VTE at 30 days (a). Early heparinoid
prophylaxis was associated with reduced risk of PE with estimated number needed to treat
of 13 to prevent one PE at 30 days (b).
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Figure2.
Timing of VTE chemoprophylaxis and ISH expansion in seven patients. The circumstances

of intraspinal hematoma expansion including diagnosis, treatment, and clinical outcome are
summarized in Table 4. LWMH, low molecular weight heparin; ASA, aspirin; ISH,
intraspinal hematoma; PE, pulmonary embolism.
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Table 1
Demographics
Variable Early PPX No Early PPX p
(=260, 52%) (n=241, 48%)
Age (years) | 43 (28, 61) | 49 (30, 62) | 0.08
Male (n, %) | 195 (75%) | 169 (r0%) | 028
Blunt (n, %) | 237 (91%) | 232 (97%) | <0.01
AIS head >3 (n, %) | 174 (67%) | 171 (71%) | 0.27
AIS chest 23 (n, %) | 136 (52%) | 102 (42%) | 0.03
AIS abd 23 (n, %) | 46 (18%) | 60 (25%) | <0.05
AIS extremity =3 (n, %) | 36 (14%) | 27 (11%) | 0.38
Bilateral lower extremity fractures | 8 (3%) | 3 (1%) | 0.23
1SS | 24 (17, 30) | 21 (16, 30) | 0.16
Obese (BMI 230) (n, %) | 73 (28%) | 73 (30%) | 059
Hemoglobin (g/dL) | 12.9 (11.6, 14.7) | 13.3 (117, 14.3) | 0.73
Base excess (MEq/L) | -4 (-6, -1) | -3(-6,0) | 0.21
Platelet count (x10%/L) | 201 (161, 256) | 204 (162, 249) | 0.96
ITEG ACT (sec) | 113 (105, 121) | 113 (105, 121) | 0.60
rTEG K-time (min) | 140218 |140118 | oss
ITEG alpha angle (deg) | 73 (69, 76) | 73 (69, 77) | 0.50
rTEG max amplitude (mm) | 63 (58, 68) | 64 (59, 68) | 0.26
rTEG LY30 (%) | 0.9 (0.2, 2.4) | 1.1(0.2, 2.6) | 0.69
Spine cord injury level (n, %) 0.19
Cervical spine 166 (63%) 157 (66%)
Thoracic spine 70 (27%) 51 (21%)
Lumbar spine 25 (10%) 32 (13%)
Complete injury (n, %) | 69 (27%) | 60 (25%) | 0.67
ISH on admission (n, %) | 123 (47%) | 107 (44%) | 0.51
Epidural hematoma | 113 (92%) | 96 (90%) | 0.94
Subdural hematoma | 5 (4%) | 6 (5%) |

J Trauma Acute Care Surg. Author manuscript; available in PMC 2018 December 01.

Page 13



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Chang et al.

Time to operation (days)

Variable Early PPX No Early PPX p
(n=260, 52%) (n=241, 48%)
other* | 5 (4%) | 5 (5%) |
Operative spine intervention | 169 (65%) | 193 (80%) | <0.001

mew&w|1mmmzm|aw

*
including subarachnoid and intraparenchymal hemorrhage

AIS, abbreviated injury scale; 1SS, injury severity score; rTEG: rapid thromboelastography; ACT, activated clotting time; LY30, lysis at 30 minutes;

ISH, intraspinal hematoma
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Table 2
Heparinoid and aspirin usage
Variable Early PPX No Early PPX P
(n=260,52%) | (n=241,48%)

Any heparinoid * (n, %) 254 (97%) 205 (85%) <0.001
LMWH (n, %)7 198 (78%) 136 (66%) <0.01
UFH (n, %)T 56 (22%) 69 (34%)

Time to heparinoid (days) 1.12 (0.58, 1.65) | 2.94 (2.42,3.83) | <0.001

Any aspirin *(n, %) 81 (31%) 59 (24%) 0.02
Max dose 81mg (n, %)7 | 17 (21%) 27 (47%) 0.001
Max dose 325mg (n, %)7 [ 65 (79%) 31 (53%)

Time to aspirin (days) 1.56 (0.67, 2.67) | 4.82(3.30,9.56) | <0.001

*
during hospital stay

fproportion with LMWH versus UFH among patients receiving heparinoids

fproportion with 81mg versus 325mg aspirin among patients receiving aspirin

LMWH, low molecular weight heparin; UFH, unfractionated heparin.
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Table 3

Outcomes

Variable Early PPX No Early PPX P
(n=260, 52%) (n=241, 48%)

Venous thromboembolism (n, %) 12 (5%) 21 (9%) 0.06
Deep vein thrombosis (n, %) 2 (1%) 6 (3%) 0.16
Pulmonary embolism (n, %) 10 (4%) 15 (6%) 0.21
Time to venous thromboembolism (days) | 7.26 (5.19, 11.41) | 8.81 (4.70, 11.32) | 0.63
Length of stay 10 (6, 19) 11 (6, 20) 0.14
Ventilator Days 0(,7) 0(0,9) 0.27
Death (n, %) 9 (3%) 11 (5%) 0.52
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Table 4

Characteristics of patients with expansion of intraspinal hematoma

Page 17

detected increased C3-C7 EDH with cord
compression.

Patient Heparinoids Method of expansion diagnosis Clinical outcome
or aspirin
received
prior to
expansion?
Patient 1 | Heparinoids and aspirin | Change in motor exam led to repeat MRI, which EDH was not cord-compressing and no
detected increased EDH extending C2-T2. intervention performed. Change in motor exam
was attributed to progression of brain injury.
Patient 2 | Heparinoids only Increased EDH at C4-C5 on MRI after operative | Asymptomatic and no intervention performed.
spine stabilization.
Patient 3 | Neither Increased SDH at C1-C3 on MRI after operative Asymptomatic and no intervention performed.
spine procedure.
Patient 4 | Neither Repeat spine CT “to reevaluate unstable spine Patient underwent urgent spine stabilization and
fracture and known EDH at C2-C3 detected new | evacuation of EDH at C2-C3 (no specific
EDH at C6-C7. treatment of C6-C7 EDH). She remained
quadriplegic at discharge.
Patient 5 | Heparinoids only Change in motor exam led to repeat MRI, which Patient underwent urgent EDH evacuation and
detected increased EDH extending from C2 to spinal fixation at C2 level. He remained
T10. quadriplegic at discharge, which was attributed to
cord edema.
Patient 6 | Neither Change in motor exam prompted intraoperative Moving all extremities at discharge.
evacuation of C2-C6 EDH seen on admission
imaging.
Patient 7 | Heparinoids and aspirin | Change in motor exam led to repeat MRI, which Patient underwent emergent operative EDH

evacuation, but was quadriplegic at discharge
(prior to EDH expansion, he was moving three of
four extremities).

*
MRI contraindicated due to intracranial pressure monitor.

EDH, epidural hematoma; SDH, subdural hematoma.
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