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Abstract
Study design A prospective observational study.
Objectives To determine the incidence of deep venous thrombosis (DVT) and to evaluate the risk factors for DVT
development associated with degenerative cervical spine disease.
Setting Hokkaido Spinal Cord Injury Center, Japan.
Methods Between April 2008 and March 2015, patients with degenerative cervical spine disease, such as compressive
myelopathy or radiculopathy, who underwent surgical treatment were prospectively assessed. Leg vein ultrasonography and
D-dimer tests were performed preoperatively and at 4 days after surgery. All patients received treatment with intermittent
pneumatic compression and elastic stockings for primary DVT prophylaxis. No anticoagulation medications were used for
DVT prophylaxis.
Results A total of 289 patients (203 males, 86 females; median age: 67 years (interquartile range, 58–76)) were included.
Nine patients (3.1%) exhibited DVT during the perioperative period. All 9 cases were women who had distal DVT. The
incidences of preoperative and postoperative DVT were 1.1% and 2.1%, respectively. The univariate analysis showed that
statistically significant risk factors for perioperative DVT included female gender (P < 0.01), advanced age (P= 0.04), a low
Japanese Orthopaedic Association score (P= 0.03), rapidly progressive myelopathy (P < 0.01), and inability to walk (P=
0.01). The multivariate analysis showed that rapidly progressive myelopathy (P= 0.04) was the most important risk factor.
Conclusion Female gender and rapidly progressive myelopathy are high-risk factors that predict the development of DVT
during the perioperative period of cervical spine surgery. This result indicates that screening and treatment for DVT are
needed in such high-risk patients.

Introduction

Deep venous thrombosis (DVT) is a potentially fatal com-
plication because of the risk of pulmonary thromboembo-
lism development [1, 2]. Prevention, early detection, and
timely treatment of DVT are very important during the
perioperative period of spinal surgery [3]. According to

various reports, the incidence of DVT in patients who
undergo spinal surgery ranges from 0.3 to 31% [4–7]. The
incidence of DVT has been reported to vary depending on
the type of disease, spinal level, method of surveillance,
DVT prophylaxis, and surveillance period [5, 8].

The incidence of DVT in the patients with cervical spinal
cord injury due to trauma is very high particularly in those
unable to walk and with severe paralysis of the lower limbs
[3]. Because patients with cervical degenerative spinal
disease often have paralysis of the lower limbs and walking
disabilities, it is very important to evaluate the risk of DVT
during the perioperative period of degenerative cervical
spine surgery. Previous studies have reported that perio-
perative DVT was usually detected in the period between 3
and 7 days after spinal surgery [9, 10]. However, few
reports have been published on perioperative DVT in
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patients with degenerative cervical spine disease without
acute traumatic spinal cord injury, such as compressive
myelopathy or radiculopathy. The purpose of this study is to
elucidate the incidence and risk factors for perioperative
DVT development by prospectively analyzing patients who
underwent cervical spine surgery for degenerative spinal
disease.

Methods

A total of 761 patients who underwent cervical spine sur-
gery between April 2008 and March 2015 in the Hokkaido
Spinal Cord Injury Center were enrolled in this study. The
exclusion criteria consisted of spinal cord injury due to
trauma, infection, inflammatory disease, neoplastic disease,
and other diseases for which anticoagulation medication
was prescribed. We obtained approval from the institutional
review board of Hokkaido Spinal Cord Injury Center and
written informed consent was attained from all patients
prior to their enrollment.

Leg vein ultrasonography and D-dimer tests were per-
formed preoperatively and at the median of 4 days (IQR:
4–5, mean: 4.1, standard deviation: 0.54) after surgery.
Bilateral ultrasonography of both legs (SSD2000; ALOKA,
Tokyo, Japan, Aplio XG; TOSHIBA, Tokyo, Japan) was
performed by experienced physicians. When DVT was
detected before and/or after surgery, a cardiovascular sur-
geon was consulted, and anticoagulant therapy was started
using unfractionated heparin and/or warfarin.

Intermittent pneumatic compression with a calf pump
and elastic stockings were used in all cases from induction
of general anesthesia to postoperative ambulation. Patients
were allowed to leave the bed using a wheelchair and begin
walking the day after the operation. No anticoagulation
medications were used for DVT prophylaxis.

The incidence of DVT was evaluated in relation to the
following factors. There was a total of 12 predictors. The
details are as follows:

Patient factors: (i) Gender (male or female with male as
the reference). (ii) Age (years). (iii) Existence of diabetes
mellitus (yes/no with no as reference). (iv) Existence of
cardiovascular disease (yes/no with no as reference). Dis-
ease factors: (i) preoperative Japan Orthopaedic Association
scoring system for the evaluation of cervical myelopathy
(JOA score, 0–17 points) [11]. (ii) Preoperative motor score
of the lower limbs (0–50 points) as per the International
Standards for Neurological Classification of Spinal Cord
Injury, in order to evaluate the risk factor for DVT devel-
opment in relation to the paralysis of lower limbs [12]. (iii)
Rapidly progression of myelopathy dichotomized (yes/no
with no as reference). Rapidly progression of myelopathy
was defined as patients with a JOA score that decreased two

points or more during a recent 1-month period [13]. The
patients’ severity of myelopathy in a recent 1-month period
was evaluated by clinical interview based on the course of
neurological disorder (ability to walk, ability to go up and
down stairs, worsening of fine motor skills (trouble with
handwriting, manipulating buttons, or handling chop-
sticks)), and we evaluated the difference in JOA score
between admission and 1 month before admission. (iv)
Preoperative walking ability dichotomized according to the
ability to walk with or without aids (inability to walk, yes/
no with no as reference). Walker (inability to walk: no) was
defined as patients who can walk with or without walking
aids. Surgery-related factors: (i) operating time (minutes).
(ii) Intraoperative blood loss (ml). (iii) Surgical approach
(posterior or anterior with anterior as reference). (iv) Spinal
fusion (yes/no with no fusion as reference).

The results are expressed as the mean ± standard devia-
tion. Statistical analyses were performed using Fisher’s
exact probability test, the Mann–Whitney U, test and
binomial logistic regression analysis, as appropriate. The
multivariate analyses of the risk factors for perioperative
DVT was performed in the following procedure. (1) Initial
univariate analyses to quantify the association between the
candidate predictors (a total of 10 predictors: gender, age,
operating time, intraoperative blood loss, JOA score, lower
extremity motor score, rapidly progressive myelopathy,
inability to walk, diabetes mellitus, cardiovascular disease)
and DVT. (2) Entering all predictors (except gender) and
using a stepwise forward selection method to select a par-
simonious set of predictors. (Gender was not appropriate for
logistic analysis because of no male with DVT develop-
ment.) (3) Testing the discrimination and calibration of the
final set of predictors. Discrimination was measured with
the use of the area under the receiver operating character-
istic curve (AUC). We have evaluated calibration by cal-
culating coefficient determination (R2). (4) Providing the
odds ratio (OR) for the final set of predictors. When we
have sampling zeros (i.e., zero counts), an ad hoc method to
estimate the OR (modified OR) was used, which consisted
of adding 0.5 to each cell value. A receiver operating
characteristic (ROC) analysis was conducted to assess the
D-dimer cutoff point. We considered a value of P < 0.05 to
be statistically significant throughout all analyses.

Results

Of the 761 patients, 289 patients who underwent cervical
surgery for degenerative spinal disease met the inclusion
criteria for this study (203 males, 86 females; median age:
67 years (interquartile range (IQR): 58–76)). The patients
received spinal surgery for cervical spondylotic myelopathy
(n= 197), cervical ossification of the posterior longitudinal
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ligament (n= 51), cervical disc herniation (n= 20),
cervical spondylotic radiculopathy (n= 16), cervical
kyphosis (n= 4), and cervical spondylosis (n= 1). Elective
spine surgery was performed in 284 patients, and an
emergency/sub-emergency operation was performed in 5
patients (4 cases: cervical spinal myelopathy, 1 case: cer-
vical disc herniation).

The overall incidence of DVT was 3.1% (9/289 cases)
for cervical spine surgery patients (Table 1). All 9 cases of
positive DVT were women who had distal DVT without
proximal DVT. No patients had clinical signs of DVT. The
incidence of preoperative DVT was 1.1% (3/284 cases,
excluding 5 patients who were not examined because an
emergency/sub-emergency operation was performed). The
incidence of postoperative DVT was 2.1% (6/286 cases,
excluding 3 cases of preoperative positive DVT). The
length of bed rest after surgery was within 24 h in all
patients.

The univariate analysis for preoperative DVT found that
female gender was the only statistically significant risk
factor (P= 0.024, OR: 17.5, 95% confidence interval (CI):
0.90–343.05) (Table 2). The risk factors related to the sur-
gery, including the operation time, intraoperative blood
loss, surgical approach, and spinal fusion, were not sig-
nificantly associated with postoperative DVT in the uni-
variate analysis (Table 3). The univariate analysis for
perioperative DVT showed that statistically significant risk
factors included female gender (P < 0.01, OR: 49.9, 95%
CI: 2.87–867.5), advanced age (P= 0.04, OR per 1 year
increment: 1.08, 95% CI: 1.00–1.16), low JOA score
(P= 0.03, OR: 0.03, 95% CI: 0.57–0.97), rapidly pro-
gressive myelopathy (P < 0.01, OR: 10.4, 95% CI:
2.59–41.8) and inability to walk (P= 0.01, OR: 6.5, 95%
CI: 1.51–28.0) (Table 4). As the results of stepwise forward
selection, four variables (age, JOA score, rapidly pro-
gressive myelopathy, and inability to walk) were chosen as
the final set of predictors for the multivariate analysis, and
the AUC was 0.80 (95% CI: 0.62–0.98) and the R2 was

0.16. The multivariate analysis for perioperative DVT
showed that rapidly progressive myelopathy (P= 0.04) was
the only significant risk factor (Table 5).

No statistically significant difference was found between
the DVT-positive group and the DVT-negative group in
terms of the preoperative D-dimer level (1.30 ± 0.49 vs.
0.93 ± 1.22 µg/ml). Patients with DVT had significantly
higher D-dimer levels 4 days after surgery than those
without DVT (5.80 ± 5.44 vs. 1.82 ± 1.22 µg/ml; P < 0.01).
The cutoff D-dimer level determined from the ROC curve
was 2.67 µg/ml on postoperative day 4. The sensitivity was
83.3%, and the specificity was 86%.

Discussion

Thromboembolic events are potential complications of
cervical spine surgery [7]. The incidence of DVT in patients
who undergo cervical spine surgery has been reported to be
0.5–4.5% [5, 7, 14]. However, the incidence of DVT
development in patients who undergo cervical degenerative
spinal surgery is controversial because previous studies
have included patients with acute traumatic spinal cord
injury, spinal tumors, rheumatoid arthritis, and infectious
diseases [5, 7, 14]. The present study demonstrated that the
perioperative incidence of DVT development in patients
with degenerative cervical spine disease was 3.1%.

The present study showed that patients with rapidly
progressive myelopathy have a high risk of developing
DVT in the multivariate analysis. Matsumoto et al. reported
that the incidence of DVT is very high (36.8%) in patients
with cervical spinal cord injury due to trauma [3]. After
acute traumatic spinal cord injury, severe paralysis can be
accompanied by reduced venous return, leading to the
development of DVT. Furthermore, because a possible loss
of the circulatory variation in hemostatic and fibrinolytic
function has also been suggested in patients with spinal cord
injury due to trauma, DVT is quite likely to develop in the

Table 1 DVT in patients
undergoing cervical spine
surgery

Case Age/gender Diagnosis Procedure Positive DVT DVT type Location

1 55/F C-OPLL Laminoplasty Pre-Op Distal Rt. Soleus v.

2 83/F CSM Posterior fusion Pre-Op Distal Lt. Soleus v.

3 79/F CSM Posterior fusion Pre-Op Distal Rt. Soleus v.

4 81/F C-OPLL Laminoplasty POD 4 Distal Lt. Soleus v.

5 72/F CSM Laminectomy POD 4 Distal Rt. Peroneal v.

6 89/F CSM Posterior fusion POD 4 Distal Rt. Soleus v.

7 58/F CDH Anterior fusion POD 4 (pre-op N/A) Distal Lt. Soleus v.

8 79/F CSM Posterior fusion POD 4 (pre-op N/A) Distal Lt. Soleus v.

9 80/F CSM Laminoplasty POD 4 (pre-op N/A) Distal Rt. Peroneal v.

DVT deep venous thrombosis, C-OPLL cervical ossification of posterior longitudinal ligament, CSM cervical
spondylotic myelopathy, CDH cervical disc herniation, Pre-Op pre-operation, POD postoperative day, N/A
not available, Rt right, Lt left, Soleus v. soleus vein, Peroneal v. peroneal vein
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presence of acute traumatic spinal cord injury [3, 15].
Rapidly progressive myelopathy would cause sympathetic
nerve disorder, which leads to reduced vascular contraction,
like a spinal cord injury due to trauma. DVT is likely to
develop in the presence of rapidly progressive myelopathy,
even if paralysis is not severe.

Several risk factors have been reported for DVT devel-
opment in patients undergoing spinal surgery, such as
advanced age, female gender, obesity, neurological deficits,

long operative time, and spinal tumors [6, 8, 16, 17]. The
present study showed that female gender, advanced age,
rapidly progressive myelopathy, low JOA score, and
inability to walk were statistically significant risk factors for
perioperative DVT development associated with degen-
erative cervical spine disease. Concerning the pathogenesis
of DVT, the three major factors in Virchow’s triad (blood
retention, capillary wall disorder, and blood coagulopathy)
are well known [3, 15]. Patients with a low JOA score have

Table 3 Univariate analysis of
the risk factors for postoperative
DVT

DVT positive
n= 6

DVT
negative
n= 280

P-value Odds
ratio

95% CI

Operating time, mean ± SD (min) 102.8 ± 55.7 107.3 ± 52.3 0.42 1.10 1.00–1.21

Intraoperative blood loss, mean ± SD
(ml)

39.5 ± 42.6 38.6 ± 75.5 0.49a 1.00 0.98–1.01

Surgical approach, n (%) Posterior 5 (1.9%) 256 (98.1%) 0.50 0.47 0.05–4.18

Anterior 1 (4.0%) 24 (96.0%) 1.0 (ref)

Spinal fusion, n (%) + 3 (2.4%) 123 (97.6%) 0.77 1.28 0.25–6.44

− 3 (1.9%) 157 (98.1%) 1.0 (ref)

Surgical approach: posterior was coded as 1 and anterior was coded as 0. Spinal fusion: yes was coded as 1
and no was coded as 0

DVT deep venous thrombosis, SD standard deviation, CI confidence interval, ref. reference
aOdds ratio per 1 ml increment

Table 2 Univariate analysis of
the risk factors for preoperative
DVT

DVT positive
n= 3

DVT
negative
n= 281

P-value Odds
ratio

95% CI

Gender, n (%) Female 3 (3.6%) 80 (96.4%) 0.024 17.50a 1.10–343.05

Male 0 (0%) 201 (100%) 1.0 (ref.)

Age, median (IQR)
(years)

79 (67–81) 67 (58–76) 0.42 1.05b 0.94–1.17

JOA score, mean ± SD
(/17 points)

9.8 ± 2.6 10.0 ± 2.6 0.90 0.97 0.63–1.51

Lower extremity motor
score, median (IQR) (/50
points)

50 (48–50) 49 (46–50) 0.50 1.16 0.76–1.78

Rapidly progressive
myelopathy, n (%)

+ 0 (0%) 20 (100%) 0.80 1.82a 0.09–36.50

− 3 (1.1%) 261 (98.9%) 1.0 (ref.)

Inability to walk, n
(%)

+ 0 (0%) 20 (100%) 0.80 1.82a 0.09–36.50

− 3 (1.1%) 261 (98.9%) 1.0 (ref.)

Diabetes mellitus, n
(%)

+ 0 (0%) 53 (100%) 0.54 0.61a 0.03–12.00

− 3 (1.3%) 228 (98.7%) 1.0 (ref.)

Cardiovascular
disease, n (%)

+ 1 (4.3%) 22 (95.7%) 0.15 5.89 0.51–67.50

− 2 (0.8%) 259 (99.2%) 1.0 (ref.)

Gender: female was coded as 1 and male was coded as 0. Rapidly progressive myelopathy, inability to walk,
diabetes mellitus, and cardiovascular disease: yes was coded as 1 and no was coded as 0

DVT deep venous thrombosis, IQR interquartile range, SD standard deviation, JOA score Japanese
Orthopaedic Association score, CI confidence interval, ref. reference
aModified odds ratio
bOdds ratio per 1 year increment
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difficulty walking, leading to reduced venous return and
blood retention. However, the current study demonstrated
no significant difference between the DVT-positive group
and the DVT-negative group for the motor score of the
lower limbs. Even if the motor paralysis of the lower limbs
was not severe, patients with myelopathy could not walk
because of spasticity and disturbance of the posterior fas-
ciculus of the spinal cord. These results suggest that

walking ability is more important for DVT development
than motor paralysis in patients with cervical spine disease.

Early detection of DVT in the perioperative period of
spinal surgery is very important, however, little information
is available regarding the timing of DVT onset, and the
appropriate timing of DVT screening is controversial. In
several reports, the peak onset of DVT is on day 4 after total
joint arthroplasty, and the incidence of DVT significantly

Table 5 Multivariate analysis of
the risk factors for perioperative
DVT

Partial regression
coefficient

Standard error P-value Odds
ratio

95% CI

Age (years) 0.06 0.04 0.13 1.06 0.98–1.15

JOA score (points) −0.02 0.17 0.91 0.98 0.70–1.38

Rapidly progressive
myelopathy

1.92 0.94 0.04 6.85 1.09–43.24

Inability to walk 0.40 1.04 0.70 1.49 0.19–11.51

Intercept −8.17 0.00–0.59

DVT deep vein thrombosis, JOA score Japanese Orthopaedic Association score, CI confidence interval, ref.
reference

Table 4 Univariate analysis of
the risk factors for perioperative
DVT

DVT
positive
n= 9

DVT
negative
n= 280

P-value Odds ratio 95% CI

Gender, n (%) Female 9 (10.5%) 77 (89.5%) <0.01 49.9a 2.87–867.50

Male 0 (0%) 203 (100%) 1.0 (ref.)

Age, median (IQR) (years) 79 (72–81) 67 (58–76) 0.04 1.08b 1.00–1.16

Operating time, mean ± SD
(min)

100.4 ±
45.3

107.3 ±
52.3

0.70 0.10 0.98–1.01

Intraoperative blood loss, mean ± SD (ml) 38.6 ± 35.2 38.6 ± 75.5 1.0 1.00c 0.99–1.01

JOA score, mean ± SD (/17 points) 8.1 ± 2.9 10.0 ± 2.6 0.03 0.74 0.57–0.97

Lower extremity motor score, median
(IQR) (/50 points)

49 (40–50) 49 (45–50) 0.53 0.97 0.88–1.07

Rapidly progressive
myelopathy, n (%)

+ 4 (16.7%) 20 (83.3%) <0.01 10.4 2.59–41.80

− 5 (1.9%) 260 (98.1%) 1.0 (ref.)

Inability to walk, n (%) + 3 (13.0%) 20 (87.0%) 0.01 6.50 1.51–28.00

− 6 (2.3%) 260 (97.7%) 1.0 (ref.)

Diabetes mellitus, n (%) + 3 (5.5%) 52 (94.5%) 0.28 2.19 0.53–9.05

− 6 (2.6%) 228 (97.4%) 1.0 (ref.)

Cardiovascular disease, n
(%)

+ 2 (8.7%) 21 (91.3%) 0.13 3.52 0.69–18.00

− 7 (2.6%) 259 (97.4%) 1.0 (ref.)

Gender: female was coded as 1 and male was coded as 0. Rapidly progressive myelopathy, inability to walk,
diabetes mellitus, and cardiovascular disease: yes was coded as 1 and no was coded as 0

DVT deep vein thrombosis, SD standard deviation, JOA score Japanese Orthopaedic Association score, CI
confidence interval, ref. reference
aModified odds ratio
bOdds ratio per 1 year increment
cOdds ratio per 1 ml increment
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decreases on postoperative day 14 [9, 10]. Previous studies
have reported that the first time when postoperative DVT
may be detected occurs in the period between 3 and 7 days
after spinal surgery [3, 8, 18–20]. Hence, we performed
DVT screening using leg vein ultrasonography pre-
operatively and at 4 days after surgery. In this study, no
patients exhibited fatal pulmonary thromboembolism
development during the perioperative period.

There have been studies to show that the incidence of
DVT is relatively lower in Asians including Japanese as
compared to their Western counterparts [21–23]. Medical
prophylaxis for DVT after total knee arthroplasty or total
hip arthroplasty has been routinely performed in our hos-
pital according to the Japanese guideline [24]. However, no
anticoagulation medications have been used for DVT pro-
phylaxis in spine surgery, because anticoagulation therapy
was not recommended in patients undergoing spine surgery
and those with spine injury in Japan [24]. This study
showed that the prevalence of DVT in our patients under-
went degenerative cervical spine surgery without chemo-
prophylaxis was 3.1%. With risk assessment, proper
surveillance, and a preventative protocol for DVT prophy-
laxis, routine medical prophylaxis may not be necessary in
Japanese undergoing elective spine surgery.

D-dimer measurement is predominantly used for DVT
screening because the diagnostic significance of the D-
dimer test for predicting DVT is well known, however, the
cutoff level of D-dimer for predicting the risk of developing
DVT is controversial for spinal surgery. Matsumoto et al.
set the D-dimer level cutoff point at 5.82 µg/ml on post-
operative day 3 in patients with acute traumatic spinal cord
injury who were treated surgically and reported that the
sensitivity and specificity were 72.7% and 76.5%, respec-
tively [3]. Yoshioka et al. reported that the sensitivity and
specificity of D-dimer measurements on day 7 after spinal
surgery were 83.3% and 75.7%, respectively, when the D-
dimer cutoff level was set at 6.5 µg/ml [20]. A D-dimer
level >10 µg/ml is reported to be indicative of a high risk for
DVT after total joint arthroplasty [25]. Yoshiiwa et al. set
the D-dimer level cutoff point at 10 µg/ml and reported that
55% of patients whose D-dimer levels were over 10 µg/ml
had DVT on day 4 after spinal surgery [19]. This study
demonstrated that a D-dimer level cutoff of 2.67 µg/ml on
postoperative day 4 provided 83.3% sensitivity and 86%
specificity for degenerative cervical spine disease. Com-
pared to previous reports [3, 19, 20], the D-dimer cutoff
point derived from our study was relatively low. One reason
may be that these previous reports included patients with
traumatic disease, infectious disease, spinal tumors, and
inflammatory diseases [3, 19, 20], which may be the reason
that their D-dimer levels were high [26]. However, Hamidi
et al. reported a similar result that the optimum D-dimer
cutoff value was 2.1 µg/ml on day 3 following surgery in

patients who underwent elective spinal surgery, excluding
acute traumatic spinal cord injury and solid tumors [4].
Therefore, the D-dimer cutoff value of our study can be
used as a reliable tool for DVT screening in cervical spine
surgery cases.

There are several limitations in the present study. We did
not perform ultrasonography for all patients before surgery.
Four of the 5 patients did not receive preoperative DVT
screening because they required an emergency operation
because of rapidly progressive myelopathy. Among these
patients, DVT was detected in 3 cases at 4 days after sur-
gery, suggesting a possibility that DVT developed pre-
operatively. These data also suggest that rapidly progressive
myelopathy is a crucial risk factor to predict the develop-
ment of DVT. Another limitation is that the sample size was
small compared to the frequency of DVT development to
determine the risk factors, which caused wide 95% CI in the
analysis of several factors such as gender, rapidly pro-
gressive myelopathy, inability to walk, and cardiovascular
disease. Because the number of DVT positive cases was
very small, the sufficient sample size to determine the
confident risk factors could be very large. This study
showed possible risk factors for developing DVT in cervical
spine surgery, however, the results could be one of the
guidelines for DVT prophylaxis. Regarding statistical ana-
lysis, stepwise selection was used for entering variables into
a multivariate logistic regression model. This procedure has
a problem that variables which are causally related to out-
come might be removed. As the results of stepwise forward
selection, four variables (age, JOA score, rapidly pro-
gressive myelopathy, and inability to walk) were chosen as
the final set of predictors for the multivariate analysis.
However, initial univariate analysis showed that any other
variables, except these four variables, were not significantly
risk factors for DVT development. Advanced age, neuro-
logical deficit, and walking disability have been reported to
be identified as important risk factors for DVT [6, 8, 14,
17]. Matsumoto et al. reported that traumatic spinal cord
injury, which causes acute myelopathy, is also an important
risk factor for DVT developing [3]. For these reasons, four
variables (age, JOA score, rapidly progressive myelopathy,
and inability to walk) could be appropriate as the final set of
predictors for the multivariate analysis.

Conclusion

DVT assessment using ultrasonography and a D-dimer test
is important for early detection and timely treatment of
DVT during the perioperative period of cervical spine sur-
gery. Multivariate analysis showed that rapidly progressive
myelopathy is a high-risk factor for the perioperative
development of DVT in patients with cervical spine
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surgery. Especially, elderly females with rapidly pro-
gressive cervical myelopathy have a high risk of developing
DVT.
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