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Treatment of Thoracic OPLL

Summary

・Usefulness of surgical treatment methods, indications of

surgery, and appropriate timing for thoracic OPLL

- In surgery for thoracic OPLL, posterior decompression

with fusion, anterior decompression by anterior ap-

proach, and anterior decompression with fusion resulted

in a mean improvement rate of approximately �50% in

the JOA score improvement rate.

- No previous report has suggested suitable timing for

surgery for thoracic OPLL.

・Is additional fusion useful in patients who select the pos-

terior approach for thoracic OPLL?

- In cases of thoracic OPLL in which anterior pressure is

applied to the spinal cord, when physiological kyphosis

is present in the thoracic spine, it is useful to perform

concurrent decompression and fusion, excluding areas

of the thoracic vertebra above where the kyphosis angle

is small to prevent exacerbation of neurological injury

caused by increased kyphosis and persistent dynamic

factors postoperatively.

・What are the frequency, details, and risk factors of surgi-

cal complications in thoracic OPLL？
- The frequency of surgical complications in thoracic

OPLL is high (51.3%) according to a multicenter pro-

spective conducted study in Japan.

- Dural injury is a common intraoperative complication,

and motor paralysis of the lower limbs (including tem-

porary) is a common postoperative complication.

- Factors associated with the development of postoperative

complications include the degree of spinal cord com-

pression on imaging, preoperative myelopathy, invasive

surgery, and intraoperative spinal cord decompression.

・Is monitoring of the spinal cord function in thoracic

OPLL surgery useful in the prevention of neurological

complications?

- While monitoring of spinal cord function in cervical and

thoracic OPLL surgery is thought to contribute to the

prevention of neurological complications, various issues

need to be resolved, including the fact that not all neu-

rological complications can be detected and the low

derivation rate in patients with severe spinal cord dam-

age.

・What factors affect the prognosis of thoracic OPLL?

- Preoperative neurological symptoms, long disease dura-

tion, multilevel lesions, another spinal level lesions,

positive preoperative prone position and supine position

test (PST), additional fusion at the time of posterior de-

compression, kyphosis correction, and the presence or

absence of spinal cord floating on intraoperative ultra-

sound affect prognosis.

Commentary

1. Usefulness of surgical treatment methods, indications of
surgery, and appropriate timing for thoracic OPLL

The usefulness of surgery for thoracic OPLL has been re-
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ported in large-scale multicenter studies by the Japan Minis-

try of Health, Labour, and Welfare Research Program for In-

tractable Diseases, with the JOA score improvement rate of

37% at postoperative 3 years in the 2008 report1) and of

55% at postoperative 1 year in the 2018 report2). This means

a more stable improvement rate has become achievable in

recent years. The recent increased improvement rate was in-

fluenced by concurrent fusion via the posterior approach1),

and various procedures, which include posterior decompres-

sion and fusion3,4), anterior decompression and fusion5), and

anterior decompression via the posterior approach6), are re-

ported as useful surgical procedures. However, a high rate of

complications has been reported in surgery for thoracic

OPLL, and the usefulness needs to be examined in future

studies assessing symptom improvement and the risk of

complications.

There are no detailed reports on the natural course of tho-

racic OPLL and no data to serve as grounds to discuss the

timing of surgery. However, a relationship between the

length of disease duration and poor postoperative improve-

ment rate has been reported7), and in patients in whom

myelopathy progresses slowly, the decision to perform sur-

gery should be proactively considered.

2. Is additional fusion useful in patients who select the pos-
terior approach for thoracic OPLL?

Theoretically, directly eliminating compression caused by

OPLL seems to be useful. However, performing surgical

procedures around a spinal cord with severe damage carries

a high risk of aggravation of neurological damage8,9). Thus,

procedures of posterior surgery for thoracic OPLL that do

not involve resection of the ossification are often selected.

They are divided into posterior decompression (laminectomy

and laminoplasty) and posterior decompression and fusion

(including the method combining fusion with laminectomy

and laminoplasty and kyphosis-reducing procedure

[dekyphosis]). With posterior decompression, neurological

damage is aggravated by increased instability caused by pos-

terior invasion into the tissue supporting the spinal column

and when kyphosis progresses due to age-related interverte-

bral degeneration and concurrent compression fracture of the

spine, which frequently occurs in women10). With regard to

the mid-thoracic spine, decompression alone is rarely per-

formed, except in patients with continuous ossification.

However, when performing posterior surgery for thoracic

OPLL, fusion is not necessary. It has been reported that sur-

gical outcomes are good with posterior decompression alone

for OPLL if the severity is at a level at which alignment

shows mild lordosis and kyphosis, such as that of the upper

thoracic vertebrae1).

3. What are the frequency, details, and risk factors of surgi-
cal complications in thoracic OPLL?

To prevent complications including postoperative motor

paralysis, usefulness of posterior decompression and fusion

with instrumentation have been reported in some litera-

tures3,10,11). While the decompressive effect of anterior decom-

pression and fusion is high in thoracic OPLL, complications

such as cerebrospinal fluid leakage are common12,13).

In a systematic review of postoperative complications in

thoracic OPLL, among 595 patients in 15 retrospective stud-

ies, complications were observed in 39.4% of patients, and

postoperative exacerbation of neurological symptoms, such

as postoperative motor and sensory disturbance, was ob-

served in 13.9% of patients14). The Japan Ministry of Health,

Labour, and Welfare Research Program for Intractable Dis-

eases has conducted five nationwide retrospective multicen-

ter studies on surgery for thoracic OPLL1,15-18). In a nation-

wide multicenter prospective study for thoracic OPLL in

2018, postoperative complications in 115 patients who had

undergone surgery for thoracic OPLL were reported2). The

most common surgical procedure was posterior decompres-

sion (correction) and fusion in 85 patients (74%). At 1 year

after surgery, the mean improvement rate in the JOA score

was 55%, which was the best rate among those in previous

nationwide multicenter trials; however, postoperative compli-

cations developed in 59 patients (51.3%). Temporary cases

included the improvement of postoperative paralysis in 37

patients, which was the most common postoperative compli-

cation, following rehabilitation and repeat surgery (nine pa-

tients), with a mean recovery period of 2.7 months postop-

eratively. When several segments were affected by OPLL,

the preoperative JOA score was low, there was abundant

blood loss, and the time taken to recover from postoperative

motor paralysis was significantly longer. Five factors were

significantly associated with the onset of postoperative com-

plications: number of segments with OPLL, low preopera-

tive JOA score, positive results on preoperative PST, surgical

duration, and absence of spinal cord floating on intraopera-

tive ultrasonography. Furthermore, factors that were signifi-

cantly associated with the onset of postoperative motor pa-

ralysis included the number of segments with OPLL, con-

current OLF, low preoperative JOA score, positive preopera-

tive prone and supine position test (PST) results, surgical

duration, amount of blood loss, absence of spinal cord float-

ing on intraoperative ultrasonography, and reduced potential

on intraoperative spinal cord monitoring2).

Thus, although a prospective multicenter study also re-

vealed a high incidence of surgical complications for tho-

racic OPLL, the surgical outcomes were improved compared

with those reported previously. To achieve better surgical

outcomes in the future, attention should be paid to prevent-

ing such complications, and, if they do develop, appropriate

measures should be adopted.

4. Is monitoring of the spinal cord function in thoracic
OPLL surgery useful in the prevention of neurological com-
plications?

The same as cervical OPLL19-22), several studies show that

in surgery for thoracic OPLL, intraoperative spinal cord

monitoring is important as it is associated with postoperative

complications and outcomes2,19,23). In a prospective study of
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70 patients who underwent surgery at a single institution

with beak-shaped thoracic OPLL, following posterior de-

compression and corrective fusion, significant factors for the

absence of improvement in motor paralysis and the require-

ment of second surgery for thoracic OPLL included reduced

waveform amplitude on intraoperative spinal cord monitor-

ing at the time of surgery completion24). Moreover, recovery

operations need to be performed in accordance with reduced

intraoperative spinal cord monitoring25). Furthermore, in a

nationwide multicenter study on surgery for thoracic OPLL

in which intraoperative spinal cord monitoring was per-

formed, multivariate analysis of the risk factors for postop-

erative motor paralysis identified disease duration (odds ra-

tio, 3.3), corrected kyphosis angle (odds ratio, 2.4), and de-

crease in brain-evoked muscle action potential (odds ratio,

2.2), and the importance of intraoperative spinal cord moni-

toring was reported26).

However, some patients who undergo surgery for thoracic

OPLL present severe motor paralysis preoperatively, making

it difficult to detect the onset of paralysis by intraoperative

spinal cord monitoring10,27). In contrast, a recent nationwide

multicenter prospective study for thoracic OPLL revealed

that waveforms could be obtained in most cases and were

useful in preventing postoperative motor paralysis2). In sur-

gery for thoracic OPLL with a high incidence of complica-

tions, intraoperative spinal cord monitoring is believed to

contribute to the prevention of postoperative neurological

complications with improving skills and performing mul-

tichannel and multimodality spinal cord monitoring28,29). It

should be noted that it is currently difficult to prevent all

cases of postoperative paralysis despite using intraoperative

spinal cord monitoring.

5. What factors affect the prognosis of thoracic OPLL?

In a multicenter study conducted by the Japan Ministry of

Health, Labour, and Welfare Research Program for Intracta-

ble Diseases, multilevel lesions, concurrent ossification of

the ligamentum flavum, low preoperative JOA score, posi-

tive PST results, amount of intraoperative bleeding, absence

of spinal cord floating on intraoperative ultrasound, and

waveform abnormality on intraoperative spinal cord monitor-

ing were found to be risk factors for the appearance of post-

operative paralysis and perioperative complications2). In ad-

dition, factors related to poor long-term improvement fol-

lowing surgery included disease duration, multilevel decom-

pression, cervical OPLL concurrent with OLF5), maximum

ossification located at the T1-T4 level1), length of the long

axis of the OPLL, ossification occupancy rate within the

spinal canal24), decompression of five or more vertebral bod-

ies27), insufficient kyphosis correction at the time of posterior

decompression and fixation30), decrease in intraoperative spi-

nal cord monitoring waveform, simultaneous concurrent sur-

gery of the cervical and lumbar spine, use of instrumenta-

tion, and position at a mid-thoracic spine31).
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The original version of this clinical practice guidelines ap-

peared in Japanese as Sekichu Jintai Kokkashou Shinryo

Guidelines 2019, published by the Japanese Orthopaedic As-

sociation and the Japanese Society for Spine Surgery and

Related Research, and its translated version in English ap-

peared in the Journal of Orthopaedic Science 26 (2021) 1-

45.
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