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Abstract:
Introduction: More spinal surgeries are being performed in patients taking low-dose aspirin for primary and secondary

prevention of cardiovascular and cerebrovascular ischemic disease. However, there are no recommended guidelines for pe-

rioperative aspirin use in patients undergoing spinal surgery. This study evaluated the perioperative effect of continued low-

dose aspirin on cervical laminoplasty.

Methods: This was a single-institute retrospective study of patients who underwent laminoplasty at the C2/3 to C7/T1

levels for cervical compression lesions. The comparison of 73 patients who continued to take aspirin at 100 mg/day during

the perioperative period and 322 patients who took no antiplatelet or anticoagulant drugs examined their patient characteris-

tics, perioperative parameters, and perioperative complications.

Results: A significantly higher proportion of patients with aspirin were men, and the mean age was significantly higher

in patients with than without aspirin (P=0.011 and P<0.001, respectively). The preoperative hemoglobin level was signifi-

cantly lower in patients with than without aspirin (P=0.033). The number of disk decompression levels, surgical time, in-

traoperative blood loss, and postoperative drainage volume were not significantly different between patients with and with-

out aspirin. Reoperation for epidural hematoma formation was also not significantly different between patients with and

without aspirin. Perioperative blood transfusions were performed in 1 of 73 patients with aspirin and 0 of 322 patients with-

out aspirin, with no significant difference (P=0.185). No cardiovascular or cerebrovascular ischemic events occurred in

either group.

Conclusions: Continuing low-dose aspirin therapy during a perioperative period for cervical laminoplasty did not in-

crease perioperative bleeding or the risk of bleeding-related complications. Therefore, continuing low-dose aspirin may be

acceptable for patients undergoing cervical laminoplasty to prevent increased risk of cardiovascular and cerebrovascular ac-

cidents due to aspirin withdrawal.
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Introduction

With the aging of society, increasing numbers of patients

are taking low-dose aspirin for primary and secondary pre-

vention of cardiovascular and cerebrovascular ischemic dis-

eases1-6). The number of spinal surgeries performed for pa-

tients taking low-dose aspirin is also increasing. There are

no recommended guidelines for perioperative spinal surgery

with aspirin, the most commonly used antiplatelet drug. In-

creased perioperative bleeding, increased blood transfusions,

and nerve damage due to postoperative spinal epidural he-

matomas associated with continued aspirin treatment are

concerns. It is common to discontinue aspirin administration

for some time before spinal surgery7-9). Each institution or

physician decides to continue or discontinue low-dose aspi-

rin for spinal surgery on an individual basis10,11).

Concern has recently arisen regarding the risk of pe-

rioperative cardiovascular events associated with aspirin

withdrawal12). Historically, aspirin was discontinued at our

hospital 7 days before surgery. However, cases of cerebral

Corresponding author: Tetsuji Inoue, tetsu6943@yahoo.co.jp

Received: April 21, 2021, Accepted: October 25, 2021, Advance Publication: December 14, 2021

Copyright Ⓒ 2022 The Japanese Society for Spine Surgery and Related Research



dx.doi.org/10.22603/ssrr.2021-0081 Spine Surg Relat Res 2022; 6(3): 240-246

241

infarction after spinal surgery continued to occur for several

years. Therefore, after consultation with a cardiologist, neu-

rologist, and anesthesiologist to prevent perioperative myo-

cardial infarction and cerebral infarction, spinal surgery

without concern about massive bleeding has been performed

with continuing aspirin therapy at our facility since 2005. In

patients undergoing minimally invasive surgeries, we hoped

that continuing aspirin would reduce the risk of cardiovascu-

lar and cerebrovascular thrombosis without increasing com-

plications, including perioperative bleeding and epidural he-

matoma formation. The purpose of this study was to evalu-

ate the safety of continuing low-dose aspirin treatment in

patients undergoing cervical laminoplasty, a minimally inva-

sive surgery.

Materials and Methods

The institutional review board of Kumamoto Chuo Hospi-

tal approved this study (Approval No. 202104-03). We used

an opt-out approach instead of obtaining consent from indi-

vidual patients because of the retrospective nature of this

study.

This retrospective study, conducted at a single facility us-

ing electronic medical records, evaluated 704 patients. They

underwent posterior decompression surgery without instru-

mentation for cervical lesions associated with degenerative

spondylotic disease or ossification of the posterior longitudi-

nal ligament (excluding idiopathic epidural hematomas, in-

fection, tumors, and trauma) from January 2012 to Novem-

ber 2019. Among them, the decompression level was limited

to lesions from C2/3 to C7/T1. Patients who underwent

laminectomy alone, foraminotomy alone, or laminoplasty

combined with foraminotomy and patients with a history of

posterior cervical spine surgery were excluded; 613 patients

underwent laminoplasty alone for the first time within the

hospitalization period. Patients undergoing dialysis were also

excluded, leaving 552 patients. Only patients taking low-

dose aspirin (100 mg/day) were included; patients taking as-

pirin at other doses and patients taking antiplatelet or antico-

agulant drugs other than aspirin were excluded, leaving 73

patients. A total of 326 patients were taking no antiplatelet

or anticoagulant drugs. The excluded drugs were clopido-

grel, cilostazol, ethyl eicosapentaenoate, prostaglandin E1,

sarpogrelate, warfarin, dabigatran, apixaban, edoxaban, and

rivaroxaban. We also excluded four patients without aspirin

who developed intraoperative dural injury and postoperative

cerebrospinal fluid leakage to eliminate the effects of surgi-

cal time, intraoperative bleeding, and postoperative drainage.

Finally, the patients were divided into two groups: those tak-

ing low-dose aspirin (aspirin group, n=73) and those not

taking aspirin (nonaspirin group, n=322) (Fig. 1). The two

groups were compared and examined regarding their patient

characteristics, perioperative parameters, and perioperative

complications.

In most cases, we performed double open-door lamino-

plasty with hydroxyapatite lamina spacers; we performed

single open-door laminoplasty in only a few cases. Six sur-

geons were involved. In all cases, only one postoperative

closed suction drainage tube was placed. If the drainage vol-

ume was �50 ml within 24 hours, the drainage tube was re-

moved 2 days after surgery; otherwise, the tube was at the

operator’s discretion.

The examined patient characteristics were sex, age at sur-

gery, body mass index (BMI), and medical history/comor-

bidities (hypertension, diabetes, angina, myocardial infarc-

tion, cerebral infarction, and history of coronary stenting or

coronary artery bypass surgery). The perioperative parame-

ters examined were the preoperative hemoglobin level, acti-

vated partial thromboplastin time (APTT), albumin level, es-

timated glomerular filtration rate (eGFR), number of disk

decompression levels, surgical time, intraoperative bleeding

volume, postoperative drainage volume, and length of hospi-

tal stay. Postoperative complications that were investigated

were postoperative epidural hematomas requiring additional

surgery, perioperative blood transfusions, postoperative in-

fections requiring additional surgery, and other notable pe-

rioperative complications.

The statistical analysis was performed using SPSS version

27 (IBM Corp., Armonk, NY, USA). Continuous variables

were compared using the Mann-Whitney U test, and cate-

gorical variables were compared using Pearson’s chi-square

test or Fisher’s exact probability test. A P value of <0.05

was considered statistically significant.

Results

Patient characteristics

The male-to-female ratio was significantly higher in the

aspirin group than in the nonaspirin group (P=0.011) (Table

1). Similarly, the average age was significantly higher in the

aspirin group (77.3 [range, 57-94] years) than that in the

nonaspirin group (69.8 [range, 36-92] years, P<0.001). The

average BMI was not significantly different between the two

groups (23.9 [range, 17.2-31.0] kg/m2 vs. 24.6 [range, 14.4-

39.0] kg/m2, respectively; P=0.539).

Comorbidities

The prevalence or history of hypertension, diabetes, an-

gina, myocardial infarction, cerebral infarction, and coronary

stenting or coronary artery bypass surgery were significantly

higher in the aspirin group than in the nonaspirin group (Ta-

ble 1).

Preoperative parameters

The preoperative hemoglobin level was significantly lower

in the aspirin group (13.6 [range, 9.1-17.1] g/dL) than that

in the nonaspirin group (14.0 [range, 9.3-19.0] g/dL, P=

0.033) (Table 2). The preoperative APTT was not signifi-

cantly different between the two groups (28.4 [range, 21.5-

35.2] s vs. 27.9 [range, 18.6-58.6] s, respectively; P=0.062).

The preoperative albumin level was significantly lower in
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Figure　1.　Patient selection process in this study.

Total posterior decompression surgery 
without instrumentation for cervical 
lesions excluding idiopathic epidural 
hematomas, infection, tumors, and 

trauma
(n = 704)

Limited to lesions from C2/3 to 
C7/T1, excluding laminectomy 
alone, foraminotomy alone, or 
laminoplasty combined with 

foraminotomy and patients with 
a history of posterior cervical 

spine surgery
(n = 91)

Laminoplasty alone for the first time
within the hospitalization period

(n = 613)

Excluded patients undergoing 
dialysis
(n = 61)

Laminoplasty alone for the first time
within the hospitalization period,

excluding dialysis-dependent patients
(n = 552)

Excluded patients taking 
aspirin at doses other than 100 

mg/day and antiplatelet or 
anticoagulant drugs other than 

aspirin
(n = 153)

Aspirin group
(n = 73)

Patients taking 
no antiplatelets

or
anticoagulants

(n = 326)

Excluded patients with 
intraoperative dural injuries

(n = 4)

Nonaspirin
group

(n = 322)

Patients taking 
low-dose aspirin 

(100 mg/day)
(n = 73)

the aspirin group (4.1 [range, 2.8-5.0] g/dL) than that in the

nonaspirin group (4.3 [range, 2.5-5.4] g/dL, P=0.006). The

preoperative eGFR was significantly lower in the aspirin

group (63.7 [range, 122.9-28.0] mL/min/1.73 m2) than that

in the nonaspirin group (70.6 [range, 140.3-16.6] mL/min/

1.73 m2, P=0.002).

Intraoperative parameters

The number of disk decompression levels, operative time,

and amount of intraoperative blood loss were not signifi-

cantly different between the two groups (4.3 [range, 2-6] vs.

4.3 [range, 2-6] levels, P=0.729; 104.4 [range, 51-227] vs.

106.0 [range, 49-229] min, P=0.935; and 49.4 [range, 3-

275] vs. 47.3 [range, 0-560] mL, respectively; P=0.389).

Postoperative parameters

The postoperative drainage volume was not significantly

different between the two groups (279.5 [range, 9-584] vs.

284.7 [range, 30-743] mL, respectively; P=0.847).

Other parameters

The average hospital stay was not significantly different

between the two groups (19.3 [range, 7-37] vs.19.0 [range,

9-49] days, respectively; P=0.157).

Perioperative complications

Reoperation for epidural hematomas was not significantly

different between the two groups (0/73 [0.0%] vs. 3/322
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Table　1.　Characteristics of Patients Undergoing Cervical Laminoplasty.

Aspirin 

(n=73) 

Nonaspirin 

(n=322) 
p

Sex, male:female 59:14 211:111 0.011*

Age, years 77.3 (57–94) 69.8 (36–92) <0.001*

BMI, kg/m2 23.9 (17.2–31.0) 24.6 (14.4–39.0) 0.539

Comorbidities

Hypertension 49 (67.1%) 163 (50.6%) 0.011*

Diabetes 27 (37.0%) 76 (23.6%) 0.019*

Angina 23 (31.5%) 6 (1.9%) <0.001*

Myocardial infarction 16 (21.9%) 3 (0.9%) <0.001*

Cerebral infarction 16 (21.9%) 6 (1.9%) <0.001*

Coronary stenting or coronary 

artery bypass surgery

24 (32.9%) 0 (0.0%) <0.001*

Data are presented as n, mean (range), or n (%).

*Statistically significant difference

BMI, body mass index

Table　2.　Perioperative Data from Patients Undergoing Cervical Laminoplasty.

Aspirin (n=73) Nonaspirin (n=322) p

Preoperative parameters

Hemoglobin, g/dl 13.6 (9.1–17.1) 14.0 (9.3–19.0) 0.033*

APTT, seconds 28.4 (21.5–35.2) 27.9 (18.6–58.6) 0.062

Albumin, g/dl 4.1 (2.8–5.0) 4.3 (2.5–5.4) 0.006*

eGFR, mL/min/1.73m2 63.7 (28.0–122.9) 70.6 (16.6–140.3) 0.002*

Intraoperative parameters

Number of decompressed 

intervertebral disc levels

4.3 (2–6) 4.3 (2–6) 0.729

Operative time, min 104.4 (51–227) 106.0 (49–229) 0.935

Intraoperative blood loss, ml 49.4 (3–275) 47.3 (0–560) 0.389

Postoperative parameters

Postoperative drainage volume, ml 279.5 (9–584) 284.7 (30–743) 0.847

Others

Hospital stay, days 19.3 (7–37) 19.0 (9–49) 0.157

Data are presented as the mean (range).

*Statistically significant

APTT, activated partial thromboplastin time. eGFR, estimated glomerular filtration rate.

Table　3.　Perioperative Complications in Patients Undergoing Cervical 

Laminoplasty.

Aspirin 

(n=73) 

Nonaspirin 

(n=322) 
p

Reoperation for epidural hematoma 0 (0.0%) 3 (0.9%) 0.541

Blood transfusion 1 (1.4%) 0 (0.0%) 0.185

Reoperation for surgical site infection 2 (2.7%) 1 (0.3%) 0.089

Pacemaker placement 1 (1.4%) 0 (0.0%) 0.185

C5 paresis 0 (0.0%) 2 (0.6%) 0.664

CO2 narcosis 0 (0.0%) 1 (0.3%) 0.815

Data are presented as n (%).

[0.9%], respectively; P=0.541) (Table 3). The preoperative

APTT of the three patients who underwent reoperation for

postoperative epidural hematomas were 29.4, 31.3, and 33.5

s, respectively. These values were above the mean APTT in
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the group without aspirin, but they did not represent an ex-

treme prolongation. Only one patient in the aspirin group

underwent a blood transfusion, but there was no statistically

significant difference between the two groups (P=0.185).

Reoperation for surgical site infection was not significantly

different between the two groups (2/73 [2.7%] vs. 1/322

[0.3%], respectively; P=0.089). No cardiovascular or cere-

brovascular ischemic events occurred in either group. Still,

one patient in the aspirin group underwent placement of a

pacemaker after surgery because of persistent intraoperative

bradycardia, which did not affect the patient’s general condi-

tion. In addition, two patients in the nonaspirin group had

C5 paresis. One patient in the nonaspirin group with obesity

(BMI of 36.4 kg/m2) and preoperative sleep apnea syndrome

developed carbon dioxide narcosis associated with worsen-

ing respiratory failure after surgery, but his condition im-

proved with treatment.

Discussion

Summary of this study

This study demonstrated that continued low-dose aspirin

therapy did not increase the amount of perioperative bleed-

ing or the rate of reoperation for postoperative epidural he-

matomas and perioperative blood transfusion in cervical

laminoplasty. This is the first study to investigate the effect

of low-dose aspirin (100 mg/day) on the perioperative bleed-

ing volume and perioperative complications associated with

bleeding in cervical laminoplasty with the decompression

range limited to C2/3 to C7/T1.

Conventional methods of aspirin withdrawal in patients
undergoing general spinal surgery

Several studies have shown that aspirin may be a risk fac-

tor for epidural hematomas10,13,14). Additionally, stopping aspi-

rin about 7 days before surgery can normalize the bleeding

tendency15). Therefore, despite the usefulness of aspirin in

the prevention of cardiovascular and cerebrovascular throm-

bosis, spine surgeons discontinue aspirin �7 days before sur-

gery to prevent increased perioperative bleeding and neuro-

logical damage due to postoperative epidural hematoma for-

mation7-9).

Studies that advocate aspirin continuation in patients un-
dergoing spine surgery

Park et al.16) evaluated patients who underwent two levels

of decompression of the lumbar spine and posterolateral fu-

sion. Three groups were compared: 38 patients who did not

take aspirin, 38 patients who took aspirin and discontinued

it 1 week before surgery, and 30 patients who continued as-

pirin during the perioperative period. Similar to the present

study, the authors found no significant difference in the sur-

gery time or perioperative bleeding volume among the three

groups. No epidural hematomas or cardiovascular or cere-

brovascular complications occurred. Cuellar et al.17) evalu-

ated the perioperative bleeding volume and perioperative

complications in 100 patients who underwent placement of

cardiovascular stents and continued aspirin before surgery

and 100 patients who discontinued aspirin at least 5 days

before surgery. They found no significant differences in the

intraoperative bleeding volume, postoperative blood transfu-

sion volume, or postoperative epidural hematoma incidence;

however, they did not evaluate the postoperative bleeding

volume18). In addition, the operation time was significantly

shorter in the aspirin group whereas the proportions of cer-

vical spine procedures and the lumbar fusion procedures

with 3-4 fused segments were significantly higher in the

control group. The two groups were not matched according

to the surgical lesion or surgical invasion associated with the

surgical procedure. Soleman et al.19) compared 40 patients in

the aspirin continuation group with 62 patients in the aspirin

discontinuation group at least 1 week before noninstru-

mented extradural lumbar spine surgery. There were no sig-

nificant differences in the operation time, perioperative

bleeding volume, average postoperative blood transfusion

volume, or complication rate between the two groups. A

systematic review and meta-analysis of these three studies

showed that continuing aspirin did not increase the surgery

time, perioperative bleeding, or complications, including

epidural hematoma formation11). These results are consistent

with those of the present study. In these studies, the duration

of surgery was about 1-2 times longer, intraoperative bleed-

ing was about 3-14 times higher, and postoperative bleeding

was more than 1/2 to 2 times higher. The degree of surgical

invasion was equal to or greater than that of our series. The

extent to which aspirin withdrawal causes perioperative

coronary and cerebrovascular accidents was not clear in

these studies. However, studies involving 5690 participants

who underwent 5866 orthopedic surgeries of the spine

(38.0%), hip (31.0%), and knee (31.0%) showed that the

rate of perioperative continuation of aspirin in patients with

coronary artery disease in recent cases significantly in-

creased and that the incidence of postoperative myocardial

infarction was significantly reduced20). In the studies by Park

et al.16) and Soleman et al.19), the aspirin group included

more patients undergoing secondary prophylaxis for coro-

nary artery disease. Cuellar et al.17) retrospectively enrolled

patients in the aspirin withdrawal group and prospectively

enrolled patients in the aspirin continuation group, suggest-

ing the possibility of selection bias. The small number of

cases in these studies may have also affected the results.

Studies that do not advocate aspirin continuation in pa-
tients undergoing spine surgery

Kang et al.7) compared perioperative bleeding and compli-

cations of lumbar fusion between patients who stopped tak-

ing aspirin 1 week before surgery and those who did not

take aspirin. Although there was no difference in intraopera-

tive bleeding or intraoperative blood transfusion between the

two groups, the aspirin group had significantly higher post-

operative bleeding and transfusion volumes. One patient re-
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quired reoperation for an epidural hematoma. However, this

patient had a significant intraoperative bleeding volume of

1500 mL, and postoperative coagulation abnormality associ-

ated with bleeding may occur17). In addition, the authors

noted that the patients in the aspirin group had more medi-

cal diseases that could have been associated with a bleeding

tendency. Park et al.8) compared perioperative bleeding in a

3 to 7 day preoperative aspirin discontinuation group, a 7 to

10 day preoperative aspirin discontinuation group, and a

nonaspirin (control) group of patients undergoing one- or

two-level lumbar interbody fusion. In contrast to the find-

ings reported by Kang et al.7), patients who discontinued as-

pirin 7-10 days before surgery showed no increase in

drained blood. When aspirin was withdrawn 3-7 days before

surgery, the amount of drained blood was higher in stand-

alone and one-level fusion than in the control group; how-

ever, there was no difference between two-level fusion and

the control group. In contrast, in two-level fusion, the post-

operative bleeding volume was significantly higher in pa-

tients who discontinued aspirin 7-10 days before the opera-

tion than in the control group. In addition, three epidural he-

matomas requiring reoperation occurred in the two-level in-

tervertebral fixation group, two hematomas occurred in the 7

to 10 day preoperative aspirin discontinuation group, and

one hematoma occurred in the control group. The two pa-

pers recommended aspirin withdrawal at least 7 days before

surgery, but as Cuellar et al.17) pointed out, they included no

patients who continued aspirin during the perioperative pe-

riod. In a systematic review and meta-analysis of four stud-

ies, including that by Park et al.8), aspirin did not increase

the duration of surgery, intraoperative bleeding volume, or

risk of blood transfusions, consistent with the present

study21).

Limitations of this study

This study has some limitations. The first is that it was a

retrospective study. Additionally, it was impossible to divide

the patients taking aspirin into a continuation group and a

discontinuation group and directly compare and evaluate

these two groups. Therefore, the risk of cardiovascular and

cerebrovascular accidents could not be assessed when aspi-

rin was withdrawn during the perioperative period of cervi-

cal laminoplasty. In addition, the effects of confounding fac-

tors associated with the indication for oral aspirin could not

be ruled out. Aging is generally a risk factor for periopera-

tive complications22), including postoperative spinal epidural

hematoma23), mortality22,24), anemia, and chronic kidney dis-

ease which is an independent risk factor for in-hospital

death after spinal surgery25). Considering the trend of a pro-

longed APTT in the aspirin group, we do not believe that

the safety of perioperative administration is overestimated

because these indices could have had a more unfavorable ef-

fect on the aspirin than nonaspirin group. Second, because

perioperative complications occur relatively infrequently, the

sample size in this study may be too small for statistical de-

tection. Spinal epidural hematoma formation, a postoperative

complication of spinal surgery, is rare, and its cause is a

complex effect of multiple factors13,14,23), making it difficult to

assess the effects of aspirin in this study. However, although

abnormal coagulation and anticoagulant therapy are gener-

ally considered risk factors for epidural hematoma forma-

tion13,23), antiplatelet drugs and anticoagulants have been dis-

tinguished in previous discussions despite their completely

different mechanisms of action. Aspirin, an antiplatelet drug,

does not induce a high international normalized ratio or pro-

longed APTT, which are risk factors for epidural hematoma

formation23); therefore, these two drugs should be evaluated

separately.

Recommendations from this study

The need for perioperative blood transfusion and reopera-

tion for postoperative epidural hematomas are undesirable

problems that spinal surgeons may encounter. Additionally,

myocardial infarction or cerebral infarction during the pe-

rioperative period is a crucial problem that must be avoided,

especially for patients of very advanced age with relatively

vulnerable general conditions. Typically, continuing aspirin

is reasonable when the risks of thrombotic events outweigh

those of increased bleeding. Accordingly, continuing aspirin

administration in perioperative period of cervical lamino-

plasty with a low risk of bleeding seems reasonable, particu-

larly for patients preventing secondary thrombosis with aspi-

rin, the withdrawal of which has a high risk of thrombosis.
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