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Radiological and Clinical Outcome after Simple 
Discectomy of Central Massive Lumbar Disc 
Herniation
Young Do Koh, M.D., Seung Jun Rhee, M.D., Dong Jun Kim, M.D.
Department of Orthopedic Surgery, School of Medicine, Ewha Womans University, Seoul, Korea

Study Design: This is a retrospective case control study.
Objectives: To analyze our results following simple discectomy of central massive disc herniation focusing on instability for the 
usefulness of intervertebral fusion.
Summary of Literature Review: Lumbar instability is a complication of central massive disc herniation. However, there is limited 
evidence on the correlation between lumbar instability and loss of disc material. 
Materials and Methods: A total of 25 patients who had undergone discectomy for a single-level lumbar disc herniation were followed 
up for two years. The clinical group (group A) included 12 patients that had a compromised canal with greater than 50% of the herniated 
disc, while the central axis of the herniated disc  was less than 20% deviated from the center axis of the spinal canal, as seen on MRI. 
The control group (group B) had 13 patients that had a compromised canal with less than 50% of the herniated disc while their axis was 
more than 20% deviated from the center axis of the spinal canal. Clinical and radiologic instability, pain and functional disability were 
compared between the two groups.
Results: No differences was found between the two groups in clinical instability, radiological instability, visual analogue scale (VAS), 
and the Oswestry disability index (ODI).
Conclusions: Central massive disc herniation after discectomy did not show a significant difference in clinical or radiological instability 
from that of other herniation types. 
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INTRODUCTION

   The intervertebral discs distribute external loads in radial 

form and the fibrous rings surrounding the intervertebral discs 

connect each segment firmly, contributing to the stability of 

spinal segments. A disc herniation damages these structures and 

contributes to instability of each segment. Since Knutsson et 

al.1) reported in 1944 that change in intervertebral discs caused 

instability of spinal segments, numerous studies have been 

conducted on measuring the correlation between degenerative 

change (loss of the intervertebral disc) and instability of spinal 

segments. However, studies on the long-term effect of the loss 

of intervertebral discs on stability of the spinal segments is quite 

limited.     

There has been a constant debate on the necessity of spinal 

fusion after discectomy because of difficulties in intervertebral 

instability assessments as a result of anatomical position of disc 
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herniation and loss of the intervertebral disc. Therefore, this 

study assessed the instability based on the anatomical position of 

disc herniation and the extent of loss of the intervertebral disc. 

Patients with a compromised canal with more than a 50% of 

the herniated disc, while the axis was less than 20% deviated 

from the central axis of the spinal canal, as seen on MRI, were 

categorized as a central massive disc herniation group and were 

expected to have a high risk of developing lumbar instability 

after surgery. Short-term and long-term follow-up observations 

were carried out. In this research, we wanted to estimate the 

correlations between the extent of disc loss, clinical outcome 

and development of lumbar instability, and gather evidence 

that would help decision making in diagnosis and treatment for 

lumbar instability following disectomy.   

 

MATERIAS AND METHODS

1. Materials 

This study included patients who had been diagnosed 

as having a lumbar disc herniation and undergone simple 

discectomy by the same surgeon from February 2005 through 

November 2007. In lumbar spine lateral radiographs taken 

in standing, flexion, extension, horizontal and angular 

displacements were measured for radiological lumbar instability. 

Patients with spondylolysis, destructive spodylolisthesis and 

instability or more than 2 segments, as well as subjects with a 

history of surgery or trauma were excluded from this study. 

Only subjects with intervertebral disc herniation that developed 

at the level of L4-5 or L5-S1, at which spinal segment instability 

largely occurred, were included. Among all subjects, patients 

with a compromised canal with more than 50% of the herniated 

disc, while the axis was less than 20% deviated from the center 

axis of the spinal canal on MRI, were categorized as group A. 

Patients with a compromised canal with less than 50% of the 

herniated disc whose axis was more than 20% deviated from 

the center axis of the spinal canal on MRI, were categorized as 

the control group. A total of 107 surgery cases were performed 

during the period of investigation. Seventeen patients (15.8%) 

satisfied the inclusion criteria of the clinical group and 12 of 

them with two-year follow-up observations were selected. The 

clinical group included 3 males and 9 females with a mean age of 

39.7 years old (17~64). Twenty-seven (25.2%) patients satisfied 

the criteria for the control group and thirteen patients who had 

undergone two-year follow-up observations were included. 

The control group consisted of 11 males and 2 females with a 

mean age of 41.6 years old. (22-62) 

2. Methods

The scale of herniation in the spinal canal to that of the 

normal spinal canal of the axial image, in which an intervertebral 

disc herniation was verified by MRI images, was expressed 

in percentile. The percentile was obtained by measuring the 

encroached area three times by two surgeons. Among the 

measured values of the total of six instances, the mean value of 

four, after subtracting the highest and lowest value, was used to 

determine the extent of spinal canal encroachment (Fig. 1). The 

herniation in the spinal canal of the clinical group was 71.06% 

on average while that of the control group was 27.47% on 

average (Table 1).

A condition where the central axis of the herniated disc is 

displaced less than 20% from the central axis of the spinal canal 

on the same axial MRI was defined as central intervertebral disc 

herniation (Fig. 2). The axial lateralization of disc herniation was 

7.83% in the clinical group while that of the control group was 

59.77%.      

On the lumbar spine lateral radiographs taken twice in 

Table 1. Constitution of the clinical group and control group

Group A GroupB
Case (no.) 12 13

Sex (M:F) 3 : 9 11:2

Age (years) 39.75 41.69

Canal compromised (%) 71.06 27.47
Axis lateralization rate (%) 7.83 59.77

Level
L4-L5 L5-S1 L4-L5 L5-S1

11 1 4 9

*Group A; clinical group with canal compromised more than 50% and with axis lateralization rate less than 20% in MRI 
*Group B; control group with canal compromised less than 50% and with axis lateralization rate more than 20% in MRI
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standing flexion and extension, one month and two years after 

surgery, horizontal and angular displacement were measured 

by using Dupuis’s method.2), and radiological instability was 

assessed. Intervertebral disc segment with horizontal displacement 

of 3 mm or longer, or angular instability of 15 degrees or greater, 

was classified as unstable (Fig. 3). In all cases, radiological 

focus was on the L3-L4 lumbar intervertebral space, and the 

distance from the x-ray tube to the film was unified at 100 cm. 

Clinical instability was examined by investigating “instability 

catch”, “painful catch” and “apprehension.” It is considered as 

significantly unstable when all three tests yield positive results. 

Instability catch is a test to induce acute pain in the lower lumbar 

vertebra when a patient is asked to gradually stand up straight 

from the maximally flexed standing position.

Painful catch is a test to determine if one feels lumbar pain 

when a raised leg is slowly lowered. Apprehension was assessed 

with a questionnaire on the experience of acute pain in the 

lower lumbar region. Visual analogue scale (VAS) and Oswestry 

disability index (KODI) were used to make comparative 

analyses of the extent of pre-and-post operative pain and that 

of functional disorder. Chi-Squared test and independent t-test 

were performed for statistical verification. Paired t- test was used 

to compare the clinical and radiological result of the clinical and 

control groups.

RESULTS

1. Clinical outcomes

1) Visual analogue scale (VAS)

The VAS score of the clinical group (Group A) before surgery 

was 8.83 which reduced to 2.42 one month after surgery, 

showing 72.59% improvement. Two years after surgery, the VAS 

score was 0.83, revealing an improvement of 91.95%.    

The VAS score of the control group (Group B) before surgery 

was 8.85, which reduced to 2.46 one month after surgery, 

showing 72.20% improvement. However, the VAS score 

measured during two years of follow ups after surgery was 

0.85, showing 90.30% improvement. There was no significant 

difference between these two groups (p>0.05) (Table 2).

2) Oswestry disability index (ODI)

The ODI score of Group A before surgery was 32.08, and 

reduced to 7.17 one month after surgery, showing 77.81% 

improvement. Two years after surgery, the ODI score of Group 

A improved to 2.58, showing a 90.60% improvement. The ODI 

Fig. 1. MRI finding of disc herniation and the method of canal compromised area.

Canal compromised (%) = BA
A
+   x  100

(A + B : spinal canal area ,  A : involved canal area )
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score of Group B before surgery was 32.15, and reduced to 7.00 

one month after surgery, showing a 78.23% improvement. The 

ODI score taken during two years of follow ups after surgery 

was 2.08, showing a 93.53% improvement. There was no 

significant difference between these two groups (p>0.05) (Table 

2). 

3) Follow-up observations on clinical instability

“Instability catch”, “painful catch” and “apprehension” tests 

were investigated to verify clinical instability and conducted 

during the follow-up observations at one month. It revealed 

clinical instability complaints in three patients (25.00%) of 

Group A, and two patients (15.38%) of Group B. In final 

follow-up observations, clinical lumbar instability was evident in 

two patients (16.67%) of Group A and in one patients (7.69%) 

of Group B. Nevertheless, three patients who had shown clinical 

instability did not exhibit radiological instability.      

2. Radiological outcomes

1) Horizontal displacement

During one month follow up after surgery the lumbar spine 

lateral radiographs were taken in standing flexion and extension. 

On radiographs the mean horizontal displacement of the central 

massive disc herniation group was 2.54mm. There were four 

cases (33.33%) that had a horizontal displacement more than 

3mm. However, the two-year follow-ups showed the mean 

horizontal displacement was 1.17 mm in the central massive disc 

herniation group and there was only one case (8.33%) that was 

Fig. 2. Axial lateralization of disc herniation in MRI

Axial lateralization (%) = 
A
B

  x  100

(A : radius of spinal canal,  B : length from canal center to axis of herniated disc)     

Table 2. Clinical result of clinical group and control group

Group A GroupB p-value

Pre-op
ODI 32.08 32.15 0.972

VAS 8.83 8.85 0.991

1 months F/U
ODI 7.17 7.00 0.917

VAS 2.42 2.46 0.954

2 years  F/U
ODI 2.58 2.08 0.610

VAS 0.83 0.85 0.969

*Group A; clinical group with canal compromised more than 50% and with axis lateralization rate less than 20% in MRI 
*Group B; control group with canal compromised less than 50% and with axis lateralization rate more than 20% in MRI
†.ODI : Oswestry disability index
‡.VAS : Visual analogue scale
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more than 3mm.      

The mean horizontal displacement distance of Group B 

at one-month follow-up was 1.80 mm as shown in the 

lumbar spine lateral radiographs taken in standing flexion and 

extension. There were two cases (15.38%) that exceeded the 

level of instability criteria. The mean horizontal displacement 

was 1.08 mm and one case (7.69%) showed displacement more 

than 3mm. This showed that there was no significant difference 

between these two groups (p>0.05) (Table 3). Two patients, who 

had shown radiological instability of horizontal displacement for 

each group in the two-year follow-ups did not show clinical 

instability.   

2) Angular displacement

The mean angular displacement of the central massive disc 

herniation group (Group A) was 11.96° as shown in the 

lumbar spine lateral radiographs taken in standing, flexion, 

and extension, at one month follow up. There were four cases 

(33.33%) that showed an angular displacement more than 15 

degrees. In two-year follow-ups, the mean angular displacement 

was 6.29° and only one case (8.33%) showed an angular 

displacement greater than 15 degrees.   

Among the control group, the mean angular displacement 

was 10.23° and two cases (15.38%) were shown to have 

greater angular displacement than 15 degrees. The two-year 

follow-up observations showed a mean angular displacement 

of 7.50° and one case (7.69%) showed a greater displacement 

than 15 degrees. With respect to angular displacement, there was 

no significant difference between these two groups (p>0.05) 

(Table 3). 

Two patients who had shown radiological instability in 

angular displacement in the two-year follow-up of each group 

did not manifest clinical instability. Patients that showed an 

angular displacement in the control group also showed instability 

in horizontal displacement.  

DISCUSSION 

Surgical treatment of patients with intervertebral hernia 

has been under debate over the need and indication of spinal 

fusion for some time. Nachlas3) reported that there had been no 

clinically significant difference between groups with discectomy 

and interbody fusion, and groups with discectomy alone in 

the surgical treatment of intervertebral disc herniation. Later, 

several authors reported sufficiently satisfactory results on 

discectomy alone.4-6) On the other hand, other reports insisted 

on the necessity of spinal fusion due to pain recurrence and the 

possibility of re-surgery due to segmental instability of the spine 

and repeated intervertebral disc herniation.7-10)       

 Vaughan et al.8) insisted on the need for interbody fusion by 

presenting the following evidence: 85% clinical satisfaction of 

spinal fusion for a patient group with L4-L5 intervertebral disc 

hernia, as opposed to 39% clinical satisfaction for a group with 

no spinal fusion. Young et al.9) reported clinical satisfaction in a 

patient group with spinal fusion through examining lumbago 

Table 3. Radiological result of clinical group and control group.

Group A Group B p-value

1month F/U
Horizontal displacement(mm) 2.54mm 1.80mm 0.276

Angular displacement(°) 11.96° 10.23° 0.351

2year F/U
Horizontal displacement(mm) 1.17mm 1.08mm 0.829

Angular displacement(°) 6.29° 7.50° 0.368

*Group A; clinical group with canal compromised more than 50% and with axis lateralization rate less than 20% in MRI 
*Group B; control group with canal compromised less than 50% and with axis lateralization rate more than 20% in MRI

Fig. 3. Measurement of angular difference and horizontal displacement 
on flexion/extension radiogram (Radiographic method of Dupuis and co-
workers)
Horizontal displacement = AO – RO
Angular displacement = θ”-θ’
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and sciatic neuritis after surgery. Also, Takesima et al.10) reported 

significant improvement of lower lumbar pain in patients who 

had undergone spinal fusion regardless of interbody instability 

and several reports insisted on the need of spinal fusion for 

patients with intervertebral disc herniation. In addition, Satoh et 

al.11) reported massive intervertebral disc hernia and intervertebral 

disc herniation accompanied by spinal segmental instability as an 

indication for interbody fusion.        

   On the other hand, LaMont et al.6) reported that performing 

interbody fusion for intervertebral disc hernia patients does 

not show significant clinical benefits compared to performing 

a simple discectomy. Therefore, the need for spinal fusion has 

continuously been debated. Several authors repeatedly reported 

comparative studies between spinal fusion and simple discectomy 

for the surgical treatment of patients with intervertebral disc 

herniation.12-19)

This study was intended to examine an additional need for 

spinal fusion, in cases of discectomy, by making follow-up 

clinical and radiological observations of the central massive disc 

hernia group with respect to instability of surgical segments. The 

spinal fusion was performed on central massive disc herniation 

patients suffering from lumbar instability at the same time.

Cribb et al.20) performed long-term follow up observations of 

patients with massive intervertebral disc hernia and diagnosed 

by referring to the defined standard. The massive intervertebral 

disc group with 50% or more displacement of the spinal canal as 

seen on MRI tends to have central or paramedian lumbar disc 

herniation (CLDH).  

Barlocher et al.21) defined such cases as central lumbar mass 

prolapse accompanied by injuries of the posterior longitudinal 

ligament. Knop-Jergas et al.22) reported that central massive 

intervertebral disc herniation had a tendency of developing 

segmental instability, as opposed to other intervertebral 

herniation, as well as having an poor prognosis.  

Walker et al.23) suggested there was a high possibility of 

segmental instability since central massive intervertebral 

herniation had often been accompanied by posterior longitudinal 

ligament injury. 

Central massive intervertebral disc herniation does not have a 

good long-term prognosis due to heavy loss of the intervertebral 

disc and injury of the posterior longitudinal ligament. This 

group of patients may have  intersegmental instability. In the 

treatment of an intervertebral disc herniation, this is a typical 

basis for interbody fusion.24-26) However, from the result of this 

investigation, central massive lumbar disc herniation did not 

exhibit many occurrences of a long-term spinal instability as 

opposed to that of the control group. There was no significant 

difference in the clinical result either. In contrast to the simple 

discectomy, interbody fusion is a surgical procedure with several 

disavantages such as increased extent of surgery, blood loss in 

surgery, longer time of operation and hospital stay, instability of 

adjacent spinal segment, development of pseudoarthrosis, and 

economic aspects. Clinicians should give a detailed explanation 

regarding the treatment to patients with intervertebral disc 

herniation. 

A minimum 2-years follow-up observation period for this 

study is thought to be a one limitation of this study. In addition, 

the lack of intervertebral disc herniation cases experiencing 

segmental instability before surgery led to limited research 

methodology and needs to be addressed in future investigations.            

CONCLUSIONS

Central massive intervertebral disc herniation treated with 

simple discectomy did not show significant differences in clinical 

or radiological instability from that of other herniation types. 
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중심성 거대 추간판 탈출증 환자의 단순 추간판 절제술 후 영상 및 임상적 결과
고영도 • 이승준 • 김동준
이화여자대학교 의과대학 정형외과학교실

연구 계획 : 본 연구는 중심성 거대 추간판 탈출증 환자의 단순 추간판 절제술 후

추시결과에 대한 후향적 대조군 연구이다.

목적: 거대 추간판 탈출증 환자에서 단순 추간판 절제술 후의 예상되는 해부학적 추간판 탈출의 위치 및 추간판 소실 양과 요추부 불안정성의 발생의 상

관관계를 밝혀 추간판 절제술에 따른 요추 불안정성의 진단과 치료 방향의 결정에 도움을 얻고자 하였다.

선행문헌의 요약: 요추 불안정성은 중심성 거대 추간판 탈출증의 합병증으로 고려되지만 요추 불안정성과 추간판 절제와의 연관성에 대한 증거는 제한

적이다

대상 및 방법: 한 분절의 요추부 추간판 탈출증이 있는 16세에서 64세 총 25명의 환자를 2년까지 추시하였으며, 그 중 수술 전 자기공명영상을 통해 추

간판 탈출이 척추관을 50%이상 침범하며 추간판 탈출의 중심 축이 척추관 중심 축에서 20% 이내에 위치한 12명의 환자를 실험군으로 정하였다. 대조

군은 추간판이 척추관을 50% 미만으로 침범하며 추간판 탈출의 중심 축이 척추관 중심 축에서 20%를 벗어난 MRI 소견을 보이는 13명의 환자를 대상

으로 하였으며, 수평전위, 각 전위를 측정하여 방사선학적 불안정성을, 그외 임상적 불안정성과 VAS, ODI를 비교하였다. 

결과: 두군간의 임상적, 방사선학적 불안정성 및 VAS 와 ODI 로 측정한 임상적 결과 역시 두군간의 유의한 차이를 보이지 않았다.

결론: 본 연구에 따르면 술 전 예상되는 추간판 탈출의 해부학적 위치 및 추간판 소실 정도는 단순 추간판 절제술 후 요추부의 장기적 불안정성과 의미 

있는 상관관계가 없는 것으로 생각된다.

색인 단어: 추간판 절제술 , 거대 추간판 탈출증, 요추부 불안정성.

약칭 제목: 거대 추간판 탈출증의 수술 후 추시  


