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Can the degeneration adjacent to herniated disc in patients 

with lumbar disc herniation cause low pack pain?☆
 

Wang Gang1, Liu Shang-li2, Chen Zhi-wei1, Guan Hong-gang1, Han Dun-fu2, Shi Yan-zhang3 

Abstract 

BACKGROUND: It is often difficult to determine the cause of low back pain (LBP) in the patients with lumbar disc herniation. The 

herniated disc has long been thought to be an important cause of the patient’s complaint about LBP and sciatica. Whether the 

adjacent degenerative disc results in LBP needs further confirmations.   

OBJECTIVE: This study sought to determine whether the degenerative disc adjacent to the herniated disc in patients with LBP 

and radicular pain can result in discogenic LBP, as assessed by provocative discography, and to report the outcomes of the 

residual LBP when adjacent symptomatic disc were treated with methylene blue after microendoscopic discectomy.  

METHODS: Twenty lumbar disc herniation patients complaint about LBP and radicular pain underwent provocative discography. 

There was one degenerative herniated disc with one or more adjacent degenerative discs in their MRI. Provocative discography 

was performed on all degenerative discs and at least one normal disc for control. The severity of LBP and leg pain of all patients 

was assessed using visual analog scale before discography. All patients underwent microendoscopic discectomy at herniated 

level, and intradiscal injection of methylene blue was given at painful adjacent level in five patients after microendoscopic 

discectomy.  

RESULTS AND CONCLUSION: Discographies were performed on 64 discs of 20 patients, from L2-3 to L5-S1. There were 11 

discs satisfying the positive response criteria, including 6 in degenerative segment adjacent to the herniated disc and 5 in the 

herniated disc that induced corresponding radiculopathy. The leg pains were evidently improved in all patients, while LBP was 

partially improved after microendoscopic discectomy. Six patients with symptomatic adjacent degenerative disc still had evident 

LBP, influencing their daily living. Five of them received intradiscal injection of methylene blue treatment and the LBP was relived. 

One patient refusing to the treatment still complained the LBP. Results evidenced that accompanying LBP for many LDH patients 

may come from the degenerative levels adjacent to the herniated disc. 

 

 

INTRODUCTION 

 

Lumbar discectomy successfully relieves radicular 

pain in most patients[1-3]. Many recent clinical analyses 

have shown a significant improvement in back pain 

after discectomy[4-5]. Improvement of leg pain and LBP 

simultaneously after discectomy and moderate 

correlation of them suggested that lumbar disc 

herniation (LDH) might be one of the possible cause 

of LBP[5]. 

Recent cross-sectional and follow-up studies have 

reported a moderate association between 

degenerative disc and LBP[6-7]. Imaging methods, 

such as plain radiographs, magnetic resonance 

imaging (MRI) and computerized tomography, are 

quite sensitive in detecting disc degeneration, but 

cannot confirm whether a symptomatic disc 

contributes to the patient’s pain syndrome. 

Discography is still the useful means of evaluating 

pain character and the precise levels of pain 

production, in spite of its invasiveness[8]. Residual 

LBP was found in 74.6% of the patients after 

standard discectomy and 12.7% of them had 

severe LBP, the majority of these severe LBP 

patients had preoperative advanced disc 

degeneration[9].  

The objective of the present study was to determine 

whether the degenerative disc adjacent to the 

herniated disc in patients with LBP and radicular pain 

can result in discogenic LBP as assessed by 

provocative discography, and to report the outcomes 

of the residual LBP when adjacent symptomatic disc 

were treated after discectomy. 

 

SUBJECTS AND METHODS 

 

Design  

A prospective clinical study pertaining to the imaging. 

 

Time and setting 

This study was performed at the Department of 

Orthopedic Surgery, the Second Affiliated Hospital of 

Sun Yat-sen University, China from June 2007 to 

April 2008. 

 

Subjects 

Twenty consecutive patients with LBP and radicular 

leg pain were included in this study.  

 

Inclusion criteria 

(1) Patients with LBP and radicular leg pain showed 

one degenerative herniated disc with one or more 

adjacent degenerative discs in their MRI. (2) The 

radicular pain contributes to the degenerative 

herniated disc according to the clinic presentation and 

MRI. (3) Patients had been treated conservatively with 

physical therapy and nonsteroidal nti-inflammatory 

medication without relief or recurrent occurrence of 

their symptoms for more than 6 months. (4) All patients 

have written the informed consents. 

 

Exclusion criteria 

Patients with spondylolisthesis, canal stenosis, 

segmental instability (>10° angular motion or >4 mm 

translation), a tumors, infections and previous lumbar 

surgery were excluded. The study group finally 

included 9 males and 11 females at a mean age of 
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43.8 years (ranging 29-55 years). 

 

Methods 

MRI examination 

All patients first underwent MRI investigation. Lumbar 

intervertebral disc degeneration was assessed by Pfirrmann 

Grading System[10]. Those discs graded as Pfirrmann Grade 1 

or 2 were regarded as normal ones. Grade 3 or onward were 

considered as degenerative discs. Severity of LBP and leg 

pain of all patients was assessed using visual analog scale 

before discography, ranging from 0 (no pain) to 100 mm 

(maximum, unbearable pain). 

 

Provocative discography 

Provocative discography was performed on all degenerative 

discs and at least one normal disc for a control by two 

orthopedic surgeons at 2 weeks before operation. The patient 

was placed prone on an operative, radiolucent table. A sterile 

preparation and draping was then undertaken. Needles were 

always introduced from the side opposite of any lateralizing 

clinical pain under investigation. Discography was performed 

with a standard posterolateral approach by using 21-gauge or 

23-gauge discography needles following local infiltration 

anesthesia with 1% lidocaine. Iohexol (Omnipaque, 240 g/L; 

GE Healthcare Co. Ltd, Shanghai, China) was used for disc 

injections. Pain sensation during discography was defined as 

positive if the patient had the following performance: the 

injection of the disc caused significant pain and the pain 

severity was concordant with or similar to that of the patient’s 

usual pain. Films of each disc were obtained in 

anteroposterior and lateral projections of each disc before 

removing needles. Axial discography was obtained with a CT 

scan at 2 hours after discography. With regard to annular 

disruption, discs were classified according to the four stages 

of the Dallas Discogram Description, which based on the 

extent of the radial tears: stage 0, no contrast extension; 

stage 1, contrast extension into the inner annulus; stage 2, 

contrast extension into the outer annulus; stage 3, contrast 

extension beyond the outer annulus[11]. 

Treatment 

All patients were recommended to carry out 

microendoscopic discectomy (MED) to decompress the 

affected nerve root. After six-month follow-ups, leg pain 

was significant improved in all the patients; LBP was 

partially relieved, the patients with symptomatic adjacent 

degenerative disc still have evident back pain, influencing 

their daily living. Intradiscal injection of methylene blue 

treatment as described by Peng[12] was recommended in 

this level for these patients. 

 

Visual analog scale for pain 

The intensity of pain was evaluated with visual analog pain 

scale. 

 

Evaluation of function 

Functions were evaluated with 24-point Roland-Morris 

questionnaire[13]. 

 

Main outcome measures 

The intensity of pain and function in all patients were 

determined. 

 

RESULTS  

 

Quantitative analysis of involved subjects 

All 20 patients underwent discography. LBP was evident in six 

patients during discography, and five of them were 

intradiscally injected with methylene blue. All patients were 

enrolled in the final analysis.  

 

Results of discography 

Discographies were performed on a total of 64 discs, from L2-3 

to L5-S1 in 20 patients. Among these discs, 11 satisfied 

positive response criteria, including 6 in degenerative 

segment adjacent to the herniated disc (Table 1) and 5 in the 

herniated disc that induced corresponding radiculopathy. Only 

one patient showed concordant LBP in herniated level and 

adjacent degenerative level. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Table 1  Summary of positive provocative discography in degenerative segment adjacent to the herniated disc 

M: Male; F: female; L: lumbar; S: sacral; LBP: low back pain; HIZ: high intensity zone; DDD: Dallas Discogram Description; VAS: visual analog scale 

Case Gender 
Age 

(yr) 

LBP/Leg 

pain (VAS) 
Clinic representation Levels 

MRI finding (Pfirrmann 

classification andother features) 
DDD

 Discography 

response 

 

L3/4 

 

Ⅳ/HIZ/modic Ⅱ 

 

3 

 

Concordant pain

L4/5 Ⅳ/extrusion 3 No pain 

 

1 

 

M 

 

45 

 

75/52 

 

LBP and left leg pain, 

 L5 radiculopathy  

L5/S1 Ⅱ 0 No pain 

L3/4 Ⅱ 0 No pain 

L4/5 Ⅲ/HIZ 3 Concordant pain

2 M 44 80/40 LBP and right leg pain,  

S1 radiculopathy  

L5/S1 Ⅳ/extrusion 3 No pain 

L3/4 Ⅱ 0 No pain 

L4/5 Ⅳ/extrusion 3 Concordant pain

3 F 50 60/40 LBP and left leg pain,  

L5 radiculopathy  

L5/S1 Ⅳ 3 Concordant pain

L2/3 Ⅱ 0 No pain 

L3/4 Ⅲ 2 No pain 

L4/5 Ⅲ/protrusion 3 No pain 

4 F 29 60/70 LBP and left leg pain,  

L5 radiculopathy 

L5/S1 Ⅳ 3 Concordant pain

L3/4 Ⅱ 0 No pain 

L4/5 Ⅳ/lateral protrusion 3 No pain 

5 F 44 85/61 LBP and right leg pain,  

L4-5 radiculopathy 

L5/S1 Ⅲ 3 Concordant pain

L3/4 Ⅱ 0 No pain 

L4/5 Ⅲ/protrusion 3 No pain 

6 M 35 60/40 LBP and left leg pain,  

L5 radiculopathy 

L5/S1 Ⅳ 3 Concordant pain
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Results of methylene blue treatment 

The mean follow-up period was 14.9 months (10–21 months) 

after this treatment. No side effects or complications occurred in 

these patients. One patient that refused intradiscal injection of 

methylene blue treatment on the painful adjacent level showed 

no evident improvement and still complained evident LBP, and 

the remainder declared marked improvement in LBP, the living 

was significantly improved (Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A typical case  

A 45-year-old patient with LBP and left leg pain was observed, 

the clinical and MRI findings indicated L5 radiculopathy (Figure 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

 

In 1934, Mixter and Barr was the first to describe the 

degenerative origin of LDH[14]. Accordingly, the association 

between LDH and sciatica has been well described. For the 

patient with sciatica, if his or her symptoms corresponded to the 

herniated disc found by modern imaging technology, a clear 

diagnosis can be made. However, it is often difficult to 

determine the cause of LBP. Kuslich et al [15] stimulated various 

tissues during the surgical treatment of herniated discs using 

local anesthesia. They found that stimulation of an affected 

nerve root evoked leg pain but not LBP, and stimulation of the 

posterior portion of the lumbar intervertebral discs elicited LBP 

only. Ohtori et al [16-17] demonstrated that, dorsal root ganglion 

neurons innervated the lateral and dorsal portion of the disc 

through the paravertebral sympathetic trunks and the 

sinuvertebral nerves, which are thought to be the afferent 

pathway of discogenic LBP. Sensory innervations of the lumbar 

posterior longitudinal ligament and the lumbar dura mater have 

also been reported[18-19]. These findings suggested that, LDH 

contributes to cause LBP by irritating the nerve in the disc, 

posterior longitudinal ligament or dura mater.  

This study demonstrated that, the discogenic LBP from the 

adjacent degenerative segment was an important component of 

accompanying LBP in many LDH patients. Because the 

herniated disc can cause LBP, discogenic LBP from the 

adjacent disc may be ignored. For the patients who were 

resistant to nonoperative treatment, surgical treatment was a 

better selection. Lumbar discectomy can relieves radicular pain 

and LBP in most patients, leg pain will be more greatly improved 

than back pain[5]. A majority of patients experienced no 

improvement of LBP[9, 20-21]. For these patients, LBP may come 

from the adjacent level. Effective treatment requires accurate 

targeting of the intrinsic cause with appropriate application of 

specific managements, correctly identifying the symptomatic 

level leads to good therapeutic outcome. To receive a good 

result, a detailed and conscientious diagnostic process must be 

made. It may be expected to have better clinical results when 

adjacent painful disc was also treated during surgical treatment 

of the disc herniation. Preliminary outcomes of intradiscal 

methylene blue injection and intradiscal electrothermal 

annuloplasty for discogenic LBP are encouraging[12, 22-23]. In this 

study, all these patients that underwent intradiscal methylene 

blue injection reported that, LBP was distinctly improved.  

It is interesting to find that, the painful discs were only seen in 

patients with a preponderance of LBP or an equivalence of LBP 

to leg pain, and no patients with a preponderance leg pain had 

painful discs in discography. The findings may suggest that, 

sciatica is more evident than LBP in the LDH patients. If a LDH 

patient presented evident LBP, the exact reason of LBP should 

Figure 1  A 45-year-old patient with low back pain and left leg 
pain, clinical and MRI findings indicate L5 
radiculopathy. MRI demonstrates degenerative disc 
with high intensity zone in the posterior annulus at 
L3-4 (a-c). Discography film shows annular tears at 
L3-4 and L4-5, contrast medium leaked into left L5 
nerve sleeve (d,e). CT-discography demonstrates 
a normal L5/S1 segment and a wide tear with 
posteromedial leak of contrast medium at L3-4 and 
L4-5 (f-h). Positive response was showed at L3-4 in 
discography. 

Table 2  Treatment effects of six patients with painful adjacent degenerative disc 

 

a

The patient refused IMBI; M: Male; F: female; LBP: low back pain; VAS: visual analog scale; MED: microendoscopic discectomy; IMBI: Intradiscal methylene

blue injection; R-M score: Roland-Morris score 

Case 
Gender/Age 

(yr) 

LBP/Leg pain 

(VAS) 

LBP/Leg pain after MED

at six months (VAS) 

R-M score after MED

at six months 

LBP/Leg pain after 

IMBI (VAS) 

R-M score 

after IMBI 

Duration of follow-up 

after IMBI (mon) 

 

1 

 

M/45 

 

75/52 

 

 60/20 

 

14 

 

20/11 

 

 5 

 

15 

2 M/44 80/40  58/12 11  4/13  3 15 

3 F/50 60/40 43/8  9 20/4  4 10 

4
a

 F/29 60/70  55/14 10 60/16 11 21 

5 F/44 85/61 42/0  9 10/0  1 12 

6 M/35 60/40 60/6 13 8/6  2 16 

a  b 

c  e d 

f h g 
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be confirmed. IDD was the most likely cause of LBP, except for 

potential sources such as facet joints, ligaments and muscles. 

Discography is strongly recommended for the LDH patients with 

refractory LBP especially when moderate or severe 

degenerative disc is found adjacent to the herniated level to 

determine the exact level which causes the LBP.  

Derincek et al [24] reported that the provocative pain in a disc 

may be due to the referred pain from an adjacent abnormal disc 

during discography. In present study, among 20 herniated discs 

on MRI, 25% (5 discs) showed a positive response and 75% 

showed a negative pain response. In contrast, six degenerative 

discs adjacent to the herniated disc showed positive response. 

However, only one patient had provocative pain in the herniated 

disc and adjacent degenetive disc. Therefore, it seemed 

impossible that the pain in adjacent degenerative level come 

from the referred pain of herniated disc. 

This study contains two limitations, one is there is no gold 

standard for diagnosing disc pain and there are some 

controversies in whether a disc is truly a clinically significant 

pain generator in a chronic LBP patient identified by 

discography. Carragee et al [25-27] have shown an unacceptable 

high rate of false-positives. However, serial Carragee’s 

researches have been extensively criticized. Multiple 

drawbacks described include no mention of the side of needle 

insertion, interpretation, presence of negative discs, small 

number of patients, inability to compare pain provocation with 

clinical or typical pain, post-test and pretest probability, and 

accuracy of psychological evaluation[28]. It is an interesting fact 

that, none of the patients in the Carragee’s subgroup of truly 

asymptomatic patients had a low pressure positive discogram. 

The second limitation is that a small number of patients 

investigated in this study. There were only 6 adjacent levels in 6 

patients resulting in LBP, therefore the incidence of adjacent 

painful disc is relatively low. But the significance of our study is 

if LDH patients had severe LBP, the exact diagnosis may be 

given very cautiously, LBP may be come from the adjacent 

degenerative disc. Whether the preoperative status of the 

adjacent discs as determined by provocative discography, has 

an impact on the clinical outcome of lumbar fusion in chronic 

LBP patients, still remains unclear[29-30]. However, this study 

demonstrated that, LBP was distinctly improved when adjacent 

painful disc being treated, even though authors admitted that 

the patients were small. Considering that minimally invasive 

therapy, including automated percutaneous discectomy, laser 

discectomy, and percutaneous endoscopic discectomy have 

been widely practiced, and discography was done to assess the 

integrity of annulus fibrosus before minimally invasive therapy, 

assessment and treatment of adjacent level were convenient 

and may obtain a good result. 
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摘要 

背景：椎间盘突出症患者腰痛原因很难判断，

一直以来，认为突出的椎间盘是椎间盘突出

症患者腰痛及腿痛重要原因，椎间盘突出临

近退变节段是否导致腰痛需进一步研究证

实。 

目的：通过椎间盘造影判断突出临近退变节

段是否是椎间盘突出症患者腰痛原因，并报

告经椎间盘镜摘除椎间盘后残留腰痛在临近

退变疼痛椎间盘经亚甲蓝注射治疗的效果。 

方法：20例同时具有腰痛和腿痛椎间盘突出

症患者行椎间盘造影检查，这些患者腰椎

MRI表现为有 1个突出椎间盘外至少合并 1

个或 1个以上的临近退变的椎间盘，全部患

者均经椎间盘镜摘除椎间盘切除突出的椎间

盘，5 例临近退变椎间盘造影阳性患者在椎

间盘镜切除后经椎间盘内注射亚甲蓝治疗。

腰痛、腿痛采用目测类比评分评定。 

结果与结论：20例患者总共 64个椎间盘行

椎间盘造影，共 11 个椎间盘造影阳性，其

中 6个位于椎间盘突出临近退变节段，5个

位于引起神经根性痛的椎间盘突出节段。全

部病例腿痛行椎间盘镜切除突出椎间盘后明

显缓解，腰痛有部分缓解，6 例临近椎间盘

造影阳性患者经椎间盘镜摘除椎间盘后腰痛

明显，影响日常生活，其中 5例行临近疼痛

椎间盘亚甲蓝注射后腰痛缓解，1 例患者拒

绝亚甲蓝注射治疗仍有明显腰痛。结果显示

椎间盘突出症患者腰痛可能来源于突出临近

退变节段。 

关键词：椎间盘退变；椎间盘突出；腰痛；

椎间盘造影；盘源性腰痛 
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〇 为什么要向SCI收录期刊投稿? 

致博硕士毕业生 

在校生们对 SCI一定不陌生，在以 SCI文

章的发表作为博士毕业的唯一标准的今天，四年

磨剑，只为一试锋芒！ 

但您了解过 SCI 收录期刊的投稿流程吗？

您知道向 SCI 收录期刊投稿要注意哪些要点

吗？ 

罗马不是一天建成的，文章也不是今天写

完，明天就能发表的，让我们从现在起共同成长

和努力，让SCI文章不再是学术成长中的障碍！ 

 

致基金申请、结题者 

众所周知，SCI 文章发表的数量和质量与基

金的申请和结题是息息相关的。 

但您了解您的基金课题应该发表在哪些期刊上

吗？ 

您知道国际上都关注哪些方面的问题和可

发表哪些文章类型吗？ 

SCI 文章的发表是在课题在不同阶段经过

同行评议的最好的证明，是基金申请的敲门砖。 

 

致学科专家 

生活和工作中总是不时地激发您产生许多

闪光的科研思路，临床中总是有很多问题等待您

去研究和寻找答案，但您了解过这些想法是否是

创新的吗？ 

您知道国际上是否有人已经从事过相关研

究，并且取得了哪些成果吗？ 

我们愿与您携手，共同将思想转化成文字，

供全世界的同仁们去热议和争论。 

 

致药厂、器械厂商 

我们拥有中国神经领域唯一一本 SCI 收录

的期刊。 

我们拥有国内期刊社最大的英文编修队伍。 

我们拥有自己独立的国际期刊研究团体。 

我们有长期为专家向 SCI 杂志投稿的诸多

编辑学经验。 

我们的团体常年为院校和医院提供课题立

项申请相关咨询，以及如何向SCI收录杂志投稿

相关继续医学教育讲座。 

如果您也关注中国临床专家的学术成长，让我们

联手，帮助更多学术专家走向国际化的舞台！ 

为王刚、韩敦富，王刚成文，刘尚礼审

校，刘尚礼对文章负责。 

利益冲突：本课题未涉及任何厂家

及相关雇主或其他经济组织直接或间

接的经济或利益的赞助。 

伦理批准：所有患者行椎间盘造影

检查及经椎间盘镜椎间盘切除均签署

了“知情同意书”，实验经过中山大学

第二附属医院伦理学委员会批准。 

本文创新性：临床上椎间盘突出症

患者 MRI 表现常显示除椎间盘退变突

出外，常合并相邻节段椎间盘退变，既

往研究显示椎间盘退变与腰痛相关，椎

间盘突出症患者除神经根性痛外常合

并腰痛，椎间盘突出临近退变椎间盘是

否导致腰痛，据作者所知目前国内外尚

无相关研究。本研究通过椎间盘造影判

断突出临近退变节段是否是椎间盘突

出症患者腰痛原因，并报告经椎间盘镜

摘除椎间盘后残留腰痛在临近退变疼

痛椎间盘经亚甲蓝注射治疗的效果，提

示部分椎间盘突出临近退变节段可导

致盘源性腰痛。 

来自本文课题的更多信息--  

作者贡献：刘尚礼教授进行实验设

计，实验实施为王刚、韩敦富、施彦璋，

实验评估为陈志维、关宏刚，资料收集  
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