Original Article

Clinics in Orthopedic Surgery 2018;10:380-384 e https://doi.org/10.4055/cios.2018.10.3.380

The Influence of Antiplatelet Drug
Medication on Spine Surgery
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Background: The incidence of cardiovascular and neurovascular diseases has been increasing with the aging of the population,
and antiplatelet drugs (APDs) are more frequently used than in the past. With the average age of spinal surgery patients also
increasing, there has been a great concern on the adverse effects of APD on spine surgery. To our knowledge, though there have
been many studies on this issue, their results are conflicting. In this study, we aimed to determine the influence of APDs on spine
surgery in terms of intraoperative bleeding and postoperative spinal epidural hematoma complication.

Methods: Patients who underwent posterior thoracolumbar decompression and instrumentation at our institution were reviewed.
There were 34 APD takers (APDT group). Seventy-nine non-APD takers (NAPDT group) were selected as a control group in consid-
eration of demographic and surgical factors. There were two primary endpoints of this study: the amount of bleeding per 10 min-
utes and cauda equina compression by epidural hematoma measured at the cross-sectional area of the thecal sac in the maximal
compression site on the axial T2 magnetic resonance imaging scans taken on day 7.

Results: Both groups were homogeneous regarding age and sex (demographic factors), the number of fused segments, operation
time, and primary/revision operation (surgical factors), and the number of platelets, prothrombin time, and activated partial throm-
boplastin time (coagulation-related factors). However, the platelet function analysis-epinephrine was delayed in the APDT group
than in the NAPDT group (203.6 seconds vs. 170.0 seconds, p = 0.050). Intraoperative bleeding per 10 minutes was 40.6 + 12.8 mL
in the APDT group and 43.9 + 9.9 mL in the NAPDT group, showing no significant difference between the two groups (p = 0.154).
The cross-sectional area of the thecal sac at the maximal compression site by epidural hematoma was 120.2 + 48.2 mm’ in the
APDT group and 123.2 + 50.4 mm” in the NAPDT group, showing no significant difference between the two groups (p = 0.766).
Conclusions: APD medication did not increase intraoperative bleeding and postoperative spinal epidural hematoma. Therefore, it
would be safer to perform spinal surgery without discontinuation of APD therapy in patients who are vulnerable to cardiovascular
and neurovascular complications.
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The prevalence of cardiovascular and neurovascular dis-
eases has been increasing with the aging of the popula-
tion. The use of antiplatelet drugs (APDs) contributes to
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prevention of such diseases; at the same time, it increases
bleeding tendency in invasive procedures and operations.
Discontinuance of APDs before noncardiac surgery, how-
ever, is a major cause of concern among surgeons because
it could bring about more disastrous consequences. APD
cessation in patients with a history of coronary artery
intervention has been associated with a 5- to 10-fold in-
crease in the mortality rate due to acute myocardial infarc-
tion.” Though there are many studies reporting increased
incidences of bleeding-related complications in APD users
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in various surgeries,”” there have been few studies focused
on spine surgery. In a spine surgery carried out without
APD interruption, increased bleeding may complicate the
procedure and lead to postoperative spinal epidural hema-
toma (POSEH) resulting in neurological deficit. Though
APDs increase bleeding tendency, it is worth noting that
intraoperative bleeding may also be influenced by assis-
tance of the anesthesiologist and surgeon's efforts to con-
trol bleeding. While many studies have demonstrated that
APDs increase the risk of spontaneous and postinvasive
procedural cases spinal epidural hematoma,”” there has
been no general consensus on postoperative hematoms.*”
In this study, we attempted to verify the influence of APD
on spine surgery based on the assessment of the amount of
bleeding per unit time and development of POSEH.

METHODS

The data was collected prospectively and analyzed ret-
rospectively. All thoracolumbar decompression and
instrumented fusions performed through a posterior ap-
proach at our institution by the senior author (DKA) were
reviewed. To improve the homogeneity of the data, only
instrumented surgeries were included, and minimally in-
vasive surgeries were excluded. There were 449 cases that
met the inclusion criteria. Among them, 284 cases (63%)
consented to take postoperative magnetic resonance im-
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Fig. 1. Diagram of patient enrollment. There were total 449 cases that
underwent a posterior thoracolumbar decompression and fusion surgery
at our institution. Of those, 165 cases were excluded because they did
not take postoperative magnetic resonance imaging. Among the re-
maining 284 cases, 34 cases were classified as antiplatelet drug takers
(APDTs) and included in the study. Of the 250 non-APDTs (NAPDTs), 171
cases were excluded for the homogeneity of age and sex, and finally 79
NAPDTs were included. MRI: magnetic resonance imaging.

aging (MRI). Thirty-four out of 284 cases discontinued
APD therapy less than 3 days before surgery and 250 cases
did not take or discontinued APD therapy more than 4
days before spine surgery. Among the latter 250 cases, 79
cases were selected by stratified sampling in terms of age
and sex. Finally, 34 cases classified as APD takers (APDT
group) and 79 cases as non-APD takers (NAPDT group)
were included in the study (Fig. 1). The reasons for APD
use (Table 1) and specific APD names are also tabulated
(Table 2). Patients began to take the same kind of APD
they had been on before surgery after nil per os was lifted.
All operations were performed through a conventional
posterior approach. Two lines of suction drain were
placed, and each line was connected to a respective 120
+ 30 mmHg vacuum bag (Ez-VAC; eG Medisys, Goyang,
Korea). All drains were removed on postoperative day 3
irrespective of the drained blood amount. The homogene-
ity of the two groups were analyzed using demographic
factors (age and sex), surgical factors (number of fusion
segments, operation time, primary/revision surgery),

Table 1. Causes of Continuous Antiplatelet Drug Use

Cause No. of cases
Previous cardiac stent 10
Angina pectoris 4
Cardiac arrhythmia 4
Cardiac valvular replacement 1
Previous cerebral infarction 3
Carotid artery stenosis 3
No medical history 9
Total 34

Table 2. Antiplatelet Drugs That Were Used

Antiplatelet drug No. of cases
Aspirin 22
Aspirin + cilostazol 1
Aspirin + Sarpogrelate 1
Clopidogrel 4
Clopidogrel + Xarelto 2
Cilostazol 4
Total 34
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and coagulation-related factors (number of platelets, pro-
thrombin time, activated partial thromboplastin time,
and platelet function analysis-epinephrine [PFA-EPI]).
Postoperative MRI was performed on postoperative day
7. On the T2-weighted axial image showing the narrow-
est thecal sac area by compression of epidural hematoma,
the cross-sectional area of the thecal sac was measured by
region of interest technique. INFINITT PACS (INFINITT
Healthcare System, Seoul, Korea) system was used for the
measurement (Fig. 2). The primary endpoints were the
intraoperative bleeding volume per 10 minutes and the
degree of thecal sac compression by epidural hematoma.
Statistical analysis was done using Student ¢-test for para-
metric variables and Fisher exact test for nonparametric
variables for homogeneity comparison. Student ¢-test was
used for comparison of the primary endpoints. The crite-
rion for statistical significance (p-value) was set as < 0.05.
SPSS ver. 16.0 (SPSS Inc., Chicago, IL, USA) was used for
the analysis.

RESULTS

The two groups were homogenous regarding age and sex
(demographic factors). The two groups were also homog-
enous with respect to the number of fusion segments, op-
eration time, and primary/revision (surgical factors). PFA-
EPI was delayed in the APDT group than in the NAPDT
group (203.6 seconds vs. 170.0 seconds, p = 0.050). Other
coagulation-related factors were homogenous between the
groups (Table 3). Regarding the primary endpoints, bleed-
ing volume per 10 minutes showed no difference between

Fig. 2. Measurement of the cross-sectional area of the thecal sac. On T2-
weighted axial image where the thecal sac was compressed maximally
by epidural hematoma, the measurement was performed using free line
region of interest (ROI) program in PACS (picture archiving and com-
munication system).

groups: 40.6 + 12.8 mL in the APDT group and 43.9 + 9.9
mL in the NAPDT group (p = 0.154). The cross-sectional
area of the thecal sac at the maximal compression site also
showed no difference: 120.2 + 48.2 mm” in the APDT
group and 123.2 + 50.4 mm” in the NAPDT group (p =
0.766) (Table 4).

DISCUSSION

APDs have been used for primary prevention of cerebro-
vascular and cardiovascular diseases. It is essential to use
APD to prevent restenosis after cardiovascular interven-
tion. Dual antiplatelet therapy with aspirin and clopidogrel
is the standard remedy for patients who experienced acute
myocardial infarction or underwent coronary angioplasty
and stent insertion."” Among the patients who need non-
cardiac surgery, the prevalence of previous cerebrovascular

Table 3. Demographic Data

Variable APDT NAPDT  p-value
Age (yr) 731 70.9 0.097
Sex (male:female) 11:17 38:41 1.000
Revision (primary:revision) 21:13(62)*  59:20 (34)* 0.182
Fusion segment 14 14 0.703
Operation time (min) 2014 2074 0.539
Total blood loss (mL) 8206 9217 0.162
Platelet count (ul) 241,588.2 248,620.3 0.579
PT (sec) 105 10.5 0.791
aPTT (sec) 217 276 0.867
PFA-EPI (sec) 203.6 170.0 0.050
Blood loss/10 min (mL) 40.6 439 0.154
Least thecal sac area (mm?) 1202 1232 0.766

APDT: antiplatelet drug taker, NAPDT: non-antiplatelet drug taker, PT:
prothrombin time, aPTT: activated partial thromboplastin time, PFA-EPI:
platelet function analysis-epinephrine.

*Value in the parenthesis is percentage of revision.

Table 4. Results for the Primary Endpoint

Variable APDT NAPDT  p-value
Blood loss/10 min (mL) 40.6 439 0.154
Least thecal sac area (mm?) 120.2 123.2 0.766

APDT: antiplatelet drug taker, NAPDT: non-antiplatelet drug taker.
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and neurovascular diseases has been increasing. This is
attributable to the growth of the advanced age population.
Of the patients who underwent cardiac intervention, 26%
undergo more than one noncardiac surgery within 5 years,
and orthopedic surgery, which is required in 23%, is the
most frequently performed surgery.'” In principle, elec-
tive surgery should be postponed for at least 1 year after
coronary angioplasty with drug-eluting stents.”” Even after
1 year, it is recommended to maintain the aspirin therapy
despite discontinuation of clopidogrel therapy.'” There-
fore, it can be unavoidable to perform orthopedic surgery
on patients taking APDs. However, in spine surgery,
compression of nerve tissues by an epidural hematoma
can cause a serious neurological complication; thus, most
spine surgeons are reluctant to perform operations for
APD users."”

There are many reports that associate APD therapy
with spontaneous or postinvasive procedural develop-
ment of spinal epidural hematoma.*” However, there is
no consensus on postoperative hematomas because there
are equally many studies showing that POSEH and other
bleeding-related complications did not increase in APD
users.”” Postoperative epidural bleeding can be managed
with use of suction drains unlike other cases of epidural
bleeding. Rather than the simple increase of bleeding ten-
dency, complicated interaction of factors may contribute
to the development of POSEH. Increased bleeding ten-
dency would not necessarily increase intraoperative bleed-
ing. Because it is also influenced by the surgeon’s bleeding
control technique with help of an anesthesiologist. In this
study, we attempted to compare the bleeding amount and
POSEH between APDT and NAPDT groups in a homog-
enous cohort. We measured the total amount of bleeding
and operation time and calculated the average bleeding
amount per 10 minutes to avoid the confounding effect
caused by the difference in the magnitude of surgery. It
was difficult to measure three-dimensional volume of the
total epidural hematoma and it was variable according
to the number of operation segments. So, we thought it
would be more meaningful to measure the cross-sectional
area of the thecal sac where it was compressed maximally
by POSEH. There was no difference in intraoperative
hemorrhage per 10 minutes between the groups. As far
as we know, there was no previous study that compared
intraoperative bleeding per unit time. Soleman et al.” also
reported similar results by comparing intra- and postop-
erative bleeding between low-dose aspirin takers and non-
takers in simple decompression surgery and there was no
difference between the two groups in their study.

We presumed that postoperative epidural blood

could be drained more efficiently through suction drains
if platelet function decreases because blood clotting would
be retarded. We did not measure the amount of drained
blood. Park et al.'"’ measured drained blood amount
through suction drains and supported our presumption:
the total amount was greater in low dose aspirin users
after posterior lumbar fusion surgery. In our study, post-
operative thecal sac compression was not greater in the
APDT group. Cuellar et al.” also reported that aspirin did
not increase symptomatic POSEH after spine surgery. It
is not easy to determine statistical significance because
the incidence of POSEH is generally very low. However,
their study compared 100 cases in each group and there
was no symptomatic POSEH in both groups. Leonardi et
al."” demonstrated in their prospective research that the
size of POSEH and degree of thecal sac compression were
positively correlated with neurological deficit. We thought
that comparing the degree of thecal sac compression by
measuring the cross-sectional area of the thecal sac at the
maximal compression site by POSEH is more meaningful
than comparing the neurological symptoms to evaluate
the risk of POSEH because the incidence of symptom-
atic POSEH is too low. Fortunately, there was no patient
who underwent a revision surgery due to a symptomatic
POSEH in our cohort.

American College of Chest Physicians recommends
discontinuance of aspirin 7 to 10 days before an elective
surgery.'” There are many cases where APD was discon-
tinued less than 7 days before surgery in the literature.
Lee et al."” conducted a prospective study to evaluate the
recovery time of platelet function after discontinuation of
aspirin and verified that platelet function began to recover
after 72 hours and fully recovered at 96 hours. Based on
their study, we classified those who discontinued APD less
than 3 days before surgery as the APDT group and more
than 4 days before surgery as the NAPDT group.

There are several limitations of this study. The sam-
ple size of the APDT group was relatively small. Patients
eligible for inclusion in the NAPDT group were older and
showed female predominance; thus, we excluded females
less than 65 years from the NAPDT group to make a ho-
mogenous cohort. We could not compare the amount of
drained blood because it was not our routine to record it.
The strengths of this study include that bleeding per unit
time was measured rather than the total amount of bleed-
ing to eliminate the confounding effect of the magnitude
of surgery and evaluated the degree of thecal sac com-
pression as the primary end point to determine the effect
of APD more precisely. Preoperative APD use did not
increase intraoperative bleeding and POSEH. Therefore,
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