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ABSTRACT
Background: The benefit of chemoprophylaxis (CPX) agents in preventing venous thromboembolism must be weighed 

against potential risks. Current literature regarding the efficacy of CPX after laminectomies with or without fusion is limited, 
with no clear consensus to inform guidelines.

Objective: This study evaluated the association between CPX and surgical complications after lumbar laminectomy with 
and without fusion.

Study Design: Retrospective study of patients at a single large academic institution.
Methods: The medical records of patients who underwent lumbar laminectomies with or without lumbar fusion from 

2018 to 2020 were reviewed for demographics, surgical characteristics, CPX agents, postoperative complications, epidural 
hematomas, and wound drainage. Patients receiving CPX (n = 316) were compared with patients not receiving CPX (n = 316) 
via t test following propensity score matching, and patients on CPX were further stratified by fusion status.

Results: The CPX group had higher body mass index and American Society of Anesthesiologists grades. Rates of venous 
thromboembolism, epidural hematomas, infections, postoperative incision and drainage, transfusions, wound dehiscence, and 
reoperation were not associated with CPX. Moist dressings were more frequent, and average days of drain duration were longer 
with CPX. Overall postoperative complication rate and length of stay (LOS) were greater with CPX. The fusion subgroup 
had a lower Charlson Comorbidity Index, had a lower American Society of Anesthesiologists grade, was younger, had more 
women, and underwent more minimally invasive laminectomies. While estimated blood loss, operative times, and LOS were 
significantly greater in the fusion group, there was no difference in rate of intraoperative and postoperative complications.

Conclusion: CPX after lumbar laminectomies with or without fusion was not associated with increased rates of epidural 
hematomas, wound complications, or reoperation. Patients receiving CPX had more postoperative cardiac complications, but 
it is possible that surgeons were more likely to prescribe CPX for higher- risk patients. They also had higher rates of ileus and 
moist dressings, greater LOS, and longer length of drain duration. Patients who underwent lumbar laminectomy with fusion 
on CPX tended to be lower risk yet incurred greater blood loss, operative times, LOS, cardiac complications, and hematomas/
seromas than patients not undergoing fusion.

Clinical Relevance: This retrospective study compared surgical complications of lumbar laminectomies in patients who 
received chemoprophylaxis vs patients who did not. Chemoprophylaxis was not associated with increased rates of epidural 
hematomas, wound complications, or reoperation, but it was associated with higher rates of postoperative cardiac complications 
and ileus.

Level of Evidence: 3.

Lumbar Spine

Keywords: Venous thromboembolism, chemoprophylaxis, lumbar laminectomy, surgical complications, fusion, epidural 
hematoma, wound dehiscence, length of stay, infection, blood loss, cardiac complications, ileus

KEY POINTS

 z Chemoprophylaxis (CPX) in lumbar laminectomy 
patients was not associated with increased rates of 
epidural hematomas, venous thromboembolism, 

wound complications, infection, reoperation at 30 
or 90 days, or transfusion.

 z CPX was associated with higher rates of 
postoperative cardiac complications and ileus, as 
well as moist wounds or dressings.
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 z Among those receiving CPX, patients who 
underwent lumbar laminectomy with fusion 
tended to be lower risk yet incurred greater blood 
loss, operative times, length of stay, cardiac 
complications, and hematomas/seromas than 
patients not undergoing fusion.

INTRODUCTION

Venous thromboembolisms (VTEs) are the leading 
cause of potentially preventable deaths in hospitalized 
patients and account for 100,000 patient deaths per year 
in the United States.1–3 Given the mortality associated 
with VTEs, many fields, including trauma, plastics, and 
orthopedic surgery, have extensively explored this post-
surgical complication.4–8 However, within the subspe-
cialty of orthopedic spine surgery, research is limited, 
and the incidence of VTE is poorly defined, with liter-
ature reporting numbers ranging from 0.3% to 31%.9,10 
This paucity of evidence is even more evident when 
focusing on specific spinal procedures, such as lumbar 
laminectomies and fusions.

While the use of chemoprophylaxis (CPX) in pre-
venting VTE has been widely substantiated and poses 
an effective solution to this postoperative complication, 
many surgeons express concern regarding the use of 
CPX due to the possible complications that may arise.11 
Specifically, available literature emphasizes the need to 
carefully weigh the potential benefit of CPX in spine 
surgery against the potential risk of bleeding compli-
cations. Epidural hematoma can lead to neurological 
deficits, wound drainage, and infection.10 No consensus 
exists in current literature regarding conditions in which 
CPX benefits may outweigh associated risks, meriting 
further investigation.12–14

This lack of consensus is also reflected at the level 
of current guidelines available to practicing spine sur-
geons. In 2009, the North American Spine Society 
concluded that there were not enough data available to 
properly analyze the risks and benefits associated with 
CPX use in patients undergoing spine surgery.14 Simi-
larly, in 2018, the Congress of Neurological Surgeons 
sought to assess the use of VTE prophylaxis in the 
treatment of thromboembolic events in relation to tho-
racic and lumbar spine fractures. Their study also con-
cluded that there was insufficient evidence to provide 
recommendations regarding a specific superior VTE 
prophylaxis regimen with fewer complications.13 The 
American College of Chest Physicians also acknowl-
edges insufficient data regarding CPX following spine 
surgery, highlighting recent brain or spine injury as a 

risk factor for bleeding and a contraindication to the 
use of thrombolytic therapy.3,15–19 Notably, the Ameri-
can Academy of Orthopedic Surgeons does not provide 
specific guidelines on thrombolytic therapy regarding 
spine surgery but does provide recommendations in ref-
erence to elective hip and knee arthroplasty.20

Given the paucity of current literature and guidelines 
regarding the risks and benefits of CPX use following 
spine surgery, surgeons are forced to recommend therapy 
without applicable evidence to guide their decision. As 
a result, current practice varies widely and is largely 
based on surgeons’ preferences.21,22 With the ultimate 
goal of informing a more evidence- based approach, the 
current study investigates the postoperative complica-
tions of CPX usage in specific spine surgeries, including 
laminectomies with and without fusion. We hypothe-
sized that lumbar laminectomy patients receiving CPX 
would incur greater rates of transfusions, hematomas, 
and infections but lower rates of VTE.

METHODS

This study was a retrospective review of patients who 
underwent lumbar laminectomy indicated for central 
stenosis with or without fusion between 2018 and 2020 
from a single academic medical center. Institutional 
Review Board (NYU Langone Health) approval was 
obtained at the study site prior to study initiation. Revi-
sion cases were excluded. The determination of CPX 
was not standardized and instead deferred to the sur-
geon’s discretion. CPX of patients who were already 
on CPX prior to surgery was either stopped or bridged 
prior to surgery based on cardiology recommendations.

A medical record review was performed for demo-
graphics, surgical characteristics, CPX agents and 
dosages, intraoperative complications, postoperative 
complications, and surgical wound characteristics, 
including wound drainage and dehiscence. Patients with 
VTEs, transfusions, hematomas or seromas (superficial, 
deep, and/or epidural), infections (deep and/or superfi-
cial), and incision and drainage (I&D) procedures were 
identified using Current Procedural Terminology and 
International Classification of Diseases codes and veri-
fied with medical record review.

Statistical Analysis

Statistical analyses were performed using vali-
dated statistical software (SPSS, version 27.0.1, IBM, 
Armonk, NY, USA).

Patients in the CPX group were defined as patients 
receiving inpatient CPX starting on postoperative day 
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(POD) 0 or greater. Patients in the no CPX group did not 
receive inpatient CPX postoperatively. Propensity score 
matching controlled for operative time and cranial cer-
vical instability (CCI). Statistical analyses with t tests 
were performed for variables including demographics, 
surgical characteristics, infections, hematomas, transfu-
sions, wound drainage, and other postoperative compli-
cations in relation to CPX usage. Significance was set 
at an alpha of 0.05 a priori.

RESULTS

Demographics and Surgical Characteristics

An initial query from a single academic medical 
center identified 890 patients who underwent lumbar 
laminectomy with or without fusion between 2018 and 
2020. Propensity score matching was subsequently 
conducted to control for operating time and CCI, iso-
lating a total of 632 patients (n = 316 CPX and n = 
316 no CPX). The resulting study and control cohorts 
showed no significant differences in demographics with 
regard to CCI, age, gender, race, and payor type, as 
shown in Table 1. Mean body mass index (BMI) was 
notably higher in the CPX cohort compared with the no 
CPX cohort (29.72 ± 6.69 vs 28.55 ± 7.79; P = 0.042), 
as were mean American Society of Anesthesiologists 
(ASA) grades (29.72 ± 6.69 vs 28.55 ± 7.79; P = 0.042). 
Additionally, both cohorts showed no differences in 
surgical characteristics, which included rates of fusion, 

levels fused, laminectomy levels, minimally invasive 
vs open surgery, estimated blood loss, operation time, 
intraoperative complications, and transfusions. The 
majority of the CPX cohort was treated with enoxaparin 
(66.0%), followed by aspirin (29.7%), heparin (3.3%), 
and apixaban (1.0%). Postoperative day of initiation of 
CPX ranged from 83.6% on POD 1; 6.2% on POD 0; 
5.3% on POD 2; 2.4% on POD 3; 1.0% on POD 4; 0.5% 
on POD 5; to 0.5% on POD 9.

Rates of Epidural Hematoma and Wound  
Complications

No significant differences were observed between 
CPX and no CPX groups in rates of overall hemato-
mas/seromas (1.3% vs 1.3 %; P = 1.000), superficial 
hematomas/seromas (0.3% vs 0.3 %; P = 1.000), deep 
hematomas/seromas (0.9% vs 0.6 %; P = 0.653), or 
canal/epidural hematomas/seromas (0.0% vs 0.3 %; P 
= 0.317), as shown in Table 2. POD of all hematomas/
seromas development also showed no significant differ-
ences between CPX and no CPX groups (37.67 ± 47.48 
vs 35.50 ± 33.56; P = 0.946).

Rates of postoperative I&D were not correlated to 
CPX (0.6% vs 0.6 %; P = 1.000), as shown in Table 3. 
POD of I&D also showed no significant differences 
between the CPX and no CPX groups (13.00 ± 11.31 
days vs 13.00 ± 11.31 days; P = 0.563). Moist wounds or 
dressings were more frequent in the CPX group (39.6% 

Table 1. Demographics and surgical characteristics of patients who received chemoprophylaxis vs patients who did not.

Characteristics

Inpatient Chemoprophylaxis

No (n = 316) Yes (n = 316) P

Patient Demographics
  BMI 28.55 ± 7.79 29.72 ± 6.69 0.042
  CCI 4.25 ± 2.50 4.15 ± 2.37 0.567
  Age, y 65.31 ± 11.78 66.44 ± 12.31 0.239
  ASA grade 2.39 ± 0.57 2.57 ± 0.58 <0.001
  Gender (% woman) 152 (48.1%) 133 (42.1%) 0.129
  Race 0.863
   White 203 (64.2%) 206 (65.2%)
   African American 36 (11.4%) 30 (9.5%)
   Asian 24 (7.6%) 27 (8.5%)
   Other 53 (16.8%) 53 (16.8%)
  Payor type (% private) 209 (66.1% ) 197 (62.3%) 0.113
Surgical Characteristics
  Fusion 213 (67.4%) 209 (66.1%) 0.736
  Levels fused 0.97 ± 0.85 1.11 ± 1.01 0.056
  Laminectomy upper vertebra 22.28 ± 1.02 22.25 ± 0.997 0.723
  Laminectomy lower vertebra 23.93 ± 2.070 24.14 ± 1.58 0.447
  MIS vs open (% open) 25 (7.9%) 14 (4.4%) 0.069
  EBL, mL 237.22 ± 274.03 281.50 ± 310.92 0.058
  Operative time, min 209.87 ± 86.32 213.37 ± 88.24 0.614
  Intraoperative complications 14 (4.4%) 25 (7.9%) 0.069

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; CCI, cranial cervical instability; EBL, estimated blood loss; MIS, minimally invasive 
surgery.
Note: Data presented as mean ± SD or n (%). Bolded values are statistically significant (P < 0.05).
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vs 25.3%; P < 0.001), whereas no differences were seen 
in wound dehiscence or earliest date of wound dehis-
cence observed between the 2 groups. Average number 
of days of drain duration were significantly higher in 
the CPX group compared with the no CPX group (4.60 
± 1.95 vs 3.77 ± 2.74; P < 0.001), whereas average 
daily drainage was not significantly different (157.64 ± 
104.13 vs 146.96 ± 96.35; P = 0.238).

Rates of VTE, Infection, and Transfusions

Overall VTE rates were not significantly different 
between the CPX and no CPX groups (0.9% vs 2.5%; 
P = 0.128), as shown in Table 4. POD of VTE initial 
diagnosis was also not significantly different between 
groups (18.33 ± 15.37 vs 8.88 ± 7.51; P = 0.469). All 
VTEs resolved after treatment, with an average treat-
ment duration of 55 days. Common treatment med-
ications were rivaroxaban (64%), heparin (36%), and 
apixaban (36%). Rates of overall infection, superficial 
surgical site infection, and deep surgical site infection 
showed no relationship to CPX use (P > 0.05). Addi-
tionally, rates of intraoperative and postoperative trans-
fusions were not associated with CPX (P > 0.05).

Rates of Postoperative Complications

The overall postoperative complication rate was 
greater in the CPX group compared with the no CPX 
group (22.2% vs 11.7%; P < 0.001), as shown in 
Table 5. This was attributable to significantly greater 
rates of postoperative cardiac complications (7% vs 
1.9%; P = 0.002) and ileus (4.1% vs 0.9%; P = 0.011) 
in the CPX group. Length of stay (LOS) was greater in 
the CPX group when compared with the no CPX group 
(4.07 ± 2.66 vs 2.97 ± 2.73 days; P < 0.001). Rates of 
reoperation at 30 and 90 days were not significantly dif-
ferent between the 2 cohorts.

Fusion vs No Fusion

We evaluated the CPX patients for differences 
between laminectomy only and laminectomy with 
fusion, as shown in Table 6. Of the 316 CPX patients, 
209 underwent lumbar laminectomy with fusion, while 
107 underwent lumbar laminectomy without fusion. No 
significant differences in BMI or race existed between 
the groups. Notably, the fusion group had a lower Charl-
son Comorbidity Index (3.82 ± 2.28 vs 4.79 ± 2.41; P 
= 0.001) and ASA grade (2.46 ± 0.546 vs 2.77 ± 0.592; 

Table 2. Hematoma/seroma development, I&D, and wound dehiscence in patients who received vs did not receive chemoprophylaxis.

Hematomas/Seromas, I&D, and Wound Dehiscence

Inpatient Chemoprophylaxis

No (n = 316) Yes (n = 316) P

All hematomas/seroma 4 (1.3%) 4 (1.3%) >0.99
  Superficial seromas/hematomas 1 (0.3%) 1 (0.3%) >0.99
  Deep seromas/hematomas 2 (0.6%) 3 (0.9%) 0.653
  Canal/epidural hematomas 1 (0.3%) 0 (0.0%) 0.317
All hematomas/seromas diagnosis date (POD) 35.50 ± 33.56 37.67 ± 47.48 0.946
I&D procedure 2 (0.6%) 2 (0.6%) >0.99
Date of I&D (POD) 37.00 ± 48.08 13.00 ± 11.31 0.563
Wound dehiscence 0 (0.0%) 0 (0.0%) -
Moist wound or dressing 80 (25.3%) 125 (39.6%) <0.001
Avg drain duration, d 3.77 ± 2.74 4.60 ± 1.953 <0.001
Avg daily drainage, mL 146.96 ± 96.35 157.64 ± 104.13 0.238

Abbreviations: I&D, incision and drainage; POD, postoperative day.
Note: Data presented as mean ± SD or n (%). Bolded values are statistically significant (P < 0.05).

Table 3. Rates of VTE, infection, and transfusions in patients who received vs 
did not receive chemoprophylaxis.

Rates of VTE, Infection, and 
Transfusions

Inpatient Chemoprophylaxis

No (n = 316) Yes (n = 316) P

Postoperative transfusion 5 (1.6%) 12 (3.8%) 0.085
Intraoperative transfusion 6 (1.9%) 8 (2.5%) 0.589
VTE (%) 3 (0.9%) 8 (2.5%) 0.128
POD of first VTE diagnosis 18.33 ± 15.37 8.88 ± 7.51 0.469
All infectionsa 6 (1.9%) 9 (2.8%) 0.433
  Superficial SSI 1 (0.3%) 3 (0.9%) 0.316
  Deep SSI 6 (1.9%) 8 (2.5%) 0.589

Abbreviations: POD, postoperative day; SSI, surgical site infection; VTE, venous 
thromboembolism.
Note: Data presented as mean ± SD or n (%).
aSome patients had both superficial and deep SSIs.

Table 4. Rates of postoperative complications in patients who received vs 
did not receive chemoprophylaxis.

Postoperative Complications

Inpatient Chemoprophylaxis

No (n = 316) Yes (n = 316) P

Overall rates 37 (11.7%) 70 (22.2%) <0.001
Cardiac 6 (1.9%) 22 (7.0%) 0.002
Neurologic 9 (2.8%) 15 (4.7%) 0.212
Pulmonary 3 (0.9%) 6 (1.9%) 0.314
Airway edema 1 (0.3%) 0 (0.0%) 0.317
Ileus 3 (0.9%) 13 (4.1%) 0.011
Urinary 9 (2.8%) 13 (4.1%) 0.385
Death 0 (0.0%) 0 (0.0%) -
Mechanical 0 (0.0%) 0 (0.0%) -

Note: Data presented as mean ± SD or n (%). Bolded values are statistically 
significant (P < 0.05).
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P = 0.001) than the no fusion group. The fusion group 
was younger (64.74 ± 11.39 vs 69.76 ± 13.37 years old; 
P = 0.001) and had more women (50.0% vs 26.0%; P 
= 0.001). The fusion group underwent more upper ver-
tebra (22.49 ± 0.931 vs 21.78 ± 0.955; P = 0.001) as 
well as minimally invasive (6.2% vs 0.9%; P = 0.006) 
laminectomies.

While estimated blood loss (341.84 ± 340.332 vs 
163.64 ± 196.983 mL; P = 0.001), operative times 
(242.86 ± 83.573 vs 155.78 ± 66.097 minutes; P = 
0.001), and LOS (4.37 ± 2.42 vs 3.50 ± 3.01 days; P 
= 0.011) were significantly greater in the fusion group, 
there was no difference in the rate of intraoperative and 
postoperative complications (including VTE and infec-
tion) or transfusions. However, there were significantly 
more cardiac postoperative complications (9.1% vs 
2.8%; P = 0.015) as well as hematomas/seromas (1.9% 
vs 0.0%; P = 0.045) in the fusion group. The average 
drain duration was significantly longer in the fusion 
group (4.88 ± 1.782 vs 4.01 ± 2.170 days; P < 0.001), 
and the average daily drainage was greater (179.89 ± 
111.971 vs 110.31 ± 63.318 mL; P < 0.001). There 
was no difference in the postoperative days of CPX ini-
tiation. In the fusion group, 66% of patients were on 
enoxaparin, 29.7% aspirin, 3.3% heparin, and 1% apix-
aban. In the no- fusion group, 47.7% of patients were on 

enoxaparin, 47.7% aspirin, 1.9% heparin, 0.9% rivarox-
aban, and 0.9% warfarin.

DISCUSSION

Investigation of the potential risks associated with 
CPX agents is of critical importance given the current 
lack of consensus on VTE prevention guidelines in 
spine surgery. This study evaluated the association 
between CPX and rates of hematomas and wound com-
plications in lumbar laminectomy patients with and 
without fusions. Our study found that CPX usage is not 
associated with rates of wound complications, VTE, or 
transfusion. CPX usage was associated with a higher 
rate of postoperative cardiac and ileus complications as 
well as LOS. While prior studies in joint replacement 
have found higher infection and hematoma incidence 
with CPX,23,24 the current literature in spine surgery is 
far less robust. In line with these trends found in joint 
replacement, we also found that moist wounds or dress-
ings were more often seen in the CPX group. However, 
infection and epidural hematoma rates were not related 
to CPX use.

Epidural hematomas and subsequent neurological 
decline are concerning complications among spine 
surgeons considering CPX in their patients. Our study 

Table 5. Demographics and postoperative outcomes in patients on chemoprophylaxis who underwent laminectomy with fusion vs without fusion.

Demographics and Outcomes

Fusion

No (n = 107) Yes (n = 209) P

Patient Demographics
  BMI 29.94 ± 5.93 29.62 ± 7.06 0.669
  CCI 4.79 ± 2.41 3.82 ± 2.28 0.001
  Age, y 69.76 ± 13.37 64.74 ± 11.39 0.001
  ASA grade 2.77 ± 0.592 2.46 ± 0.546 0.001
  Female gender 28 (26.0%) 104 (50.0%) 0.001
  Race 0.756
   White 68 (63.6%) 138 (66.0%)
   African American 10 (9.3%) 20 (9.6%)
   Asian 9 (8.4%) 18 (8.6%)
   Other 20 (18.7%) 33 (15.8%)
  Payor type (% private) 58 (54.2%) 139 (66.5%) 0.036
  Levels fused 0 ± 0 1.68 ± 0.763   
  MIS vs open laminectomy (% open) 1 (0.90%) 13 (6.20%) 0.006
  EBL (mL) 163.64 ± 196.983 341.84 ± 340.332 0.001
  Op time (min) 155.78 ± 66.097 242.86 ± 83.573 0.001
Postoperative Outcomes
  Length of stay, d 3.50 ± 3.01 4.37 ± 2.42 0.011
  Return to OR in 30 d 5 (4.7%) 3 (1.4%) 0.145
  Return to OR in 90 d 1 (0.9%) 8 (3.8%) 0.076
  Cardiac complications 3 (2.8%) 19 (9.1%) 0.015
  Venous thromboembolism 7 (6.5%) 11 (5.3%) 0.353
  All hematomas/seromas 0 (0.0%) 4 (1.9%) 0.045
  Incision and drainage procedure 2 (1.9%) 0 (0.0%) 0.158
  All infections 6 (5.6%) 3 (1.4%) 0.082

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; CCI, cranial cervical instability; EBL, estimated blood loss; LOS, length of stay; MIS, 
minimally invasive surgery; OR, operating room; VTE, venous thromboembolism.
Note: Data presented as mean ± SD or n (%).
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reports an overall epidural hematoma incidence of 0.2% 
following lumbar laminectomy. Although this value is 
statistically insignificant, it is consistent with current 
studies that have reported the incidence of epidural 
hematomas following spine surgery between 0% and 
0.9%.25,26 Specifically, Glotzbecker et al conducted a 
systematic review in 2011 of 16 studies and found inci-
dences of epidural hematomas in patients who received 
anticoagulation to range between 0% and 0.7% vs 0% 
and 1% among all studies. Moreover, our study found 
no statistical difference in rates of epidural hematoma 
and rates of all hematomas/seromas between CPX and 
no CPX groups. Similarly, Glotzbecker et al calculated 
incidences of epidural hematomas with and without pro-
phylaxis to be 0.4% and 0.2%, respectively.27 A recent 
study conducted by Dhillon et al compared a total of 
6869 spine surgical procedures and found epidural 
hematoma rates of 0.21% (n = 4) in patients receiving 
CPX vs 0.18% (n = 9) in patients who did not (P = 
0.622).28 Given that our study results show no statistical 
difference in rates of epidural hematoma between CPX 
and no CPX groups, our data are supported by these 
limited findings.

Our study also showed that the time between date of 
operation and discovery of hematoma was not related to 
CPX usage. This is consistent with the aforementioned 
study conducted by Dhillon et al, which found that epi-
dural hematomas were first diagnosed on POD 10.84 in 
CPX patients and on POD 6.17 in no CPX patients (P 
= 0.736).28 Notably, the findings of Dhillon et al are in 
reference to epidural hematomas following spinal pro-
cedures, whereas our study references lumbar laminec-
tomies specifically.

When considering rates of VTE following lumbar lam-
inectomies, our data showed an overall incidence of 1.7%. 
Overall VTE rates were not significantly different between 
the CPX and no CPX cohorts. These findings are consistent 
with that of a second systematic review by Glotzbecker et 
al,27 which incorporated data from 9485 patients across 25 
different studies and found the incidence of VTE following 
spine surgery to range between 0.3% and 31%. While no 
individual studies demonstrated a decrease in rates of DVT 
with CPX, the subanalysis of CPX patients demonstrated a 
potential decrease of DVT rate to 0.6%.29–31 Notably, Glotz-
becker et al did not control for variation in the relative mag-
nitude of surgery (eg, multilevel procedures) or approach, 
which our current study does. To provide greater resolution 
based on specific spine surgery procedure, we also evalu-
ated the CPX patients for differences between laminectomy 
only and laminectomy with fusion surgeries. We found that 
patients who underwent lumbar laminectomy with fusion 

on CPX tended to be lower risk (lower CCI and ASA, 
younger, more minimally invasive procedures) yet incurred 
greater blood loss, operative times, LOS, cardiac compli-
cations, and hematomas/seromas than patients who did not 
undergo fusion.

Our study also showed that overall postoperative com-
plication rates were greater in patients receiving CPX com-
pared with those patients who were not, driven by cardiac 
complications and ileus. It is important to consider these 
outcomes with the differences between our CPX and no 
CPX cohort in mind, specifically BMI and ASA grade. 
Considering that CPX was not standardized in this study, 
it is feasible that surgeons may have been more inclined to 
give higher risk patients CPX, contributing to cardiac com-
plications seen in this group. CPX is also used more fre-
quently in anterior lumbar approaches, which may explain 
the higher rates of ileus.

Notably, BMI is a risk factor for cardiac complication 
rates following spine surgery. Zhang et al conducted a meta- 
analysis of 7 studies exploring postoperative outcomes of 
cervical fusion procedures and found BMI to be associated 
with a higher postoperative rate of cardiac complications.32 
In contrast, several studies have failed to reach a consen-
sus on whether BMI is associated with postoperative ileus 
following elective spine surgery.33–35 Our study also found 
LOS to be greater in the CPX group when compared with 
the no CPX group, which may be explained by these post-
operative complications.

This study is not without limitations. Retrospective 
studies do not allow for randomization and therefore incur 
a risk of selection bias. Additionally, given that the study 
was conducted at a single academic center, the influ-
ence of institution- specific protocols as well as surgeon 
discretion and skill should also be considered. A related 
key limitation is our modest sample size, especially given 
the rarity of our primary event of interest, epidural hema-
toma. Specifically, we were unable to conduct a multi-
variate analysis on complications by specific CPX agent 
prescribed because the subsample sizes would be very 
small, and several confounding factors (including surgeon 
preference and institution- specific protocols) likely influ-
enced the selection of specific agents. Finally, this study 
did not address the question of when to start postoperative 
CPX, which is a pertinent question for many spine sur-
geons and should be addressed in future studies.

CONCLUSION

Our study demonstrated that, in patients with lumbar 
laminectomies with or without fusion, postoperative VTE 
CPX is not associated with increased rates of epidural 
hematomas, wound complications, or reoperation at 30 or 
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90 days. Overall rates of VTE, infection, and transfusion 
were also not related to CPX usage. In contrast, CPX usage 
was associated with a higher rate of postoperative cardiac 
complications and ileus, as well as moist wounds or dress-
ings. Patients who underwent lumbar laminectomy with 
fusion on CPX tended to be lower risk yet incurred greater 
blood loss, operative times, LOS, cardiac complications, 
and hematomas/seromas than patients who did not undergo 
fusion. This study, though not without its limitations, can be 
used to inform CPX regimens and direct policy makers and 
providers when implementing changes in the management 
of lumbar laminectomy patients. Additional studies with a 
greater sample size should be pursued to better understand 
the relationships between lumbar laminectomies and post-
operative VTE CPX with regard to postoperative compli-
cations.

REFERENCES
 1. Raskob GE, Silverstein R, Bratzler DW, Heit JA, White 
RH. Surveillance for deep vein thrombosis and pulmonary embo-
lism: recommendations from a national workshop. Am J Prev Med. 
2010;38(4 Suppl):S502–S509. doi:10.1016/j.amepre.2010.01.010
 2. Beckman MG, Hooper WC, Critchley SE, Ortel TL. Venous 
thromboembolism: a public health concern. Am J Prev Med. 
2010;38(4 Suppl):S495–S501. doi:10.1016/j.amepre.2009.12.017
 3. Geerts WH, Bergqvist D, Pineo GF, et al. Prevention 
of venous thromboembolism. Chest. 2008;133(6):381S–453S. 
doi:10.1378/chest.08-0656
 4. Swanson E. Chemoprophylaxis for venous thromboem-
bolism prevention: concerns regarding efficacy and ethics. Plast 
Reconstr Surg Glob Open. 2013;1(3):e23. doi:10.1097/GOX
.0b013e318299fa26
 5. Laryea J, Champagne B. Venous thromboembolism 
prophylaxis. Clin Colon Rectal Surg. 2013;26(3):153–159. 
doi:10.1055/s-0033-1351130
 6. Toker S, Hak DJ, Morgan SJ. Deep vein thrombosis 
prophylaxis in trauma patients. Thrombosis. 2011;2011:505373. 
doi:10.1155/2011/505373
 7. Kapoor A, Ellis A, Shaffer N, et al. Comparative effec-
tiveness of venous thromboembolism prophylaxis options for the 
patient undergoing total hip and knee replacement: a network meta- 
analysis. J Thromb Haemost. 2017;15(2):284–294. doi:10.1111/
jth.13566
 8. Sobieraj DM, Coleman CI, Tongbram V, et al. Comparative 
effectiveness of combined pharmacologic and mechanical throm-
boprophylaxis versus either method alone in major orthopedic 
surgery: a systematic review and meta- analysis. Pharmacotherapy. 
2013;33(3):275–283. doi:10.1002/phar.1206
 9. Glotzbecker MP, Bono CM, Wood KB, Harris MB. Throm-
boembolic disease in spinal surgery. Spine. 2009;34(3):291–303. 
doi:10.1097/BRS.0b013e318195601d
 10. Alvarado AM, Porto GBF, Wessell J, Buchholz AL, Arnold 
PM. Venous thromboprophylaxis in spine surgery. Global Spine J. 
2020;10(1 Suppl):65S–70S. doi:10.1177/2192568219858307
 11. Borris LC. Barriers to the optimal use of anticoag-
ulants after orthopaedic surgery. Arch Orthop Trauma Surg. 
2009;129(11):1441–1445. doi:10.1007/s00402-008-0765-9

 12. Mosenthal WP, Landy DC, Boyajian HH, et al. Throm-
boprophylaxis in spinal surgery. Spine. 2018;43(8):E474–E481. 
doi:10.1097/BRS.0000000000002379
 13. O’Toole JE, Kaiser MG, Anderson PA, et al. Congress of 
neurological surgeons systematic review and evidence- based guide-
lines on the evaluation and treatment of patients with thoracolumbar 
spine trauma: executive summary. Neurosurgery. 2019;84(1):2–6. 
doi:10.1093/neuros/nyy394
 14. Bono CM, Watters WC, Heggeness MH, et al. An evidence- 
based clinical guideline for the use of antithrombotic therapies in 
spine surgery. Spine J. 2009;9(12):1046–1051. doi:10.1016/j.
spinee.2009.09.005
 15. Kearon C, Akl EA, Comerota AJ, et al. Antithrombotic 
therapy for VTE disease. Chest. 2012;141(2):e419S–e496S. 
doi:10.1378/chest.11-2301
 16. Kearon C, Akl EA, Ornelas J, et al. Antithrombotic therapy 
for VTE disease. CHEST. 2016;149(2):315–352. doi:10.1016/j.
chest.2015.11.026
 17. Stevens SM, Woller SC, Baumann Kreuziger L, et al. 
Executive summary: antithrombotic therapy for VTE disease: 
second update of the CHEST. Chest. 2021;160(6):2247–2259. 
doi:10.1016/j.chest.2021.07.056
 18. Kepler CK, McKenzie J, Kreitz T, Vaccaro A. Venous 
thromboembolism prophylaxis in spine surgery. J Am Acad Orthop 
Surg. 2018;26(14):489–500. doi:10.5435/JAAOS-D-17-00561
 19. Flevas DA, Megaloikonomos PD, Dimopoulos L, Mit-
siokapa E, Koulouvaris P, Mavrogenis AF. Thromboembolism 
prophylaxis in orthopaedics: an update. EFORT Open Rev. 
2018;3(4):136–148. doi:10.1302/2058-5241.3.170018
 20. Mont MA, Jacobs JJ, Boggio LN, et al. Preventing venous 
thromboembolic disease in patients undergoing elective hip and 
knee arthroplasty. J Am Acad Orthop Surg. 2011;19(12):768–776. 
doi:10.5435/00124635-201112000-00007
 21. Bryson DJ, Uzoigwe CE, Braybrooke J. Thromboprophy-
laxis in spinal surgery: a survey. J Orthop Surg Res. 2012;7:14. 
doi:10.1186/1749-799X-7-14
 22. Louie P, Harada G, Harrop J, et al. Perioperative anti-
coagulation management in spine surgery: initial findings from 
the AO spine anticoagulation global survey. Global Spine J. 
2020;10(5):512–527. doi:10.1177/2192568219897598
 23. McDougall CJ, Gray HS, Simpson PM, Whitehouse 
SL, Crawford RW, Donnelly WJ. Complications related to ther-
apeutic anticoagulation in total hip arthroplasty. J Arthroplasty. 
2013;28(1):187–192. doi:10.1016/j.arth.2012.06.001
 24. Cancienne JM, Awowale JT, Camp CL, et al. Therapeutic 
postoperative anticoagulation is a risk factor for wound complica-
tions, infection, and revision after shoulder arthroplasty. J Shoulder 
Elbow Surg. 2020;29(7S):S67–S72. doi:10.1016/j.jse.2019.11.029
 25. Yi S, Yoon DH, Kim KN, Kim SH, Shin HC. Postoperative 
spinal epidural hematoma: risk factor and clinical outcome. Yonsei 
Med J. 2006;47(3):326–332. doi:10.3349/ymj.2006.47.3.326
 26. Cunningham JE, Swamy G, Thomas KC. Does preopera-
tive DVT chemoprophylaxis in spinal surgery affect the incidence 
of thromboembolic complications and spinal epidural hemato-
mas. J Spinal Disord Tech. 2011;24(4):E31–E34. doi:10.1097/
BSD.0b013e3181f605ea
 27. Glotzbecker MP, Bono CM, Wood KB, Harris MB. Postop-
erative spinal epidural hematoma. Spine. 2010;35(10):E413–E420. 
doi:10.1097/BRS.0b013e3181d9bb77
 28. Dhillon ES, Khanna R, Cloney M, et al. Timing and 
risks of chemoprophylaxis after spinal surgery: a single- center 

 by guest on May 5, 2025https://www.ijssurgery.com/Downloaded from 

https://www.ijssurgery.com/


Stiles et al.

International Journal of Spine Surgery, Vol. 18, No. 3 311

experience with 6869 consecutive patients. J Neurosurg Spine. 
2017;27(6):681–693. doi:10.3171/2017.3.SPINE161076
 29. Ferree BA, Wright AM. Deep venous thrombosis follow-
ing posterior lumbar spinal surgery. Spine. 1993;18(8):1079–1082. 
doi:10.1097/00007632-199306150-00019
 30. Ferree BA, Stern PJ, Jolson RS, Roberts JM, Kahn A. Deep 
venous thrombosis after spinal surgery. Spine. 1993;18(3):315–319. 
doi:10.1097/00007632-199303000-00001
 31. Rokito SE, Schwartz MC, Neuwirth MG. Deep vein 
thrombosis after major reconstructive spinal surgery. Spine. 
1996;21(7):853–858. doi:10.1097/00007632-199604010-00016
 32. Zhang G- A, Zhang W- P, Chen Y- C, Hou Y, Qu W, Ding L- 
X. Impact of elevated body mass index on surgical outcomes for 
patients undergoing cervical fusion procedures: a systematic review 
and meta‐analysis. Orthop Surg. 2020;12(1):3–15. doi:10.1111/
os.12572
 33. Hendrickson NR, Zhang Y, Amoafo L, et al. Risk factors 
for postoperative Ileus in patients undergoing spine surgery. Global 
Spine J. 2023;13(8):2176–2181. doi:10.1177/21925682221075056
 34. Safaee MM, Tenorio A, Osorio JA, et al. The impact 
of obesity on perioperative complications in patients under-
going anterior lumbar interbody fusion. J Neurosurg Spine. 
2020;33(3):332–341. doi:10.3171/2020.2.SPINE191418
 35. Mandl LA, Sasaki M, Yang J, Choi S, Cummings K, 
Goodman SM. Incidence and risk of severe Ileus after orthopedic 
surgery: a case- control study. HSS J. 2020;16(Suppl 2):272–279. 
doi:10.1007/s11420-019-09712-z

Funding: The authors received no financial support 
for the research, authorship, and/or publication of this 
article.

Declaration of Conflicting Interests: 
Themistocles Protopsaltis reports royalties/licenses 
from Altus; consulting fees from Globus, Nuvasive, 
Medtronic, Stryker, and K2M; and stock/stock options 
from OnPoint Surgical. The remaining authors have 
nothing to report.

Corresponding Author: Charla Fischer, New 
York University Langone Health, Department of 
Orthopedic Surgery, 333 E 38th St, 6th Floor, New 
York, NY 10016, USA;  charla. fischer@ nyulangone. 
org

Published 05 June 2024
This manuscript is generously published free of charge 
by ISASS, the International Society for the Advance-
ment of Spine Surgery. Copyright © 2024 ISASS. To 
see more or order reprints or permissions, see http:// 
ijssurgery. com.

 by guest on May 5, 2025https://www.ijssurgery.com/Downloaded from 

https://www.ijssurgery.com/

	Complications of Venous Thromboembolism Chemoprophylaxis in Lumbar Laminectomy With and Without Fusion
	Abstract
	Key Points
	INTRODUCTION
	METHODS
	Statistical Analysis

	RESULTS
	Demographics and Surgical Characteristics
	Rates of Epidural Hematoma and Wound 
Complications
	Rates of VTE, Infection, and Transfusions
	Rates of Postoperative Complications
	Fusion vs No Fusion

	DISCUSSION
	CONCLUSION
	References


