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Abstract
Purpose To evaluate the effect of K-line on posterior single-door decompression with fusion fixation (PFF) and posterior 
single-door decompression with non-fusion fixation (PNF) for patients with ossification of posterior longitudinal ligament 
(OPLL).
Methods A total of 65 patients with OPLL were analyzed retrospectively. They consisted of 44 patients with positive K-line, 
designated as the K ( +) group, and 21 patients with negative K-line, designated as K (−). The patients were also divided into 
a PFF group (38 patients) and a PNF group (27 patients). The Japanese Orthopaedic Association (JOA) score, C2–C7 Cobb 
angle, improvement rate of JOA score, and complications were calculated and statistically analyzed between the groups.
Results In the K ( +) group, there were no significant differences in the incidence of C5 nerve root palsy and C2–C7 Cobb 
angle between the two groups of surgical patients, but there were significant differences in the improvement rate of JOA score 
and the incidence of axial pain. In the K (−) group, there were no significant differences in the incidence of axial pain, the 
incidence of C5 nerve root palsy, and preoperative C2–C7 Cobb angle between the two groups, but significant differences 
were observed in the improvement rate of JOA score and C2–C7 Cobb angle at the last follow-up.
Conclusion In the K ( +) group, the improvement rate of JOA score was higher and the incidence of axial pain was lesser in 
the PNF group than in the PFF group. In the K (−) group, the improvement rate of JOA score was higher in the PFF group 
than in the PNF group, and there was significant loss of C2–C7 Cobb angle in the PNF group.

Keywords Ossification of posterior longitudinal ligament · Single open-door laminoplasty · K-line · Complications

Introduction

Ossification of posterior longitudinal ligament (OPLL) is a 
pathological condition characterized by heterotopic ossifica-
tion of the cervical spinal ligament, which can lead to spinal 
stenosis and compression of the spinal cord, which in turn 
result in limb numbness and weakness, walking difficulties, 
and other clinical manifestations. Cervical OPLL was first 
reported in 1984 by Tsuyama [1]. Since then, research has 
increasingly been conducted on the condition. OPLL is a 

common cause of myelopathy in individuals over 55 years 
of age [2, 3]. Cervical OPLL is most common in men, the 
elderly, and Asians, and it commonly occurs in the C4–C5 
vertebral region [4]. Its pathogenesis is not clear as many 
factors are in play. These include genetic factors [5, 6], endo-
crine factors [7, 8], mechanical stress stimulation, and bio-
mechanical factors [9]. Continued ossification often results 
in cervical spinal stenosis and progressive compression of 
the nervous system so that patients with OPLL often require 
surgical treatment. According to Hirabayashi et al. [10, 11], 
expansive open-door laminoplasty (ELAP) is a simple and 
effective surgical method for the treatment of cervical spinal 
stenosis of various etiologies. The operation entails relieving 
the compression on the spinal cord and nerves by directly 
lifting the lamina and increasing the anteroposterior diam-
eter of the spinal canal. Posterior single-door decompression 
with fusion fixation (PFF) and posterior single-door decom-
pression with non-fusion fixation (PNF) are two common 
types of ELAP. Fujiyoshi et al. [12] suggested that K-line 
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is a predictor of the clinical efficacy of posterior cervical 
decompression in patients with OPLL. K-line is a straight 
line on a standard lateral X-ray film of the cervical spine that 
joins the midpoints of the spinal canal at C2 and C7. K-line 
is said to be positive when the OPLL is not beyond the 
K-line and negative when the K-line is beyond the K-line. 
How effective are the two types of posterior cervical surgery 
in patients with OPLL and a positive K-line, designated as 
the K ( +) group, and in patients with OPLL and a negative 
K-line, designated as the K (−) group? Which type of sur-
gery is better for each group of patients? In this study, the 
aims of the retrospective analysis of the medical records of 
patients with OPLL who underwent PFF and PNF were as 
follows: 1. To evaluate the impact of K-line on the clinical 
efficacy of the two types of surgery by comparing them, 2. 
To analyze the correlation between the change of the sagit-
tal curvature of the cervical spine and clinical efficacy in 
patients with OPLL, and 3. To find a safer and more effective 
surgical treatment strategy for patients with OPLL through 
preoperative K-line evaluation.

Materials and methods

Inclusion and exclusion criteria

The inclusion criteria were as follows: 1. Diagnosis of 
OPLL and progressive neurological damage requiring sur-
gical intervention; 2. Obvious spinal cord compression on 
magnetic resonance imaging (MRI); 3. OPLL involving two 
or more vertebrae; and 4. Patient participation in follow-
up assessment and main outcome measures that include 
improvements in spinal nerve function, sagittal curvature 
of the cervical spine, and complications.

The exclusion criteria were as follows: 1. Cervical trauma 
and tumor, 2. Scapulohumeral periarthritis and other factors 
affecting the evaluation of axial symptoms, 3. Severe inter-
nal diseases that make surgery intolerable, and 4. History of 
cervical surgery.

General information

From September 2011 to September 2017, of the 78 
patients eligible to participate in the study, a total of 13 
patients (16.67%) were lost to follow-up at 2 years. Based 
on the inclusion and exclusion criteria listed above, a total 
of 65 patients were included in this study. The patients 
included consisted of 42 men and 23 women aged 40–75 
with a mean age of 57.03 ± 10.87  years. The disease 
course was 6–24 months and the mean disease course was 
12.68 ± 4.65 months. The percentage of spinal canal occu-
pied by ossified mass was 30–75%, and the mean percent-
age was 52.28 ± 12.86%. All the patients had sensory and 

motor disorders. OPLL was confirmed by X-ray, computed 
tomography (CT), and MRI. The clinical research plan 
was approved by the medical ethics committee, and all the 
patients signed the informed consent document.

Patient grouping

In this retrospective study, we analyzed the clinical effect 
of PFF and PNF on patients with cervical OPLL. All opera-
tions were performed by the same group of doctors. The 
surgeons fully communicated with the patients before 
surgery, so that all patients could understand the process, 
advantages and disadvantages of the two surgical proce-
dures. Finally the patients selected the surgical procedures.
The 65 patients with cervical OPLL were divided into two 
groups according to the surgical type. The 38 patients who 
underwent posterior single-door decompression with fusion 
fixation were categorized as the PFF group. This group con-
sisted of 24 men and 14 women aged 40–75 with a mean 
age of 57.710 ± 11.104 years. The disease course in the PFF 
group was 6–24 months and the mean disease course was 
12.526 ± 4.596 months. The mean percentage of spinal canal 
occupation was 51.316 ± 11.780%. The decompression seg-
ment was C3–C6 in 15 patients (39.47%) and C3–C7 in 23 
patients (60.53%). The 27 patients who underwent poste-
rior single-door decompression with non-fusion fixation 
were categorized as the PNF group. This group consisted 
of 18 men and 9 women aged 43–72 with a mean age of 
56.074 ± 10.662 years. The disease course was 7–24 months 
and the mean disease course was 12.889 ± 4.807 months. 
The percentage of vertebral canal occupied by ossifica-
tion mass was 30–75% and the mean percentage was 
53.630 ± 14.369%. The decompression segment was C3-C6 
in 10 patients (37.04%) and C3–C7 in 17 patients (62.96%).

Operative method

General anesthesia was used in both groups. The patients 
laid on a disinfected gypsum bed covered with a towel. In 
the PFF group, a midline incision was made to expose the 
laminae and articular processes of the decompression seg-
ment. A high-speed grinding drill or an ultrasonic bone knife 
was used to cut grooves along the junction of the lamina 
and facet articular process on both sides. The inner lamina 
was retained on the side of the door shaft, and the whole 
lamina was cut off on the side of the door opening. A lateral 
mass screw system was placed on each of the 2 sides of the 
decompression segment. The laminae were slowly lifted in 
succession to the opposite side, and holes were punched in 
the spinous processes using towel pliers. The laminae were 
then pulled through the spinous processes using the ETHI-
BOND suture. They were then fixed on the titanium bar 
on the side of the door shaft, and the suture was tightened, 
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knotted, and fixed. The opening angle was 30°–40°, and the 
opening width was 1.0–1.5 cm. After the slotted bone was 
reserved, it was implanted onto the side of the door shaft 
to promote bone healing. During the operation, hemostasis 
was meticulously performed, and a large amount of normal 
saline was used for washing. A drainage tube was placed in 
each of the two sides of the spinous process, and the incision 
was closed layer by layer. The exposure method in the PNF 
group was the same as in the PFF group. In both groups, the 
hormone was administered when the door was opened, and 
0.5 g of methylprednisolone was added to 100 mL of normal 
saline for rapid intravenous drip.

Postoperative management

Antibiotics were administered to all the patients to pre-
vent infection. The drainage tubes were pulled out 24–48 h 
after the operation depending on the drainage flow, and the 
patients were encouraged to wear neck brackets and to get 
out of bed. With their necks protected and supported by a 
neck bracket, the patients resumed active neck flexion and 
extension 2 weeks after the operation, and they started exer-
cising the posterior neck muscles.

Follow‑up and evaluation index

All the patients were followed up for 24–72 months, and 
the mean follow-up period was 39.68 ± 14.78  months. 
All the patients were reexamined at 3 and 6 months after 

the operation and at the last follow-up appointment. Rou-
tine X-ray, CT, or MRI examination was performed. The 
Japanese Orthopaedic Association (JOA) score (17-point 
method) [13] was used to evaluate the neurological status 
of patients before the operation, at 3 months after the oper-
ation, and at the last follow-up assessment. The improve-
ment rate of JOA score at the last follow-up was also cal-
culated. The Hirabayashi method was used to calculate 
the improvement rate of JOA score. The formula is as fol-
lows:(postoperative JOA score − preoperative JOA score)∕(17−

preoperative JOA score) × 100% . The percentage of spinal 
canal occupation by ossification block was determined by 
selecting the axial CT section of the highest point of ossi-
fication block, measuring the thickness of the ossification 
block and the anteroposterior diameter of the spinal canal, 
and calculating the percentage (Fig. 1). The C2–C7 Cobb 
angle was determined using the standard lateral X-ray film 
of the cervical spine. It is the angle between the extension 
line of the lower edge of the C2 vertebra and the extension 
line of the lower edge of the C7 vertebra. The front convex 
angle is expressed as a positive value and the back convex 
angle as a negative value (Fig. 1). Two independent clinical 
research assistants, who were not involved with the study 
and blinded to all clinical information, performed radiologi-
cal measurements. Radiological parameters were measured 
twice at 1-week intervals, and the average values of both 
observers were used in this study. In the study, we inves-
tigated the reliability of the measurement techniques and 
found good to excellent intra- and inter-observer agreement 

Fig. 1  A Schematic diagram for the measurement of the sagittal cur-
vature of the cervical spine. On the standard lateral X-ray film of the 
cervical spine, the line between the midpoints of the spinal canal at 
C2 and C7 is the K-line, and the angle between the extension line of 
the lower edge of C2 and the extension line of the lower edge of C7 is 
the C2–C7 Cobb angle; B Schematic diagram for the measurement of 

percentage of spinal canal occupation by ossified mass. The thickness 
of the ossification block (a, green line) and the anteroposterior diam-
eter of the spinal canal (b, yellow line) were measured on the axial 
CT section of the highest point of the ossification block. The percent-
age of spinal canal occupation by the ossification block = a/b × 100%
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for each parameter (Kappa > 0.75). The postoperative com-
plications of the two groups were recorded.

Statistical methods

The SPSS (version 22.0) statistical software (SPSS com-
pany, USA) was used for statistical analysis. The chi square 
test was used for counting data (when the sample size is 
less than 40, Fisher test is used), and ( x ± s ) was used for 
measuring data. Comparison of basic data, the independent 
sample t-test was used for inter-group comparison. At each 
time point before and after the operation, the rank sum test 
was used for intra-group comparison and inter-group com-
parison. The test level α value was 0.05 for both sides, and a 
difference was considered statistically significant if P < 0.05.

Results

There were no significant differences in age, gender, dis-
ease course, percentage of vertebral canal occupation by 
ossification mass, distribution of decompression segments, 
and follow-up time between the two groups (Table 1). This 
means that the basic data of the two groups are comparable.

In the K ( +) group, no significant differences were 
observed in preoperative JOA score and preoperative C2–C7 
Cobb angle between the PFF and PNF groups (P > 0.05). 
At the last follow-up, the mean JOA scores of the PFF 
and PNF groups were 11.960 ± 2.111 and 13.526 ± 2.366, 
respectively, and the difference was statistically significant 
(P < 0.05). The improvement rate of nerve function was 
43.646 ± 16.961% in the PFF group and 63.492 ± 21.185% 
in the PNF group, and the difference was statistically signifi-
cant (P < 0.05). At the last follow-up, there was no signifi-
cant difference in the C2–C7 Cobb angle between the two 
groups (P > 0.05). The incidence of postoperative axial pain 
was 32% (8/25) in the PFF group and 5.26% (1/19) in the 
PNF group, and the difference between the two groups was 
statistically significant (P < 0.05). There was no significant 

difference in the incidence of C5 nerve root paralysis 
(P > 0.05) (Table 2).

In the K (−) group, no significant differences were 
observed in the preoperative JOA score and preoperative 
C2–C7 Cobb angle between the two groups (P > 0.05). At 
the last follow-up, the mean JOA scores of the PFF and PNF 
groups were 11.923 ± 2.326 and 9.625 ± 1.768 respectively, 
and the difference was statistically significant (P < 0.05) 
(Figs. 2 and 3). The improvement rate of nerve function was 
45.607 ± 19.387% in the PFF group and 20.095 ± 10.770% 
in the PNF group, and the difference was statistically signifi-
cant (P < 0.05). At the last follow-up, the mean C2–C7 Cobb 
angles in the PFF and PNF groups were (3.923 ± 1.847)° and 
(0.875 ± 1.727)° respectively, and the difference between the 
two groups was statistical significant (P < 0.05). There were 
no significant differences in the incidences of postoperative 
axial pain and C5 nerve root palsy between the two groups 
(P > 0.05) (Table 2).

Discussion

The choice of OPLL operation

Many study results show that the anterior and posterior 
approaches to the surgical treatment of cervical OPLL have 
their respective advantages, disadvantages, and limitations 
[14–16]. OPLL causes anterior compression of the spinal 
canal; therefore, the anterior approach is preferred. How-
ever, the ossification focus is often large spanning multiple 
segments and causing severe spinal cord compression. It is 
also often associated with hypertrophy or ossification of the 
ligamentum flavum and stenosis of the spinal canal, which 
makes it difficult to avoid the spinal cord in the anterior 
approach and increases the risk of nerve injury. In addition, 
the anterior approach is associated with many complica-
tions and is a relatively complex procedure; consequently, 
the posterior approach is more commonly used in the 
surgical treatment of cervical OPLL [16]. The complica-
tions include progression of OPLL, cervical axial pain, C5 

Table 1  Comparison of basic data between the PFF group and the PNF group

PFF group (38 patients) PNF group (27 patients) Test value P value

Age ( x ± s , years) 57.710 ± 11.104 56.074 ± 10.662 t = 0.595 0.554
Gender (men/women, number of patients) 24/14 18/9 χ2 = 0.085 0.771
Disease course ( x ± s , months) 12.526 ± 4.596 12.889 ± 4.807 t = 0.308 0.759
Percentage of spinal canal occupation ( x ± s , %) 51.316 ± 11.780 53.630 ± 14.369 t = 0.712 0.479
Decompression section (number of patients)
 C3–C6 15 10 χ2 = 0.040 0.842
 C3–C7 23 17
 Follow-up time ( x ± s , months) 40.579 ± 15.020 38.407 ± 14.624 t = 0.581 0.564
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paralysis, and postoperative instability [17]. To treat patients 
with continuous OPLL, direct spinal canal decompression 
can be performed using the anterior approach, but indirect 
decompression using the posterior approach is more com-
monly performed [18]. Posterior spinal cord decompres-
sion is widely performed even though the ossified posterior 
longitudinal ligament cannot be directly removed [19, 20]. 

Total laminectomy is feasible in the posterior approach and 
the decompression effect is perfect, but the surgical trauma 
is significant and spine stability is greatly affected. Single 
open-door laminoplasty not only achieves the purpose of 
decompression, but it also preserves spine stability to a cer-
tain extent. It has yielded favorable outcomes when used for 
the treatment of cervical spondylosis and cervical stenosis 

Fig. 2  A 66-year-old man with ossification of cervical posterior lon-
gitudinal ligament and negative K-line. A Standard preoperative lat-
eral X-ray film of the cervical spine showing that the highest point of 
ossification mass of the posterior longitudinal ligament is beyond the 
K-line. B Preoperative sagittal CT showing that the range of ossifi-
cation of the posterior longitudinal ligament is C3–C5. C Preopera-
tive MRI showing obvious compression in front of the cervical spinal 
cord. D Lateral X-ray performed 6 months after surgery showing that 

the C3–C6 nail rod fixation had in situ fusion and that the curvature 
of the cervical spine did not change significantly from its preoperative 
state. E Lateral X-ray performed 4 years after surgery showing good 
internal fixation and well-maintained curvature of the cervical spine. 
F MRI performed 2 years after surgery showing that the anteroposte-
rior diameter of the spinal canal increased significantly and that the 
spinal cord compression reduced significantly
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of various etiologies [21–23]. The posterior approach of the 
operation can increase the sagittal diameter of the spinal 
canal, which can directly reduce the pressure behind the 
spinal cord, move the spinal cord backward, and indirectly 
reduce the pressure in front of the spinal cord. Although the 
range of posterior movement of the spinal cord is limited, a 
small range of movement is enough to significantly improve 
patient symptoms. In this study, the JOA scores of the PFF 
and PNF patient groups at the last follow-up were better 
than the preoperative scores, and the difference was statisti-
cally significant (P < 0.05). The results in both groups were 
satisfactory.

The impact of K‑line on the clinical effect of the two 
types of surgical operation

In 2008, Fujiyoshi et al. [12] proposed K-line as a novel 
clinical evaluation index based on a large number of experi-
ments. K-line as an index can evaluate the alignment of the 
vertebral body and describe the extent of OPLL. It can also 
be used to evaluate the rationality of the choice of surgi-
cal operation and is characterized by simplicity and high 
accuracy. In the K ( +) group in this study, there was no sig-
nificant difference in preoperative JOA scores between the 
two types of operation. However, the JOA score of the PNF 
group was better than that of the PFF group. The improve-
ment rate of nerve function in the PNF group was higher 

than that in the PFF group. The incidence of postoperative 
axial pain in the PNF group was significantly lower than 
that in the PFF group. PNF entails non-fusion fixation, and 
arch titanium plates were used for fixation. The advantages 
of the plate include the following: (a) from the design point 
of view, the fork structure at both ends of the arch titanium 
plate is directly fixed on the lateral mass and the vertebral 
plate. This forms a strong support, which in combination 
with screw fixation reduces direct stimulation of the joint 
capsule and surrounding soft tissue, which is conducive 
to the recovery of nerve function; (b) it provides true rigid 
fixation, reduces the incidence of postoperative reclosure, 
and separates the vertebral canal and extraspinal tissue. This 
prevents scar tissue retraction into the spinal canal, which 
can cause new compression. (C) arch titanium plate is used 
to separately fix each segment of the cervical spine, which 
makes the lamina and lateral mass of the same segment a 
unit. This provides strong fixation without affecting the 
movement function of the cervical spine. After the opera-
tion, there is no need to take a long recovery break. Flexion 
and extension of the cervical spine can be performed early. 
This reduces the incidence of axial symptoms. Thus, PNF is 
superior to PFF in patients with OPLL and positive K-line.

Fujiyoshi et al. [12] proposed that K-line can be used 
to predict the prognosis of patients with OPLL. However, 
they found that patients with negative K-line had diffi-
culty attaining satisfactory posterior spinal drift and ideal 

Table 2  Comparison of the curative effect and complications of two types of surgery in the K ( +) group and the K (−) group

“a” represents the difference between the postoperative and preoperative values in groups with statistical significance (P ˂ 0.05)

K ( +) group (44 patients) K (−) group (21 patients)

PFF group (25 patients) PNF group (19 
patients)

P value PFF group (13 patients) PNF group (8 patients) P value

JOA score
 Pre-operation 8.240 ± 1.502 8.105 ± 1.410 0.735 8.077 ± 1.441 7.875 ± 1.356 0.767
 3 months after opera-

tion
10.080 ± 1.935a 10.790 ± 2.043a 0.253 9.846 ± 1.951a 8.875 ± 1.727 0.249

 At last follow-up 11.960 ± 2.111a 13.526 ± 2.366a 0.022 11.923 ± 2.326a 9.625 ± 1.768a 0.031
 Improvement rate of 

JOA score (%)
43.646 ± 16.961 63.492 ± 21.185 0.002 45.607 ± 19.387 20.095 ± 10.770 0.002

C2–C7 Cobb angle (°)
 Pre-operation 5.560 ± 2.142 5.842 ± 2.243 0.577 3.692 ± 1.843 3.250 ± 1.753 0.531
 3 months after opera-

tion
6.040 ± 1.925 6.211 ± 2.123 0.875 4.308 ± 1.702 3.125 ± 1.642 0.121

 At last follow-up 5.880 ± 1.810 5.947 ± 1.747 0.818 3.923 ± 1.847 0.875 ± 1.727a 0.002
 Incidence of postop-

erative axial pain 
(%)

32% (8/25) 5.26% (1/19) 0.029 30.77% (4/13) 25% (2/8) 1

 Incidence of C5 nerve 
root palsy (%)

20% (5/25) 10.53% (2/19) 0.395 23.08% (3/13) 12.50% (1/8) 1



2374 European Spine Journal (2020) 29:2368–2377

1 3

neurological recovery after posterior decompression. The 
K-line can indicate the cervical spine curvature and the 
thickness of OPLL. It is a simple way to help clinicians 
formulate surgical strategies and determine patient prog-
nosis [24]. Some scholars consider the surgical outcomes 
of laminoplasty in the treatment of patients with OPLL 
and negative K-line to be poor [14, 25]. Hirai et al. [26] 

proposed modified K-line similar to the K-line for cervical 
OPLL and found that posterior fusion surgery was better in 
patients with minimum interval of the spinal cord < 4 mm. 
In the K (−) group in this study, there was no significant 
difference in preoperative JOA scores between the two 
types of surgery. However, the JOA score of the PFF group 
was better than that of the PNF group. The improvement 

Fig. 3  A 54-year-old woman with ossification of cervical posterior 
longitudinal ligament and negative K-line. A Standard preoperative 
lateral X-ray film of the cervical spine showing that the highest point 
of ossification mass of the posterior longitudinal ligament is beyond 
the K-line. B Preoperative sagittal CT showing that the range of ossi-
fication of the posterior longitudinal ligament is C3–C5. C Preopera-
tive MRI showing obvious compression in front of the cervical spinal 
cord. D Lateral X-ray performed 6 months after surgery showing that 

C3–C6 were fixed with an arch titanium plate and that the curvature 
of the cervical spine was partially lost compared to the preoperative 
state. E Lateral X-ray performed 3.5  years after surgery showing 
good internal fixation and partially lost curvature of cervical spine 
compared to the preoperative state. F MRI performed 3.5 years after 
surgery showing that the anteroposterior diameter of the spinal canal 
increased significantly and that the spinal cord compression reduced 
significantly
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rate of nerve function in the PFF group was higher than 
that in the PNF group. Compared to PNF, PFF is superior 
as it can maintain cervical spine curvature, prevent the 
progression of kyphosis caused by the destruction of the 
posterior structure of cervical vertebrae, and enhance the 
stability of the decompression segment, which helps to 
delay the progression of OPLL and prevent the aggrava-
tion of spinal cord injury caused by instability of local 
cervical vertebrae [27, 28]. In the study of 3-dimensional 
OPLL volume, posterior fusion was shown to have the 
effect of reducing the growth rate of OPLL compared to 
operations that allow motion [29, 30]. Therefore, PFF is 
superior to PNF in the treatment of patients with OPLL 
and negative K-line.

The correlation between changes of sagittal 
curvature of cervical spine and postoperative 
clinical effect

Poor sagittal curvature of cervical spine may be 1 of the 
risk factors for poor efficacy of PNF in patients with OPLL. 
Fujiyoshi et al. [12] evaluated and compared the neuro-
logical recovery of 8 patients with negative K-line and 19 
patients with positive K-line OPLL after ELAP. The results 
showed that the improvement rate of neurological func-
tion in the K ( +) group was 66.0% but only 13.9% in the 
K (−) group. In the K ( +) group in this study, there was 
no significant difference in the C2–C7 Cobb angle between 
the two groups at the last follow-up (P > 0.05). In the K 
(−) group, there was significant difference in the C2–C7 
Cobb angle between the two groups at the last follow-up 
(P < 0.05). Cervical curvature was well maintained in the 
PFF group but was partially lost in the PNF group. There 
is no consensus on whether PFF should be used to correct 
kyphosis in patients with OPLL. Koda et al. [31] showed 
that adition of posterior instrumented fusion to laminoplasty 
can improve the surgical outcome of patients with K-line (−) 
cervical OPLL compared with laminoplasty alone. Postop-
erative K-line conversion from (−) to ( +) is an independent 
factor that is significantly associated with a better surgical 
outcome. In theory, recovery of the physiological lordosis 
of the cervical spine can help the spinal cord drift dorsally 
and lead to greater indirect decompression effect. However, 
correction of the sagittal curvature of the cervical spine is 
likely to reduce the height of the intervertebral foramen and 
cause excessive drifting of the spinal cord, which increases 
the risk of C5 nerve root palsy [32, 33]. In addition, some 
patients with multi-level continuous OPLL have poor pre-
operative cervical movement, and excessive manipulation 
during operation increases the surgical risk. In this study, 
the lateral mass screw system was used in the PFF group for 
in situ fixation and fusion to fully decompress the cervical 

spinal cord. During the operation, the cervical sagittal 
kyphosis was deliberately not corrected. The operation also 
significantly improved the JOA score and the improvement 
rate of JOA score in the K (-) group and maintained cervical 
spine curvature.

Conclusion

First, as this is a single-center retrospective study, we did 
not consider the effect of OPLL on the segment, number of 
patients, and classification of OPLL. Second, the number 
of patients is too small, which may lead to selective bias 
and errors in results. In addition, the follow-up duration 
in this study is relatively short.

To sum up, K-line evaluation can predict the prognosis 
of patients with cervical OPLL. PFF and PNF are effec-
tive in the treatment of both positive and negative K-line 
OPLL. However, PNF is recommended for patients with 
positive K-line because it is more effective. In contrast, 
PFF is recommended for patients with negative K-line as it 
is more effective and can maintain good sagittal curvature 
of the cervical spine, which leads to satisfactory rate of 
neurological improvement and higher postoperative effi-
cacy. Considering the limitation of small sample size, it is 
necessary to conduct comprehensive multi-center studies 
with large sample sizes in the future.
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