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Abstract:
Introduction: Chemonucleolysis with condoliase (chondroitin sulfate ABC endolyase) has been used to treat patients

with lumbar disc herniation (LDH) in Japan since 2018. In this study, we retrospectively investigated clinical outcomes in

patients who received an intradiscal condoliase injection for LDH and sought to identify significant predictors of good out-

come.

Methods: Indications for treatment were as follows: (1) unilateral leg pain with or without back pain, (2) nerve root

compression caused by LDH confirmed on magnetic resonance imaging (MRI), and (3) leg pain resistant to at least 1

month of conservative treatment, including medication, nerve root block, or physical therapy. Patients with motor weakness

or a history of severe allergy were excluded, as were those with the foraminal or sequestrated type of LDH. The injection

was defined as effective if the numeric rating scale score for leg pain improved by �50% at 6 months post-treatment.

Results: A total of 52 patients (mean age, 45.0 years) were enrolled and classified according to whether the injection was

effective (E group, n=40, 76.9%) or less effective (L group, n=9, 17.3%). Three patients (5.8%) underwent herniotomy for

residual pain within 6 months of the injection. There were no severe adverse events. Reduction of herniation was seen on

MRI more often in the E group than in the L group. The effectiveness in patients with transligamentous LDH was similar

to that in patients with subligamentous LDH. High-intensity signal change in the area of LDH on pretreatment T2-weighted

MRI was a significant predictor of successful leg pain relief.

Conclusions: An intradiscal condoliase injection was a safe and effective treatment for painful radiculopathy caused by

LDH. Leg pain was more likely to improve in patients with high-intensity signal change in the area of LDH before treat-

ment.
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Introduction

Refractory radicular pain caused by lumbar intervertebral

disc herniation (LDH) typically occurs in the younger work-

ing population and impairs mental status, social functioning,

and work activities1). Radiculopathy due to LDH is conven-

tionally treated using conservative strategies, including

medication, physical therapy, nerve root block, and acupunc-

ture. However, the symptoms of painful radiculopathy may

become resistant to conservative treatment, and surgery may

be needed. Condoliase (chondroitin sulfate ABC endolyase)2)

has been developed as a novel agent with high substrate

specificity for chondroitin sulfate and hyaluronic acid, both

of which are constituents of the glycosaminoglycans con-

tained in proteoglycans, which are abundant in the nucleus

pulposus of the intervertebral disc. Unlike chymopapain,

condoliase lacks protease activity and therefore was ex-

pected to be a safe enzyme for clinical use. The results of a

Phase III clinical trial in Japan indicated that condoliase is a

safe and effective treatment for radiculopathy caused by
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Figure　1.　(a) High-intensity signal change on a T2-weighted magnetic resonance image of a patient with lumbar 

disc herniation. (b) Bulging ratio of herniation (x/y×100%; x: anteroposterior diameter of herniation, y: anteropos-

terior diameter of canal space). 

yx

a b

LDH3,4), and it was approved as a novel agent for subliga-

mentous herniation in Japan in 2018. However, very few

studies have clarified whether condoliase is effective for ex-

trusion types of herniation, especially the transligamentous

type. In this study, we investigated clinical outcomes in pa-

tients with subligamentous or transligamentous LDH who

underwent intradiscal condoliase injection for painful radicu-

lopathy, and we sought to identify factors associated with

good clinical outcome.

Materials and Methods

This retrospective, single-center study involved patients

with unilateral leg pain caused by LDH who were treated by

intradiscal condoliase injection in our department between

October 2018 and September 2020 and followed up for at

least 6 months. Indications for treatment were as follows:

unilateral leg pain with or without back pain, nerve root

compression caused by LDH confirmed on magnetic reso-

nance imaging (MRI), and leg pain resistant to at least 1

month of conservative treatment, including medication,

nerve root block, or physical therapy. Patients with motor

weakness or a history of severe allergy were excluded, as

were patients with the foraminal or sequestrated type of

LDH. The study was approved by our institutional ethics

committee. Informed consent was obtained from all patients.

Intradiscal injection technique

All the intradiscal injections were administered by a

qualified orthopedic spine surgeon. The patient was placed

in a prone position and a conventional disc-puncture needle

was inserted from the right side under fluoroscopic guid-

ance. Condoliase (HernicoreⓇ; Seikagaku Corp., Tokyo, Ja-

pan/Kaken Pharmaceutical Co. Ltd., Tokyo, Japan) was dis-

solved in 1.2 mL of saline to prepare a 1.25 U/mL solution

and injected into the intervertebral disc. All patients were

carefully observed for at least 1.5 h after the injection and

then allowed to return home.

Clinical outcomes

Data were retrospectively collected on age, sex, duration

of symptoms before the injection, history of surgery at the

same level as the injection, adverse events, and the numeric

rating scale (NRS) scores for leg pain and low back pain.

Patients in whom surgical treatment was required for resid-

ual pain were also recorded. The injection was deemed to be

effective if the NRS score for leg pain improved by �50%

during the 6 months of follow-up.

Radiologic evaluation

Lumbar radiographs were obtained before and after the

injection. The lumbar lordotic angle (L1-S1) on lateral im-

ages, the presence of spondylosis (defined as anterior or

posterior translation �3 mm), and disc space height, defined

as the distance between the centers of the lower and upper

endplates of the affected intervertebral disc, in the upright

and decubitus positions were evaluated over time. The MRI

results before and at around 6 months post-injection were

also examined. The level of herniation, Pfirrmann classifica-

tion5), type of herniation, and presence of a change in signal

intensity in the area of LDH on T2-weighted MRI were as-

sessed by three experienced orthopedic spine surgeons (Fig.

1a). Any disagreement was resolved by majority consensus.

The bulging ratio of herniation (defined as the proportion of
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Figure　2.　Flowchart of patients treated with intradiscal condoliase injection. 

Pa ents with unilateral radiculopathy 
caused by lumbar disc hernia on 

treated between October 2018 to September 2020 (n = 216)

Unilateral radiculopathy 
refractory to conserva ve treatment

(n = 57)

Treated by surgery (n = 5)

Treated by intradiscal condoliase injec on and completed 6 months of follow-up (n = 52)

E ec ve (E) group (n = 40)
- NRS score for leg pain improved by 

Less e ec ve (L) group (n = 12)
- NRS score for leg pain improved by <50 n = 9)
- Treated by surgery due to ine ec veness of condoliase (n = 3)

the anteroposterior diameter of herniation to the anteroposte-

rior diameter of the canal space) and the reduction ratio

(i.e., the postoperative bulging ratio to the preoperative bulg-

ing ratio) were calculated (Fig. 1b).

Statistical analysis

Differences in variables according to effectiveness were

examined for statistical significance using the chi-squared

test or Mann-Whitney U test as appropriate. Multivariate lo-

gistic regression with a forward stepwise procedure was per-

formed to identify the strongest predictors of radiculopathic

pain relief (p<0.1 for entry). The dependent variable was ef-

fectiveness for leg pain (improved by �50%) and the inde-

pendent variables were age, sex, symptom duration, and ra-

diographic parameters. All statistical analyses were per-

formed using SPSS for Windows (version 20.0; IBM Corp.,

Armonk, NY). A p-value <0.05 was considered statistically

significant.

Results

Patient demographics and clinical course

A total of 216 patients with unilateral radiculopathy

caused by LDH were treated during the study period. Con-

servative treatment was ineffective in 57 of these patients.

Five of the 57 patients opted for surgical treatment and 52

opted for intradiscal condoliase injection (Fig. 2). The

demographics of these 52 patients (35 male, 17 female;

mean age, 45.0 years) are summarized in Table 1. At base-

line, mean NRS scores were 6.5±2.1 and 4.5±2.8 for leg

pain and low back pain, respectively. All patients were fol-

lowed up for at least 6 months. Median duration of symp-

toms before the injection was 15.3 (range, 1-192) months.

Six of the 52 patients had a history of herniotomy at the af-

fected level. The affected level was L1/2 in 1 patient, L2/3

in 1, L3/4 in 4, L4/5 in 30, and L5/S1 in 16. The type of

herniation was subligamentous extrusion in 27 patients

(51.9%) and transligamentous extrusion in 25 patients

(48.1%). A total of 24 patients (46.2%) had high-intensity

signal change in the area of herniation on T2-weighted im-

ages. Mean bulging ratio was 32.1% before injection. Three

of the 52 patients (5.8%) underwent surgical treatment for

severe residual leg pain; their mean pre-injection and preop-

erative NRS scores for leg pain were 7.3 and 5.7, respec-

tively. Other clinical parameters are shown in Table 1.

A total of 49 patients completed 6 months of follow-up.

Their average NRS score for low back pain at 1 month post-

injection was almost the same as that at baseline but gradu-

ally decreased by approximately 40% at 6 months post-

injection (Fig. 3a). On the other hand, the mean NRS score

for leg pain decreased by 56.3% at 1 month compared with

baseline and decreased to around 30% compared with base-

line within 3 months (Fig. 3b). The disc height decreased by
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Table　1.　Patient Demographic and Clinical Characteristics According to Need for Surgery.

All cases 

(n=52) 

Followed up for 

6 months without 

surgery (n=49) 

Surgery within 

6 months

 (n=3)

Age (years) 45.0±17.7 44.4±17.3 63.0±13.9

Male/female 35:17 32:16 3:0

NRS score for leg pain 6.5±2.1 6.4±2.1 7.3±1.5

NRS score for low back pain 4.5±2.8 4.5±2.8 5.7±2.5

Duration of symptoms (months) 15.3 (1–192) 16.4 (1–192) 17.0 (7–36)

History of spine surgery at the herniated disc level, n 6 (11.5%) 6 (12.2%) 0 (0%)

Lumbar lordotic angle at baseline (degrees) 41.2±13.2 41.1±13.5 44.1±6.9

Disc height at baseline (mm) 

Upright position 7.9±2.2 8.0±2.1 6.4±2.2

Decubitus position 8.2±2.2 8.3±2.2 6.9±2.2

Spondylosis (>3 mm; anterior/posterior) 0/6 (0%/11.2%) 0/4 (0%/8.2%) 0/2 (0%/66.7%)

Disc level of herniation

L1/2 1 (1.9%) 1 (2.0%) 

L2/3 1 (1.9%) 1 (2.0%) 

L3/4 4 (7.7%) 4 (8.2%) 

L4/5 30 (57.7%) 28 (57.1%) 2 (66.7%)

L5/S 16 (30.8%) 15 (30.6%) 1 (33.3%)

Pfirrmann grade

II 6 (11.5%) 6 (12.2%) 

III 17 (32.7%) 15 (30.6%) 2 (66.7%)

IV 28 (53.8%) 27 (55.1%) 1 (33.3%)

V 1 (1.9%) 1 (2.0%) 

Type of herniation

Subligamentous 27 (51.9%) 26 (53.1%) 1 (33.3%)

Transligamentous 25 (48.1%) 23 (46.9%) 2 (66.7%)

High-intensity signal change at herniation site on 

T2-weighted MRI

24 (46.2%) 23 (46.9%) 1 (33.3%)

Bulging ratio of herniation (%) 32.1±11.4 31.1±11.5 29.4±5.8

Data are presented as the mean±standard deviation, mean (range), or n (percentage). Abbreviations: MRI, magnetic resonance 

imaging; NRS, numeric rating scale

an average of 1.7 mm by 1 month after the injection, and

the decrease was maintained over the 6 months of follow-up

(Fig. 3c). There was also a significant decrease in the mean

bulging ratio after injection compared with baseline (32.0%

vs. 19.3%; Fig. 3d).

Patient demographics

In the 6 months following the injection, pain relief (indi-

cated by a �50% reduction in the NRS score for leg pain)

was achieved in 40 patients (E [effective] group, 76.9%);

however, pain reduction was insufficient in 12 patients (the

L [less effective] group, 23.1%) (Fig. 2). The L group in-

cluded three patients (5.8%) who underwent surgery due to

residual pain even after intradiscal injection and nine

(17.3%) with insufficient pain relief (<50% reduction) who

did not undergo surgery. The demographic characteristics of

these two groups are shown in Table 2. The respective mean

NRS scores for leg pain and low back pain were similar be-

tween the E group (6.6±2.1 and 4.5±2.8) and the L group

(6.2±2.1 and 4.5±3.0) before the injection. Mean duration of

symptoms was shorter in the E group (12.8 months) than in

the L group (28.8 months); however, the difference was not

statistically significant. Four patients (10%) in the E group

and two (16.7%) in the L group had a history of spine sur-

gery at the herniated disc level. There were no significant

differences in the clinical characteristics of these patients at

baseline.

The radiologic findings are also shown in Table 2. Con-

comitant spondylosis was detected in four patients in the E

group (10%) but not in any patient in the L group. In the E

group, the LDH was Pfirrmann grade II in 6 patients, grade

III in 11, grade IV in 22, and grade V in 1. The LDH in the

L group was grade III in 4 patients, grade IV in 7, and

grade V in 1. A total of 21 patients in the E group and 1 in

the L group showed high-intensity signal change at the site

of herniation on T2-weighted MRI; the difference was statis-

tically significant (p=0.007). The type of herniation was sub-

ligamentous in 21 patients (52.5%) and transligamentous in

19 patients in the E group and subligamentous in 5 patients

and transligamentous in 4 patients in the L group. The mean

bulging ratio was 32.1% in the E group and 27.4% in the L

group (p=0.38).

Two adverse events (skin rash and leg pain, one each) oc-

curred immediately after the injection in the E group. There
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Figure　3.　Clinical and radiologic findings in 49 patients who received an intradiscal in-
jection of condoliase. (a) Average NRS score for low back pain. (b) Average NRS score for 
leg pain. (c) Average disc height in the upright position. (d) Average occupying ratio of disc 
herniation. NRS, numeric rating scale. *p<0.05, **p<0.01 vs. baseline value 
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were no adverse events in the L group (Table 3).

Comparison of clinical and radiologic outcomes between
the study groups

Changes in NRS scores for low back pain over time were

similar between the E and L groups (Fig. 4a). However, the

NRS scores for leg pain decreased to approximately 60% of

the baseline value in both the E and L groups at 1 month

after the injection and by 25.6% at 3 months and 16.7% at 6

months in the E group but remained unchanged at 6 months

in the L group (Fig. 4b).

In both groups, there was a decrease in mean disc height

in the upright position of approximately 1.6 mm at 1 month

post-injection that was retained at 6 months (Fig. 4c). The

mean bulging ratio significantly decreased from 32.1% to

17.5% in the E group and from 26.1% to 18.1% in the L

group (Fig. 4d). The mean herniation reduction ratio was

significantly greater in the E group than in the L group

(39.1% vs. 18.6%; p=0.04, Fig. 4e).

Logistic regression analysis demonstrated a significant as-

sociation between the presence of high-intensity signal

change before injection and effectiveness of intradiscal con-

doliase injection (p=0.024; odds ratio 8.842; 95% confi-

dence interval, 1.269-58.382). No other items were signifi-

cant predictors of effectiveness.

Discussion

Chymopapain was developed as a chemonucleolysis agent

and was in clinical use for patients with intervertebral disc

herniation from the 1960s to the 1980s6,7). Various research

groups reported that chymopapain achieved satisfactory

clinical outcomes6,7). However, chymopapain has low sub-

strate specificity, so it acts not only on the cartilage but also

on the surrounding tissues and led to anaphylactic reactions,

severe back pain, and neurological complications. Therefore,

chymopapain was withdrawn from the market in 1999 and

no alternative therapeutic option was available. A safer and

more effective enzyme was needed for chemonucleolysis.

Condoliase is composed of chondroitin sulfate ABS endoly-

ase and basic studies have shown it to be selective for carti-

lage tissue8,9). Matsuyama et al. investigated the efficacy and

safety of condoliase in the treatment of LDH in a Phase II/

III trial in Japan (NCT00634946). In that study, 194 patients

were assigned to receive an injection of condoliase 1.25 U,

2.5 U, or 5 U or a placebo injection. The incidence of ad-

verse events and the decrease in disc height were found to

be dose-dependent although all three doses had similar effi-

cacy; therefore, 1.25 U of condoliase was selected as an ap-

propriate dose for intradiscal injection. No severe adverse

events were noted in patients receiving this dose, which is



dx.doi.org/10.22603/ssrr.2021-0151 Spine Surg Relat Res 2022; 6(3): 252-260

257

Table　2.　Patient Demographic and Clinical Characteristics in the E and L Groups.

E group (n=40) 

L group (n=12)

Including three 

cases undergoing 

operation

p-value

Age (years) 44.4±17.6 47.1±18.7 0.77

Male/female 26:14 9:3 0.52

Herniated disc level 0.22

L1/2 1 (2.5%) —

L2/3 1 (2.5%) —

L3/4 2 (5.0%) 2 (16.7%) 

L4/5 23 (57.5%) 7 (58.3%) 

L5/S 13 (32.5%) 3 (25.0%) 

NRS score for leg pain 6.6±2.1 6.2±2.1 0.76

NRS for low back pain 4.5±2.8 4.5±3.0 0.68

Duration of symptoms (months) 12.8 (1–84) 28.8 (3–192) 0.33

History of spine surgery at the herniated disc level, n 4 (10%) 2 (16.7%) 0.53

Lumbar lordotic angle (degrees) 41.8±14.4 39.2±8.4 0.22

Disc height (mm) 

Upright position 8.2±2.2 7.1±1.9 0.14

Decubitus position 8.4±2.2 7.8±2.4 0.59

Spondylosis (>3 mm; anterior/posterior) 0/4 (0%/10.0%) 0/0 (0%/0%) 0.25

Pfirrmann grade 0.23

II 6 (15%) 

III 11 (27.5%) 4 (33.3%) 

IV 22 (55.0%) 7 (58.3%) 

V 1 (2.5%) 1 (8.8%) 

High-intensity signal change at herniation site on 

T2-weighted MRI

21 (52.5%) 1 (8.3%) 0.007**

Type of herniation 0.81

Subligamentous 21 (52.5%) 6 (50%) 

Transligamentous 19 (47.5%) 6 (50%) 

Bulging ratio of herniation (%) 32.1±11.1 27.4±11.3 0.38

Data are presented as the mean±standard deviation, mean (range), or n (percentage). E, effective; L, less effective. Ab-

breviations: MRI, magnetic resonance imaging; NRS, numeric rating scale

Table　3.　Adverse Events after Intradiscal Condoliase Injection.

E group (n=40) L group (n=12) p-value

Adverse event

Skin rash, n 1 (2.5%) 0 (0%) 0.63

Leg pain immediately after injection, n 1 (2.5%) 0 (0%) 0.63

consistent with our findings. Furthermore, a recent study in

cynomolgus monkeys found that the histopathological

changes associated with condoliase were less marked and

more selective than those caused by chymopapain10). More-

over, in other studies, salvage treatment was required in only

2.0% of patients who received an injection of condoliase for

LDH during 1-6 years postoperatively3,4), whereas reopera-

tion was needed in 5%-10% of patients with LDH who had

undergone herniotomy11,12). Therefore, chemonucleolysis with

condoliase may not be inferior to herniotomy in terms of

preventing recurrence of LDH. A Phase III trial of condoli-

ase in Japanese patients with herniation of the protrusion or

subligamentous extrusion type4) reported significant improve-

ments in leg pain and low back pain in patients who re-

ceived condoliase injection compared with those allocated to

placebo. Several post-marketing surveillance studies have

also shown good clinical outcomes. Okada et al. reported

that 70 (85.4%) of 82 patients diagnosed as having the sub-

ligamentous extrusion type of LDH achieved satisfactory

outcome (defined as �50% improvement in the visual analog

scale score for leg pain) after injection of condoliase13).

Banno et al. reviewed patients with a diagnosis of any type

of LDH who received an intradiscal condoliase injection and

reported that 33 (70.2%) of 47 patients had significant im-

provement (defined as improvement in the visual analog

scale score for leg pain of >20 mm)14). Ishibashi et al. inves-
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Figure　4.　Clinical and radiologic findings in the E and L groups (excluding the three pa-
tients treated with surgery for residual pain after intradiscal injection). (a) Average NRS 
score for low back pain. (b) Average NRS score for leg pain. (c) Average disc height in the 
upright position. (d) Average occupying ratio for disc herniation. (e) Reduction ratio for disc 
herniation. NRS, numeric rating scale. *p<0.05. E, effective; L, less effective
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tigated the clinical outcomes in patients with a diagnosis of

subligamentous or transligamentous LDH who received an

intradiscal condoliase injection and demonstrated satisfactory

relief of leg pain (defined as improvement of �50% in the

NRS score) in 21 of 34 cases (61.8%)15). In our present

study, which includes the largest number of patients with the

protrusion, subligamentous, and transligamentous types of

LDH investigated to date, 40 of 52 patients (76.9%)

achieved good pain relief in the 6 months after intradiscal

condoliase injection. Furthermore, we found that 19 of 23

patients (82.6%) with transligamentous LDH had satisfac-

tory outcomes, indicating that the outcomes were similar to

those of patients with subligamentous LDH (80.8%). We

speculate that even transligamentous LDH might shrink fol-

lowing degradation with hyaluronic acid and dehydration of

the nucleus pulposus beneath the posterior longitudinal liga-

ment. Therefore, condoliase appears to be an effective treat-

ment for not only the protrusion and subligamentous extru-

sion types of LDH but also the transligamentous extrusion

type.
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In our regression model, there was no significant correla-

tion between age and degree of pain relief following con-

doliase injection. Ishibashi et al15) demonstrated that age was

significantly associated with improvement of low back pain

but not leg pain relief after condoliase injection. Interest-

ingly, even relatively elderly patients over 70 years old had

satisfactory pain relief in our study. This finding suggests

that condoliase might be effective for LDH regardless of age

and accordingly speculates that the nucleus pulposus may

have relatively less degeneration even in elderly LDH pa-

tients, when herniation causes painful radiculopathy. This

study identified high-intensity signal change on T2-weighted

MRI as a significant predictor of good clinical outcome in

patients with LDH treated with condoliase, which is consis-

tent with the findings of Banno et al14). High-intensity signal

change in a disc indicates a pathological state in the poste-

rior annulus fibrosus and is often found in symptomatic pa-

tients with high-grade disruption of an intervertebral disc16).

This distinctive lesion is often enhanced on gadolinium

DTPA-MRI17) and is considered to include granulation tissue

and/or neovascularization induced by inflammation8). Con-

versely, patients without high-intensity signal change were

less likely to have pain relief (effective in 19 of 30 patients,

63.3%). Therefore, we speculate that an intradiscal condoli-

ase injection acts on this high-intensity lesion, resulting in

good clinical outcomes in patients with this type of LDH.

Risk factors for an unsatisfactory outcome after treatment

with condoliase have also been documented. Banno et al.

identified the presence of spondylolisthesis or a posterior in-

tervertebral angle of >5 degrees to be risk factors for poor

outcome after chemonucleolysis with condoliase14), suggest-

ing that condoliase may induce further instability in a de-

generated segment. They also identified a history of herniot-

omy to be a risk factor for unsatisfactory outcome. In this

study, pain relief was inadequate after the injection in two

of six patients (33.3%) with a history of spine surgery at the

same level.

Both the physician and patient should be involved in the

choice between intradiscal injection and surgical treatment.

Most surgeons would recommend surgery for patients with

painful radiculopathy in the acute phase because it can

eliminate pain and restriction of daily activities rapidly,

whereas chemonucleolysis often takes longer to have a pain-

relieving effect. Thus, surgical treatment, such as

laminotomy with herniotomy or microendoscopic herniot-

omy, is indicated for patients with LDH and acute radiculo-

pathy. However, there has been no published comparison of

the clinical outcomes of chemonucleolysis and surgery in

patients with LDH and chronic radiculopathy. A meta-

analysis performed in the 1990s reported that surgery was

superior to chemonucleolysis with chymopapain and that up

to 30% of patients who received an intradiscal injection of

chymopapain went on to have disc surgery within 2 years18).

In the recent Phase II/III clinical trial conducted in Japan,

13 of 130 patients (10.0%) who received the 1.25 U con-

doliase injection subsequently required surgery for residual

pain3,4). Although most of those patients underwent herniot-

omy within 6 months of the injection, no patient needed

surgical treatment for recurrence of herniation at the affected

level in the 2-6 years after the injection. In that study, the

mean duration of symptoms before the intradiscal injection

was 12.8 months in patients who had good clinical out-

comes. Although some studies have reported satisfactory

pain relief in patients with LDH in the chronic phase19,20),

several groups have reported a reoperation rate of approxi-

mately 2% per year following herniotomy for LDH11,12,21).

Overall, the reoperation rate was 10%-15% in the 5 years

after the primary surgery. Furthermore, surgery is sometimes

associated with peri- and postoperative complications, in-

cluding surgical site infection, dural tear, and recurrence of

radiculopathy due to hemorrhage. Overall, the results re-

ported in the literature and our present findings suggest that

an intradiscal condoliase injection may be suitable for pa-

tients with chronic radiculopathy due to LDH.

This study has several limitations. First, it did not have a

prospective randomized controlled design. Second, patients

were followed up for only 6 months, so the longer-term

clinical outcomes of intradiscal condoliase injection in pa-

tients with LDH are unknown. Third, the study population

was relatively small. However, despite these limitations, we

believe that intradiscal injection of condoliase is a promising

strategy for these patients.

Conclusion

This study reviewed 52 patients treated with an intradiscal

condoliase injection for subligamentous or transligamentous

LDH. Intradiscal condoliase injection was a safe and effec-

tive treatment for painful radiculopathy caused by LDH. Leg

pain was more likely to improve in patients with high-

intensity signal change in the area of LDH before treatment.
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