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A comparative study on clinical outcomes
and safety of accurate anterior cervical
ossified posterior longitudinal ligament en
bloc resection versus piecemeal resection

in patients with ossification of the cervical
posterior longitudinal ligament: a propensity
score-matching analysis
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Abstract

Objective The anterior approach for cervical ossification of posterior longitudinal ligament (OPLL) excision can
improve long-term neurofunctional recovery by providing direct spinal cord decompression. The objective of the
present study was to compare the clinical outcomes and complications between accurate anterior cervical ossified
posterior longitudinal ligament en bloc resection (ACOE) versus piecemeal resection (ACOP) using propensity score-
matching analysis.

Methods Included in this study were 189 OPLL patients (65 female) who underwent anterior cervical surgery, with a
mean age of 54.85 years. Of them, 105 patients (39 female) with a mean age of 55.69 years underwent ACOE, and the
remaining 84 patients (26 female) with a mean age of 53.80 underwent ACOP. Of the 189 patients, 70 patients (37%)

had a canal occupying ratio (COR) > 50%, and therefore the patient data were stratified by COR with 50%. The clinical

outcomes were compared between the two groups during a at least 27-month follow-up period.
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Results The mean final follow-up JOA score in ACOE group was higher than that in ACOP group. The JOA recovery
rate of patients with COR > 50% was higher in ACOE group. The mean operative time and intraoperative blood loss
were both lower in ACOE group. However, postoperative complications were not significantly different between the

two groups.

Conclusion This study demonstrated that the ACOE technique gained higher JOA recovery rates and better
neurological recovery than ACOP for OPLL patients with COR>50%. In addition, ACOE offered a shorter operative time
and less intraoperative blood loss as compared with ACOP. Therefore, the postoperative complications were not more

common between two groups.

Keywords Ossification of posterior longitudinal ligament, Spinal Canal, Treatment outcome, Neurologic recovery,

Canal occupying ratio

Background

Ossification of the posterior longitudinal ligament
(OPLL) is a progressive spinal disease characterized by
ectopic bone formation within the posterior longitudinal
ligament. The overall incidence of OPLL in Asia is about
2.4%, with the main concomitant of significant compres-
sion on the spinal cord and/or nerve roots, leading to
quadriparesis or other myelopathies in severe cases [1—
3]. Various options are currently available for OPLL man-
agement, including follow-up observation and surgical
intervention. Surgery is one of the ideal treatments for
patients with severe neurological impairment [4]. Studies
have demonstrated that early surgical intervention can
improve neurological function of OPLL patients [5].

However, there have long been debates on the optimal
approach for OPLL [6, 7]. Anterior surgery can directly
remove ossification and provide direct spinal decom-
pression to improve long-term neurological function
[8], especially for OPLL patients with a high canal occu-
pying ratio (COR) [9-11]. But dural sac adherence is
reported to occur in 13-15% OPLL lesions, which may
cause cerebrospinal fluid (CSF) leak when direct excision
is performed [12, 13]. Other typical complications such
as dysphagia and hoarseness due to postoperative ret-
ropharyngeal edema or recurrent laryngeal nerve injury
are also major concerns in anterior approach surgery.
For this reason, many surgeons choose to float the lesion
anteriorly or discard the anterior approach [14].

In this retrospective study, we introduced a safe sur-
gical procedure for OPLL excision, known as accurate
anterior cervical OPLL en bloc resection (ACOE) [15],
and compared it with anterior cervical OPLL piecemeal
resection (ACOP) in terms of safety and prognosis. The
surgical outcomes were also compared in propensity
score matched patients to minimize bias between groups.
To the best of our knowledge, this is the largest cohort
study to compare ACOE and ACOP for OPLL patients.

Methods

Study participants

This retrospective cohort study included 206 patients
with cervical OPLL who were treated with anterior
cervical surgery in Changzheng Hospital (Shanghai,
China) between November 2007 and July 2021. Patient
data, including complications, were obtained from the
electronic medical record database of the hospital and
patients or their guardians. The study was approved
by the Ethics Committee of the said hospital. Written
informed consent was obtained from all patients or their
guardians. This study followed the reporting guideline of
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) for cohort studies.

Population

The inclusion criteria were patients age between 35 and
80 years with cervical OPLL detected by imaging scan,
and their clinical manifestations failed to improve after
more than three-month conservative treatment. The
exclusion criteria were patients with incomplete clini-
cal data and those who failed to complete postoperative
follow-ups.

Of the initially enrolled 206 patients, 17 patients were
excluded from the study due to missed follow-up data,
and finally 189 patients were included for analysis using a
sealed envelope (Fig. 1). The demographic data, including
age, gender, body mass index (BMI), days of hospital stay,
duration of symptoms, history of alcohol and smoking
use, diabetes, hypertension, and history of surgery, are
summarized in Table 1. The radiological data including
OPLL classification and COR of patients are also sum-
marized in Table 1. The mean follow-up duration was
67.67 £ 35.89 months (51.79 months in ACOE group vs.
87.51 months in ACOP, p<0.001) (Table 1).

Surgical procedures

ACOP was chosen for cases in which the OPLL could be
easily and completely resected intraoperatively without
the use of a grinding drill at an additional charge. In cases
in which the OPLL was adherent to a large area of the
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Fig. 1 Enrolment, cohort, treatment and follow-up. OPLL, ossification of the posterior longitudinal ligament; ACOE, accurate anterior cervical ossified
posterior longitudinal ligament en bloc resection; ACOP, anterior cervical ossified posterior longitudinal ligament piecemeal resection

dura mater and a whole resection would result in a large
defect of the dural sac causing severe CSF leak, the same
choice was made to resect the ossification as much as
possible in chunks, which would not result in spinal cord
compression, although some of the ossification might be
left to be adhered to the dural sac. Cases in this group
were also assigned to ACOP group, in which the OPLL
was not entirely resected, although the same grinding
drill was applied.

The exposure was the different type of operation
received by OPLL patients, which comprised ACOE and
ACOP. ACOE was performed as described previously
[15]. During surgery, most of the vertebral body was bit-
ten off, with the posterior wall of the vertebral body and
the ossified mass (OM) preserved, or the intervertebral
disc to the OM removed. The OM was floated by using
a high-speed burr to drill along the edges of the OM to
the depth of the dura. The posterior wall of the vertebral
body and the OM were removed with a Kocher or Allis
clamp. The ossification was separated from the dural
sac with a sharp nerve dissector. The remaining verte-
bral posterior wall-ossification complex (VPWOC) was

removed en bloc (Fig. 2). The width of the dissection
was the area of least compression of the OM edge, which
could ensure protection of the spinal cord and preserve
the dura during elevation of the ossified ligament. The
extent of resection was a little lager than the segment
responsible for the patient’s chief complaint or the seg-
ment with obvious cord or nerve root compression. For
dura defects with an intact arachnoid membrane with-
out CSF leak, no repair was performed. In case CSF leak
occurred, the dura would be repaired with a dura guard
patch to protect the spinal cord. The dural ossification
(DO) would be preserved as much as possible if no spinal
cord compression by the DO was observed; otherwise,
the DO would be resected en bloc.

In ACOP surgery, the OPLL was removed in piece-
meals using a Kerrison rongeur or a neural stripper with
a hook and a sharp scalpel after exposing the ossification.

The operation was performed by the same team of
surgeons. All ossifications were resected by senior spine
surgeons. All procedures were performed in accor-
dance with the standard procedures and pre-operative
planning.
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Table 1 Baseline demographic characteristics of the patients

Characteristic ACOE ACOP p-
(n=105) (n=84) value
Mean age, y (SD) 55.69 (8.81) 53.80(9.81) 0.166°
35-39,n (%) 3(2.86) 6(7.14)
40-49, n (%) 22 (20.95) 22 (26.19)
50-59, n (%) 40 (38.01) 36 (42.86)
60-69, n (%) 34(32.38) 15 (17.86)
70-79, n (%) 6(5.71) 5(5.95)
Female, n (%) 39(37.14) 26 (30.95) 0373°
BMI range (kg/mz) 25.13(297) 24.72(3.30) 0.369°
<184, n (%) 0 4(4.76)
18.5-24.0, n (%) 35(33.33) 31 (36.90)
24.1-27.9,n (%) 57 (54.29) 39 (46.43)
>28.0,n (%) 13(12.38) 10(11.90)
Days of hospital stay, d (SD) 7.12 (1.26) 790 (3.85) 0.052°
Course of disease, m (SD) 26.71 (48.29) 28.14(39.94) 0828°
Classification, n (%)
Segmental 36 (34.29) 34 (40.48)
Continuous 19(18.10) 9(10.71)
Localized 36 (34.29) 34 (40.48)
Mixed 14 (13.33) 7(833)
Mean COR, (SD) 46.05 (15.40) 4034 (1487) 0011°
COR, n (%)
>50% 46 (43.81) 24 (28.57)
<50% 59 (56.19) 60 (71.43) 0031°
Medical history, n (%)
Alcohol use 10(9.52) 14 (16.67) 0.143°
Smoking 34(32.38) 30(35.71) 063°
Diabetes 14(1333) 11(1310)  0962°
Hypertension 32(3048) 24 (28.57) 0.776°
Surgical history 45 (42.86) 25(29.76)  0.064°
Time of follow-up, m (SD) ~ 51.79(14.87) 87.51(43.85) <0.001

a

2 Independent-samples t-test. ® Chi-square test. € Fisher’s exact test

ACOE =accurate anterior cervical ossified posterior longitudinal ligament en
bloc resection; ACOP =anterior cervical ossified posterior longitudinal ligament
piecemeal resection; BMI=body mass index; COR=canal occupying ratio

Outcome measures

The perioperative data including operative time, vol-
ume of intraoperative blood loss (IBL), and complica-
tions, such as CSF leak, pain, C5 palsy [defined as muscle
power of the deltoid by at least one grade using manual
muscle testing with potential biceps involvement and
without deterioration of lower extremity function [16].],
hoarseness, internal fixation displacement (IF failure),
hematoma, and Horner syndrome.

All participating patients were followed up on the out-
patient basis or by telephone interviews in July 2023.
The primary outcome was the improvement of postop-
erative neurological function assessed by the Japanese
Orthopedic Association (JOA) score [15]. The recovery
rate was calculated according to the following formula:
JOA recovery rate = (final JOA score - preoperative JOA
score) / (17 - preoperative JOA score) x 100% [17].The
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JOA recovery rate >75% was defined as excellent, 50-74%
as good, 25-49% as fair, and <25% as poor [10]. The
pain intensity was measured by the visual analogue scale
(VAS) score using a numerical rating scale.

All patients received preoperative cervical CT scan.
OPLL was classified basing on sagittal CT scans as seg-
mental, continuous, localized, and mixed type. COR was
defined as the maximum ratio of OM thickness to the
sagittal diameter of the spinal canal on CT scans. IF fail-
ure was defined as the internal fixation sinking>2 mm or
departure from the original radiographic fixation posi-
tion between immediate and follow-up postoperative
radiograms [18].

Statistics

Data were analyzed by R software (version 4.2.1).
Descriptive statistics were calculated to determine the
mean post-operative JOA, VAS score and JOA recovery
rate. Because the comparison between ACOE and ACOP
groups was stratified by severity of cord compression,
the balance of baseline characteristics was also assessed
in patients with severe compression (COR>50%). Dif-
ferences in continuous data as JOA, VAS scores, mean
operative time, volume of blood loss, and baseline includ-
ing age, BMI, days of hospital stay, and timing of surgery
between ACOE and ACOP groups were calculated using
two sample t test. And categorical data as gender, medi-
cal history, and complications were computed by Chi-
square or Fisher’s exact test. All tests were 2-tailed, with a
significance level of P<0.05.

The propensity scores for the surgical procedures were
calculated based on the age, gender, BMI, days of hospital
stay, duration of symptoms, history of alcohol and smok-
ing use, diabetes, hypertension, history of surgery, preop-
erative JOA score, COR, and follow-up duration. Patients
who underwent ACOE or ACOP were matched on the
basis of propensity scores and provided that the caliper
value<0.02.

Results

There was no significant difference in mean preoperative
JOA, VAS, final follow-up VAS score and JOA recovery
rate between the two groups. The mean final follow-up
JOA score and good or excellent prognosis (JOA recov-
ery rate>50%) in ACOE group were both significantly
higher than those in ACOP group. The mean final follow-
up VAS score was significantly lower than the preop-
erative value in both groups (both P<0.001). The mean
operative time and IBL in ACOE group were significantly
lower than those in ACOP group (Table 2).

The JOA recovery rate of the patients with COR>50%
in ACOE group was significantly higher than that in
ACOP group, but there was no significant difference
between the two groups when COR was <50% (Table 3).
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Fig. 2 En bloc resected ossification: ossification view (A), solid arrow indicates ossification; lateral view (B), posterior vertebral wall on the left (hollow
arrow) and ossification on the right (solid arrow)
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Table 2 Perioperative characteristics and clinical outcomes
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Table 4 Postoperative complications during the final follow-up

(crude analysis) Characteristics ACOE (n=105) ACOP (n=84) p-value
Characteristics ACOE ACOP p- Total, n (%) 18 (17.14) 12(14.29) 0.593°¢
(n=105) (n=84) value CSF leak 9(857) 6(7.14) 0718°
Mean JOA score (SD) C5 palsy 3(2.86) 2(238) >099°
Preoperative 9.81(2.81) 9.39(3.07) 0332° Hoarseness 2 (1.90) 1(1.19) >0.99°
Final 15.15(1.57) 1464 (183) 00412 IF failure 2(1.90) 2(238) >099b
RR, % 74312142 687221870 0079  Hematoma 1 (0.95) 10119 5099°
275, (%) 54(5143) 38(4524) Horner Syndrome 1(0.95) 0 -
<75,250,n (%) 44 (41.90) 306571 Neurological deterioration 0 0 -
<50,225,n (%) 4381 14(16.67) Vertebral artery injury 0 0 -
<25,n (%) 3(2.86) 2(2.38) 2 Chi-square test. ® Fisher’s exact test
Mean VAS score (SD) ACOE=accurate anterior cervical ossified posterior longitudinal ligament en
Preoperative 3.85 (1.42) 379(1.12) 0.7442 bloc resection; ACOP=anterior cervical ossified posterior longitudinal ligament
Final 149 (082) 140 (0.75) 04842 piecemeal resection; CSF =cerebrospinal fluid
Reduction 2.36 (1.26) 2.38(1.10) 09132
Mean operative time, min ~ 131.78 (36.80) 14649 (4567) 00152 A 1:1 matched comparison (n=37 patients in each
(SD) group) showed no significant difference in the demo-
<120, n (%) 44 (41.90) 27 (32.14) graphics, VAS score and operative time between the two
121-180, n (%) 50 (47.62) 43(51.19) groups. Meanwhile, the final JOA score and recovery rate
>180, n (%) 1(1048) 14(16.67) in ACOE group were significantly higher than those in
Mean blood loss, mL (SD) ~ 158.05 (114.64) 214.05 00152 ACOP group. The mean IBL in ACOE group was signifi-
(194.75) cantly lower than that in ACOP group (Table 5).
0-100, n (%) 2(49.52) 35(41.67)
101-200, n (%) 937.14) 3(2739) Discussion
201-300, n (%) 10.52) 14(1667) It was found in our study that ACOE was more effective
>300, n (%) 4(3.81) 2(14.29)

2 Independent-samples t-test

ACOE=accurate anterior cervical ossified posterior longitudinal ligament en
bloc resection; ACOP =anterior cervical ossified posterior longitudinal ligament
piecemeal resection; JOA=Japanese Orthopaedic Association; RR=recovery
rate; VAS=visual analogue scale

Table 3 Comparison of JOA score between the two groups by
the Canal occupying ratio

Characteristics Mean JOA score Mean RR, % (SD)
Preoperative, (SD) Final, (SD)
COR<50%
ACOE (n=59) 9.92(2.81) 15.12(1.74) 7538(21.13)
ACOP (n=60) 9.60(3.15) 14.95(1.63) 71.41(22.03)
p-value 0.566 2 05872 03182
COR=50%
ACOE (n=46) 9.67 (2.84) 1520 (1.34) 7293 (21.93)
ACOP (n=24) 8.88(2.85) 13.88(2.09) 61.98 (20.35)
p-value 0.268° 0.002° 0.046 2

@ Independent-samples t-test

JOA=Japanese Orthopaedic Association; ACOE=accurate anterior cervical
ossified posterior longitudinal ligament en bloc resection; ACOP=anterior
cervical ossified posterior longitudinal ligament piecemeal resection;
RR=recovery rate; COR=canal occupying ratio

There was no significant difference in the number of
cases of CSF leak, C5 palsy, hoarseness, internal fixation
failure, hematoma, Horner syndrome, neurological dete-
rioration, and vertebral artery injury between the two
groups (Table 4).

than ACOP in improving neurologic function in cervical
OPLL patients who required surgical treatment. In addi-
tion, IBL was smaller in patients of ACOE group. These
tendencies were similar in the matched patients.

There are still controversies over whether the anterior
or posterior approach is more suitable or preferred for
OPLL patients [19-22]. As the main pathologic mecha-
nism of OPLL is the compression of OM on the spinal
cord, anterior resection of OPLL seems to be a radical
procedure for these patients [7], and could prevent fur-
ther progression of ossification and the possibility of
recompression of the spinal cord [15]. To patients with
high COR [11, 15, 20, 21] who have myelopathies caused
by compression of cervical OPLL, anterior approach
resection is reported to bring about better neurological
recovery than posterior approach surgery [15, 20]. Mean-
while, the ossification will continue to progress in more
than 56.5-70% patients who have undergone posterior
cervical surgery [23-26]. Therefore, some patients may
require revision surgery through the anterior approach
due to decreased neurological function during long-term
follow-up after surgery [17, 27, 28]. Although anterior
surgery offers greater advantages in terms of neurologi-
cal recovery of patients, it also represents a significant
challenge for the surgeons [22]. In this article, we intro-
duced a safe approach for anterior cervical excision of
OM known as the ACOE technique and compared it with
conventional piecemeal ACOP surgery.
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Table 5 Comparison of matched patients of ACOE and ACOP
groups

Characteristics ACOE ACOP (n=37) p-value
(n=37)
Mean age, y (SD) 53.95(9.97) 5414 (1031) 0936°
Female, n (%) 11(39.73) 12 (3243) 0.802°
BMI range (kg/m?) 25.33 (3.05) 2501(398)  0694°
Days of hospital stay,d (SD) 7.1 (1.52) 7.16(1.32) 0.871°
Course of disease, m (SD) 19.57(19.79)  25.80(41.89) 0.871°
Mean COR, (SD) 4540 (17.03)  4358(14.94) 0626°
Medical history, n (%)
Alcohol use 5(13.51) 4(10.81) >0.99 ¢
Smoking 11(29.73) 6(16.22) 0.167°
Diabetes 4(10.81) 2(5.41) 0.674 ¢
Hypertension 13 (35.14) 13 (35.14) >099°
Surgical history 10 (27.03) 11(29.73) 0.797°
Time of follow-up, m (SD) 53.15(13.21)  51.78(19.53) 0.724°
Preoperative JOA score (SD) 10.81 (2.82) 10.11 (2.45) 0.256°
Mean JOA score (SD)
Final 1576(144)  1484(1.57)  0002¢
RR, % 7865 (22.76)  68.14(21.99) 0.017¢
Mean VAS score (SD)
Preoperative 4.08 (1.21) 3.95(1.08) 0632 ¢
Final 1.54(0.84) 1.30(0.81) 0.130¢
Reduction 254(1.02) 265(1.09)  0672¢
Mean operative time, min 120.30 12705 (49.27) 0418 d
(SD) (28.35)
Mean blood loss, mL (SD) 113.38 152.16(91.63) 0.035¢
(55.00)

2 Independent-samples t-test. ® Chi-square test. € Fisher's exact test. ¢ Paired-
samples t-test

ACOE=accurate anterior cervical ossified posterior longitudinal ligament
en bloc resection; ACOP=anterior cervical ossified posterior longitudinal
ligament piecemeal resection; BMI=body mass index; COR=canal occupying
ratio; JOA=Japanese Orthopaedic Association; RR=recovery rate; VAS=visual
analogue scale

Our crude analysis showed that the final JOA score
in ACOP group was higher than that in ACOE group,
especially in patients with COR>50%, in whom the final
JOA score and JOA recovery rates were both superior.
In addition, the overall good and excellent JOA recovery
rate in ACOE group was significantly higher than that in
ACOP group (93.33% vs. 80.95%, p=0.01), which is also
higher than 88% reported in the literature [7, 29]. Know-
ing that some confounders may influence the results,
we then matched the patients who underwent ACOE
and ACOP using the propensity score (PS) 1:1 matching
method with the caliper set as 0.02 to restrain the match.
As a result, all confounding factors (i.e., age, gender, BMI
and duration of symptoms) were matched well between
the two groups. The results indicate that the neurologi-
cal improvement was more positive in ACOE group vs.
ACOP group, demonstrating the advantage of ACOE for
beneficial neurological outcomes.

The above results demonstrate that ACOE offers bet-
ter neurological function recovery and clinical outcomes
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as compared with ACOP. It begins with suspension of
ossification by grinding and lifting, followed by sepa-
ration of the en bloc VPWOC with a neural stripper
which is much thinner than the Kerrison rongeur so that
it avoids repeated disturbance of the spinal cord during
the bite of the OPLL piecemeal. The whole process of
ACOE involves removal of the ossification followed by
decompression of the nerve root foramen, thus provid-
ing a clearer view and more space for manipulation of the
nerve in the operated segment with little nuisance to the
nerve root.

Our study also showed that the mean IBL in ACOE
group was significantly less than that in ACOP group
(158.05mL vs. 214.05mL, p =0.015), and much lower than
that (292.8-763mL) reported in the literature for ante-
rior cervical surgery [30-32]. The mean operative time
in ACOE group was also significantly less than that in
ACOP group, though matched analysis failed to obtain
the same result. This may be because ACOE technique
can accurately resect OPLL, thus greatly reducing the
time required for removing the OM and then hemostasis
because we used the high-speed burr to grind the edges
of the OPLL to the depth of the dura of the operated seg-
ment during surgery. And removal of the VPWOC in
ACOE only requires hemostasis around the cavity, thus
shortening the operative time and reducing IBL.

ACOE is a safe and effective anterior cervical approach
surgery for OPLL resection, especially for patients with
COR250%. We did not observe neurological impair-
ment, or vertebral artery injury during the long-term
follow-up period. No significant difference in overall
complication rates was observed between the two groups
(17.14% vs. 14.29%, P=0.593), but both were lower than
21.8% reported in the literature [33]. The most common
complication of anterior OPLL surgery is CSF leak [7],
mainly due to adhesion of ossification to the dura mater
and/or DO. The incidence of CSF leak in anterior cervi-
cal surgery reported in the literature is 6.5-30.8% [20, 21,
34], while it is similar in both groups of our study (8.57%
in ACOE and 7.14% in ACOP). CSF leak was success-
fully managed in all patients by pressure dressing and/
or repeated aspiration without intravertebral infection.
Spinal cord injury (SCI) is also a serious complication of
anterior cervical surgery [35]. Repetitive Kerrison ron-
geur impacts on the compressed SC during OPLL was
piecemeal resected could improve the possibility of SCI.
No patients suffered SCI at the final follow-up of the
ACOE technique in our study, mostly because the sur-
geons used a high-speed burr to make a slotting to the
depth of the dura from where the spinal cord sustained
relatively slight compression. The VPWOC was lifted
with the Allis or Kocher clamp to provide an enlarged
space under the ligament, thus facilitating en bloc resec-
tion with the nerve stripper. The ACOE technique can



Chen et al. BMC Musculoskeletal Disorders (2025) 26:377

therefore reduce secondary compression of the spinal
cord severely compressed by the Kerrison rongeur during
piecemeal resection and avoid Iatrogenic injuries.

Conclusions

This retrospective cohort study has demonstrated that
ACOE is comparable to ACOP in terms of postopera-
tive VAS score reduction, and complication rates. More
importantly, for OPLL patients with COR=50% and
matched analysis, ACOE can provide a higher JOA recov-
ery rate and better neurological recovery than ACOP. In
addition, ACOE offers less IBL, demonstrating that it is a
safe and reliable surgical procedure for the treatment of
severe cervical OPLL compared with ACOP.

Limitation

The present study provides a safe and efficient technique
to remove cervical OPLL, but some potential limitations
need to be pointed out. First, selection and confound-
ing bias may be unavoidable due to the retrospective
design of the study. In addition, we were unable to adjust
the analysis for the effect on patient prognosis after dis-
charge, although most patients underwent a standard
rehabilitation program during the follow-up period.
Multi-center randomized control studies are required
to determine the efficacy of ACOE so that postoperative
outcomes can be controlled by the medical environment
at the time of discharge. Second, although the training of
surgeons is standardized wherever possible, over such a
long period of time the surgeon’s surgical technique will
have become more sophisticated and may have some
impact on the outcome. Notwithstanding the limita-
tions mentioned above, the present study is the first to
compare the long-term outcomes of ACOE vs. ACOP
for patients with cervical OPLL by using PS matching
analysis of collected data. These findings will be helpful
to surgeons in the selection of a surgical technique and
in making an appropriate, informed decision for patients
with OPLL.

Abbreviations

ACOE Accurate anterior cervical ossified posterior longitudinal ligament
en bloc resection

ACOP Anterior cervical ossified posterior longitudinal ligament
piecemeal resection

BMI Body mass index

COR Canal occupying ratio

CSF Cerebrospinal fluid

DO Dural ossification

IBL Intraoperative blood loss

IF Internal fixation

JOA Japanese Orthopedic Association

oM Ossified mass

OPLL Ossification of posterior longitudinal ligament

PS Propensity score

Scl Spinal cord injury

VAS Visual analogue scale

VPWOC  Vertebral posterior wall-ossification complex
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