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Abstract BACKGROUND CONTEXT: Surgical treatment of cervical ossification of the posterior longitu-
dinal ligament (OPLL) has a high risk of various complications. Anterior decompression with
fusion (ADF) and laminoplasty (LAMP) are the most representative surgical procedures. However,
few studies have compared the two procedures in terms of perioperative surgical complications.
PURPOSE: To compare the perioperative complications post-ADF and LAMP for cervical OPLL
using a large national inpatient database.

STUDY DESIGN: A retrospective cohort study with propensity score matching analysis.
PATIENT SAMPLE: Overall, 8,718 (ADF/LAMP:1,333/7,485) patients who underwent surgery
for cervical OPLL from April 1, 2010 to March 31, 2016 in hospitals using the diagnosis procedure
combination were analyzed.

OUTCOME MEASURES: The occurrence of postoperative complications during hospitalization.
METHODS: We compared the perioperative systemic and local complications, reoperation rates,
and costs between ADF and LAMP using propensity score matching analysis.

RESULTS: One-to-one matching resulted in 1,192 pairs of patients who underwent ADF and
LAMP. The postoperative cardiovascular event rate was significantly higher (ADF/LAMP=1.9/
0.8%, p=.013) in the ADF group. The incidence rates of dysphagia (similarly, 2.4/0.2%, p<.001),
pneumonia (1.0/0.3%, p=.045), and spinal fluid leakage (2.4/0.4%, p<.001) were also higher in the
ADF group, even after matching. The costs were also higher in the ADF group. However, surgical
site infection (2.0/3.4%, p=.033) was significantly lower in the ADF group. No significant differ-
ence in the reoperation rates was found between the groups.

CONCLUSION: The present study, using a large nationwide database, demonstrated that periop-
erative complications were more common in the ADF group, but that surgical site infection (SSI)
was more frequently observed in the LAMP group. © 2018 Elsevier Inc. All rights reserved.
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Introduction

Cervical ossification of the posterior longitudinal ligament
(OPLL) is a disease that causes various symptoms due to
compression of the spinal cord. The incidence of OPLL
ranges from 1.9% to 4.3% in East Asian populations, whereas
it ranges from 0.1% to 1.7% in Caucasian populations [1].
This ossified lesion often compresses the spinal cord as it
develops leading to severe myelopathy or predisposing to spi-
nal cord injury. Minimally, symptomatic OPLL patients can
be managed nonoperatively, though patients with progressive
myelopathy often require surgical treatment [2,3].

The optimal approach for the surgical treatment of OPLL
remains controversial. Both anterior and posterior approaches
have their merits and demerits. Anterior decompression and
fusion (ADF) can directly relieve compression, but the proce-
dure is more complex [4,5]. Posterior approaches, including
laminoplasty (LAMP), are less technically demanding, but
rely on indirect decompression which is occasionally insuffi-
cient in patients with massive OPLL and/or kyphotic align-
ment [2,4,6]. To date, a number of studies have documented
the neurologic outcomes after ADF and LAMP, which are
representative surgical methods for cervical OPLL. Gener-
ally, surgical treatment of cervical OPLL carries a high risk
of complications. Previous studies have reported surgical
complications for each method [7—10]. However, few studies
have compared the two procedures in terms of their perioper-
ative surgical complications. Furthermore, most published
studies are single-institution small case series. There have
been no studies investigating the surgical complications of
these methods with large sample sizes.

Information regarding the surgical risks of these treat-
ment options is critically important for surgical decision-
making. Thus, in this study, we investigated the periopera-
tive complications after ADF and LAMP to treat cervical
OPLL, using a large national inpatient database in Japan
called the diagnosis procedure combination (DPC) database
[11—15]. Furthermore, we conducted a propensity score
matching analysis to minimize the bias of surgical method
when comparing the surgical risks of ADF and LAMP.

Material and methods

Data source

We obtained data from the Japanese DPC database as
described previously [11—15]. The DPC was launched in
2002 by the Ministry of Health, Labor, and Welfare of
Japan as a case-mix patient classification system linked to a
lump-sum payment system [12,16]. In our study, the data
included the following information: patient sex, age, body
mass index (BMI), smoking index, operation, diagnoses,
costs, admission type, emergency transport, past history of
spine surgery within study period, hospital type, comorbid-
ities at admission and complications after admission
recorded according to the International Classification of
Diseases, Tenth Revision (ICD-10) codes, activities of

daily living (ADL) score for admission and discharge by
the Ministry of Health, Labor, and Welfare, blood transfu-
sions, and in-hospital deaths. These data distinguished
between the comorbidities that were present at admission
and complications that occurred after admission [17]. Use
of the DPC database was approved by ethics committee at
Tokyo Medical and Dental University.

We included patients who were admitted to participating
hospitals with a primary diagnosis of cervical OPLL (ICD-
10 code, M4882). The selected patients had undergone sur-
gery, either anterior decompression with fusion (ADF,
K142-1 by Japanese original operation code, or K-code) or
laminoplasty (LAMP, K142-6) from April 1, 2010 to March
31, to 2016. Those who required anterior and posterior sur-
gery at one admission and laminectomy were excluded
from the analysis. The details on comorbidities present
at admission were as follows: diabetes mellitus (DM,
E10—14), cardiovascular disease (ICD-10 codes:
1200,201,208—214, 219—-221, 228, 229, 238), cardiac fail-
ure (1110, 1500, 501, 509), atrial fibrillation (I48), cerebro-
vascular disease (ICD-10 codes: 1614, 619, 1630—639),
chronic obstructive pulmonary disease (J441, 448, 449),
pneumonia (J13, 14, 150—159, J180—182, 188, 189), renal
failure (N17-19, N289, 1120), hepatic failure (K704, 711,
719, 720, 729, 769), gastric ulcer and hemorrhage (K250
=270, K279, K922), malignancy (C00-97), rheumatoid
arthritis (M69), osteoporosis (M800—805, 808—816, 818,
819), systemic complications; cardiovascular disease, car-
diac failure, atrial fibrillation, cerebrovascular disease,
respiratory failure (J959—961, 969), pneumonia, hoarseness
(R490), dysphagia (K918, R13), recurrent nerve palsy
(G522, 978), renal failure, hepatic failure, gastric ulcer and
hemorrhage, deep venous thrombosis (I801, 802, 828), pul-
monary embolism (I1269), sepsis (A394, 400—403, 409
—415, 418, 419) and delirium (F050, 051, 059), blood
transfusion, reoperation for systemic complication; cardiac
(K-code: K538—605), gastric (similar, K646—668), vena
cava filter (K620), tracheoplasty (K403) or tracheotomy
(K386) and shunt form (K608, 610), local complications;
infection (T793, 814), paralysis (G823—825, 831, 832),
meningitis (GO01—003, 008—009, 039, A390, 392), spinal
fluid leakage (G960, 961) and hematoma (S064, 141, 241,
341, T093), reoperation for systemic complication, closure
for spinal fluid leakage (K-code: K-179), wound treatment
(similar, K0O0O), and debridement (K-002).

Statistical analysis

The analysis using propensity score matching is gener-
ally used in retrospective cohort studies to adjust for known
confounding biases [12,18—20]. The procedure for this
analysis was as follows. First, a propensity score for the
operation method (ie, ADF or LAMP) was calculated using
patient age and sex, BMI, smoking index, admission type,
emergency transport, ADL score for admission, past history
of spine surgery within study period, hospital type,
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comorbidities present at admission (cerebrovascular dis-
ease, diabetes mellitus, rheumatoid arthritis, renal failure,
hepatic failure, gastric ulcer and hemorrhage, cardiovascu-
lar disease, cardiac failure, atrial fibrillation, chronic
obstructive pulmonary disease, osteoporosis, and malig-
nancy), hospital type (teaching or nonteaching), and ADL
score for admission with a logistic regression model. The
C-statistic was 0.692, which suggested a moderately good
fit. Second, ADF and LAMP cases were matched based on
propensity score with caliper lower than 0.4. Third,
matched cases were analyzed by comparing the association
between operation method and systemic complication, local
complication, cost, and mortality by a conditional logistic
regression model. All statistical analyses were performed
using Stata/MP version 14 (StataCorp, College Station,
TX), with p values <.05 considered statistically significant.

Table 1
Patient characteristics in ADF and LAMP before and after the matching

Results

The demographic data for the 8,818 patients included in
this study are shown in Table 1. There were 1,333 patients
who underwent ADF and 7,485 patients who underwent
LAMP. Before propensity score matching, the LAMP-
treated group included older patients (ADF/LAMP=60.3+
11.3/65.1£10.9 years old, p<.001) and more patients who
were taken by an ambulance compared with the ADF-
treated group (ADF/LAMP=1.4/2.4%, p=.037). The
patients in the LAMP group had more comorbidities,
including cardiovascular disease (ADF/LAMP=2.3/3.7%,
p=.013), DM (similarly, 22.2/27.7%, p<.001), malignancy
(0.6/1.3%, p=.036), renal failure (1.0/2.0%, p=.011), and
cardiac failure (ADF/LAMP=1.1/2.0%, p=.015). In terms
of the other types of comorbidity, there were no significant
differences between the groups. Meanwhile, the ADF group

Before propensity score matching

After propensity score matching

ADF (N=1,333) LAMP (N=7,485) pValue ADF (N=1,192) LAMP (N=1,192) p Value

Age (mean+SD) (years) 60.3+11.3 65.1+10.9 <.001* 60.9+11.3 60.8+11.7 .70

Sex 32 .59
Male 948 (71.1%) 5,221 (69.8%) 847 (71.1%) 859 (72.1%)

Female 385 (28.9%) 2,264 (30.2%) 385 (28.9%) 333 (27.9%)

BMI (mean=+SD) (kg/m?) 25.34+4.2 25.3+4.4 93 25.34+4.2 25.24+4.8 .84

Smoking index (median [IQR]) 50 (0—760) 30 (0—800) 92 100 (0—800) 57.5 (0—745) .30

Admission type 91 93
Scheduled 1,217 (91.3%) 6,834 (91.3%) 1,090 (91.4%) 1,093 (91.7%)
Unscheduled 105 (7.9%) 597 (8.0%) 93 (7.8%) 89 (7.5%)

Unknown 11 (0.8%) 54 (0.7%) 9 (0.8%) 10 (0.84%)

Emergency transport 037 .20
Yes 19 (1.43%) 178 (2.38%) 18 (1.51%) 28 (2.35%)

No 1,313 (98.54%) 7,306 (97.61%) 1,173 (98.41%) 1,164 (97.65%)
Unknown 1 (0.01%) 1 (0.01%) 1 (0.08%) 0 (0%)

Past history of spine surgery within study period <.001* .55
Yes 37 (2.8%) 14 (0.2%) 11 (0.9%) 14 (1.2%)

No 1,296 (97.2%) 7,471 (99.8%) 1,181 (99.1%) 1,178 (98.8%)

Hospital type .87 .83
Teaching 243 (18.2%) 1,350 (18.0%) 224 (18.8%) 220 (18.5%)
Nonteaching 1,090 (81.8%) 6,135 (82.0%) 968 (81.2%) 972 (81.5%)

Preoperative comorbidities
Diabetes mellitus 296 (22.2%) 2,070 (27.7%) <.001* 274 (23.0%) 277 (23.2%) .88
Cardiovascular disease 60 (4.5%) 413 (5.5%) 13 57 (4.8%) 56 (4.7%) 92
Cardiac failure 14 (1.1%) 152 (2.0%) 015 14 (1.2%) 12 (1.0%) .69
Atrial fibrillation 15 (1.1%) 133 (1.8%) .09 15 (1.3%) 15 (1.3%) >.99
Cerebrovascular disease 31 (2.3%) 275 (3.7%) 0131 29 (2.4%) 26 (2.2%) .68
Chronic obstructive pulmonary disease 7 (0.5%) 48 (0.6%) .62 7 (0.6%) 10 (0.8%) 47
Pneumonia 0 (0%) 6 (0.1%) .30 0 (0%) 2(0.2%) .16
Renal failure 13 (1.0%) 149 (2.0%) o11' 12 (1.0%) 15 (1.3%) .56
Hepatic failure 39 (2.9%) 235 (3.1%) .68 38 (3.2%) 35(2.9%) 72
Gastric ulcer 45 (3.4%) 228 (3.1%) 52 42 (3.5%) 40 (3.4%) .88
Gastric hemorrhage 3(0.2%) 9 (0.1%) 34 2 (0.2%) 3(0.3%) .65
Malignancy 8 (0.6%) 95 (1.3%) 036 8 (0.67%) 8 (0.67%) >.99
Rheumatoid arthritis 3(0.2%) 41 (0.6%) 12 3 (0.25%) 3(0.25%) >.99
Osteoporosis 21 (1.6%) 102 (1.4%) 54 19 (1.59%) 11 (0.92%) .14

ADL score for admission (points) 17.3+5.0 17.245.3 53 17.3+5.0 17.445.1 73

SD, standard deviation; IQR, interquartile range; ADL, activities of daily living.

*p<.0l,f:p<.05
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Table 2
Systemic complications before and after the matching
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Before propensity score matching

After propensity score matching

ADF (N=1,333) LAMP (N=7,485) pValue ADF (N=1,192) LAMP (N=1,192) p Value
Systemic complications
Cardiovascular events 24 (1.8%) 95 (1.3%) 12 23 (1.9%) 9 (0.8%) 013
Cardiac failure 6 (0.5%) 58 (0.8%) .20 6 (0.5%) 7 (0.6%) 18
Atrial fibrillation 1(0.1%) 24 (0.3%) 12 1(0.1%) 4(0.3%) 18
Cerebral hemorrhage 2 (0.2%) 5(0.1%) 32 2 (0.2%) 1(0.1%) .56
Cerebral infarction 7 (0.5%) 29 (0.4%) 47 7 (0.6%) 2 (0.2%) .10
Respiratory failure 13 (1.0%) 33 (0.4%) .013f 13 (1.1%) 5(0.4%) .06
Pneumonia 12 (0.9%) 38 (0.5%) .08 12 (1.0%) 4(0.3%) 0451
Hoarseness 3(0.2%) 0 (0%) <.001* 3(0.3%) 0 (0%) .08
Dysphagia 30 (2.3%) 36 (0.5%) <.001* 29 (2.4%) 2 (0.2%) <.001*
Renal failure 3(0.2%) 22 (0.3%) .66 3(0.3%) 2 (0.2%) .65
Hepatic failure 3(0.2%) 19 (0.3%) .85 3(0.3%) 7 (0.6%) 21
Gastric ulcer 53 (4.0%) 245 (3.3%) .19 46 (3.9%) 44 (3.7%) .83
Gastric hemorrhage 14 (1.1%) 35(0.5%) .008* 13 (1.1%) 5 (0.4%) .06
Deep venous thrombosis 5(0.4%) 56 (0.8%) .13 5(0.4%) 7 (0.6%) .56
Pulmonary embolism 1(0.1%) 11 (0.2%) 51 1(0.1%) 1(0.1%) >.99
Sepsis 2(0.2%) 7 (0.1%) .55 2 (0.2%) 0 (0%) .16
Delirium 4 (0.3%) 32 (0.4%) .50 4 (0.3%) 2 (0.2%) 41
At least one systemic complication 168 (12.6%) 686 (9.2%) <.001* 159 (13.3%) 94 (7.9%) <.001*
Blood transfusion 98 (7.4%) 238 (3.2%) <.001* 85 (7.1%) 41 (3.4%) <.001*
Reoperation for systemic complication
Cardiac 1(0.1%) 18 (0.2%) 23 1(0.1%) 4(0.3%) 18
Gastric (including endoscope) 7(0.5%) 6 (0.1%) <.001* 7 (0.6%) 1(0.1%) 0341
Vena cava filter 0 (0%) 5(0.1%) .35 0 (0%) 0 (0%) NA
Tracheoplasty or tracheotomy 4 (0.3%) 11 (0.2%) 21 4 (0.3%) 2 (0.2%) 41
Shunt form 0 (0%) 8 (0.1%) 23 0 (0%) 0 (0%) NA
At least one operation for systemic complications 18 (1.4%) 87 (1.2%) .56 18 (1.5%) 13 (1.1%) 37

*p<.0l, t:p<.05
NA, not applicable.

included more patients with a history of spine surgery
(ADF/LAMP=2.8/0.2%, p<.001). Propensity score match-
ing resulted in 1,192 pairs of patients undergoing ADF and
LAMP. After propensity score matching, the large biases
between the treatment groups diminished. All patients’
backgrounds were almost completely adjusted (Table 1).
Table 2 shows the perioperative systemic complications
in ADF and LAMP before and after the patient matching as
well as interventions that were needed for systemic compli-
cations. There were more perioperative systemic complica-
tions observed in the ADF group than in the LAMP group,
especially for respiratory complications, dysphagia, and
hoarseness. Further, ADF was associated with a greater
chance of transfusion than LAMP was. Even after patient
matching based on the propensity score, significantly more
systemic complications were observed in the ADF group.
At least one systemic complication was seen in 13.3% of
the ADF-treated patients, as opposed to 7.9% in the
LAMP-treated patients (p<.001). The incidence of cardio-
vascular complications (ADF/LAMP=1.9/0.8%, p=.013),
dysphagia (2.4/0.2%, p<.001), and pneumonia (1.0/0.3%,
p=-045) was significantly higher in the ADF group. The
rate of intervention for gastric complication, including
endoscopy (ADF/LAMP=0.6/0.1%, p=.034), was higher in

the ADF group. However, there were no significant differ-
ences in other measures between the groups (Table 2).

Local complications and reoperation rates for local com-
plications were also analyzed before and after patient
matching (Table 3). Cerebrospinal fluid leakage (ADF/
LAMP=2.4/0.4%, p<.001) was significantly higher in the
ADF group both before and after matching. On the other
hand, the incidence of surgical site infection was greater in
the LAMP group than in the ADF group (ADF/LAMP=2.0/
3.4% p=.033). The reoperation rates that were required for
local complications were similar between the groups (ADF/
LAMP=2.6/2.8%, p=.80; Table 3).

We further investigated the cost of health care for the
ADF- and LAMP-treated patients. The health care cost was
$3,899 higher, on average ($22,242+10,980/18,343+7,878;
p<.001), in the ADF group (Table 4). However, there were
no differences in mortality rates between the groups.

Discussion

ADF and LAMP are the representative treatment options
for cervical myelopathy caused by OPLL. The frequency of
perioperative complications following each surgery has
been previously investigated [5,21,22], but most such
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Table 3
Local complications before and after the matching
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Before propensity score matching

After propensity score matching

ADF (N=1,333) LAMP (N=7,485) pValue ADF(N=1,192) LAMP (N=1,192) p Value
Local complications
Infection 29 (2.2%) 170 (2.3%) .83 24 (2.0%) 41 (3.4%) 0331
Paralysis 19 (1.4%) 80 (1.1%) .26 15 (1.3%) 11 (0.9%) 43
Meningitis 4(0.3%) 9(0.1%) 12 4(0.3%) 1 (0.1%) .18
Spinal fluid leakage 36 (2.7%) 30 (0.4%) <.001* 29 (2.4%) 5(0.4%) <.001*
Hematoma 8 (0.6%) 64 (0.9%) 34 7 (0.59%) 10 (0.8%) A7
At least one local complications 87 (6.5%) 344 (4.6%) .003* 72 (6.0%) 67 (5.6%) .66
Reoperation for local complications
Closure for fluid leakage 6 (0.5%) 6 (0.1%) .001* 6 (0.5%) 1(0.1%) .06
Wound treatment 23 (1.7%) 145 (1.9%) .60 21 (1.8%) 29 (2.4%) 25
Debridement 0 (0%) 7 (0.1%) .26 0 (0%) 1(0.1%) 32
At least reoperation for local complications 34 (2.6%) 169 (2.3%) 51 31 (2.6%) 33 (2.8%) .80
*p<.0l,f:p<.05
Table 4
The cost, mortality, and ADL score for discharge before and after the matching
Before propensity score matching After propensity score matching
ADF (N=1,333) LAMP (N=7,485) p Value ADF (N=1,192) LAMP (N=1,192) p Value
Cost (mean+SD) ($) 22,039+10,820 17,759+7,346 <.001* 22,242+10,980 18,343+7,878 <.001*
Mortality 2 (0.2%) 6 (0.1%) A4 2 (0.2%) 0 (0%) .16
ADL score for discharge (points) 17.7+4.4 17.7£4.5 .82 17.7£4.4 17.94+4.2 31

SD, standard deviation; ADL, activities of daily living.
*p<.0l, f:p<.05

studies were single-institution, small case series primarily
because the prevalence of OPLL is relatively low, espe-
cially in Western countries [5,21]. Therefore, there has
been insufficient information regarding the risk of surgical
complications to make appropriate decisions regarding
treatment choice. Furthermore, there is little information on
systemic complications, including cardiac, respiratory, and
peripheral vascular complications. In this study, we used a
large national inpatient database that included more than
8,800 surgically treated patients and investigated the peri-
operative complications, including systemic complications,
for each surgical method. We applied the propensity match-
ing method to compare the perioperative complications
between ADF- and LAMP-treated patients. The propensity
score is a balancing score that is calculated by logistic
regression analysis, which enabled us to make the distribu-
tion of the measured baseline covariates similar between
the treatment groups [23]. In fact, the covariates were suc-
cessfully adjusted by one-to-one propensity score matching
(Table 1), and the results indicated that the bias was mini-
mized after matching the baseline characteristics between
the treatment groups.

Our results after adjustment by propensity score showed
that ADF was associated with a high risk of perioperative
systemic complications. Having at least one systemic com-
plication was 1.7 times more frequent in patients after ADF

than in patients after LAMP. Notably, respiratory complica-
tions (eg, pneumonia) were more frequently seen in the
ADF group. Anterior surgery is commonly performed
under general anesthesia in the supine position, which
decreases the functional residual capacity and predisposes
to atelectasis [24]. Furthermore, the esophagus is retracted
during the surgery. Dysphagia can occur due to esophageal
irritation, laryngeal nerve impairment, or edema of the post-
pharyngeal wall. Indeed, according to our data, the inci-
dence of postoperative dysphagia was more than 10 times
higher in the ADF group than it was in the LAMP group.
This may also be a trigger for aspiration pneumonia.

Our study revealed that the incidence of postoperative
cardiac events was also higher in the ADF group. A previous
study investigated cardiac complications after cervical sur-
gery and reported that the risk factors for postoperative car-
diac events were age, multilevel fusions, and blood loss [25].
ADF for cervical OPLL tends to be multilevel spine fusion
surgery, which is associated with greater blood loss and a
greater chance of transfusion [26]. Our data also showed that
the rate of transfusion was significantly higher in the ADF
group, which can cause perioperative cardiovascular stress
and lead to various cardiac problems. As previous studies
reported [25,27] and as our data indicated, systemic compli-
cations, including cardiovascular events and aspiration pneu-
monia, may be associated with higher health care costs.



S. Morishita et al. / The Spine Journal 19 (2019) 610—616 615

In terms of local complications, spinal fluid leakage was
more common in the patients undergoing ADF. The inci-
dence of dural tears and cerebrospinal fluid (CSF) fistulas
after cervical corpectomy for all pathologies has been
reported to be between 0% and 8% [28]. However, the inci-
dence of a CSF leak is much higher (between 6.7% and
31.8%) after anterior cervical OPLL resection [29—32]. In
OPLL patients, the dura mater becomes calcified and
adheres to the posterior longitudinal ligament, thus increas-
ing the risk for durotomy during anterior decompression
[33]. CSF leakage after ADF can be troublesome and can
lead to a pseudomeningocele, respiratory obstruction, cuta-
neous CSF fistula, and meningitis [34]. Therefore, surgeons
should be more cautious when decompressing for OPLL
through anterior approaches, especially in cases with dural
ossification. Anterior decompression with floating OPLL
instead of resection may be an effective procedure to reduce
the risks of CSF leakage and related complications [35].

Although most perioperative complications were more
common in ADF, as discussed above, postoperative SSI
was more frequently seen in patients undergoing LAMP.
Previous studies have shown that the SSI rate following
posterior cervical spine surgery is higher than that observed
following anterior approaches, with rates between 6.0%
and 18.2% [36—39]. Ghobrial et al. reported that the inci-
dence of postoperative infection in ADF was exceedingly
low with a mean rate of 0.07% [40]. It has been reported
that the anterior approach has the advantages of minimal
soft tissue and muscular dissection compared with the pos-
terior approach [40], resulting in a lower incidence of SSI.
OPLL patients are known to frequently have comorbidities
such as obesity and DM, both of which are associated with
a higher risk for SSI. Therefore, the anterior procedure
would be preferable for patients who are susceptible to SSI.

This study had several limitations. First, the DPC data-
base omits some clinically important information, including
the cervical levels of operation, discectomy or corpectomy,
pre- and postoperative neurologic findings, imaging exami-
nation, and the criteria for operative method. Second, the
coded diagnoses have not been directly validated against
clinical data, and miscoding may have occurred. Addition-
ally, the DPC database does not provide any information
after discharge. Therefore, we were unable to identify any
complications that occurred after discharge. A longer fol-
low-up of the surgically treated OPLL patients might pro-
vide us with additional information regarding clinical
importance.

Despite these limitations, this study is the first to com-
pare the surgical risks of ADF and LAMP for OPLL
patients by propensity score matching analysis of a large
national database. As the incidence of OPLL is much lower
in Western countries, information regarding the surgical
risks for OPLL obtained from the national database in
Japan can be considered useful. The findings in our study
will help surgeons select an operative procedure and make
appropriate informed decisions for patients with OPLL.

Conclusion

The present study compared the perioperative complica-
tions after ADF and LAMP for patients with OPLL by pro-
pensity score matching analysis of a large national
database. The occurrence of systemic complications,
including respiratory and cardiovascular events, was more
common in the ADF group, whereas SSI was more fre-
quently seen in the LAMP group. The medical expenses
were greater in the ADF group.
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