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Abstract

Background: Spinal disc herniation (cervical and/or lumbar) is common and can cause
significant pain (localized or radicular) disability. Up to authors' knowledge, no systematic
review was identified to provide the best available evidence about the relation between the
size of herniated disc and pain severity level in patients.

Purpose: To pool and summarize the published research evidence examining the
relationship between size of herniated spinal disc and pain severity level in patients with
spinal disc herniation.

Methods: Three databases; PubMed, Cochrane, and Scopus were searched for all the studies
published in English and free full text that have studied the relationship between size of
herniated spinal disc and pain severity level in patients.

Results: Thirty-one studies that met the inclusion criteria were identified, with a total of
2400 participants. All studies have fair to high quality except one case report. 17 studies of
879 participants found a direct relation and 9 studies of 1041 participants found no relation,
2 studies of 228 participants found inverse relation and 3 studies of 252 participants showed
inconsistent results.

Conclusions: The current evidence is inconclusive with respect to the relation of the size of
herniated disc and pain severity level. This finding at least lowers the current importance of
imaging and need for surgery in cases suspected to disc herniation or confirmed on MRI
unless severe progressive neurological deficits and pain were present. However, further high
quality studies are needed to confirm that findings.
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INTRODUCTION:-

Disc bulge or herniation is the displacement of the nucleus pulposus out of the annulus
fibrosus into the spinal canal due to annular tear from degeneration or trauma. It commonly
causes spinal localized pain and radicular pain (affecting up to 90% of the cases) (1,2).

Protruded disc size can be determined by measuring how far a disc herniates into the
spinal canal (maximal anterior-posterior length between posterior intervertebral height and most
posterior located boundary of posterior disc material) on the axial view of magnetic resonance
imaging (MRI) scan (3). This technique showed acceptable intra- and inter-rater agreement and
reliability (4).

There was a controversy in the literature about the relation of the size of herniated disc
occupying the spinal canal and spinal pain (3). In addition, no systematic review was identified
in this regard.

Relation between the symptoms and MRI findings of disc herniation is important to judge
the practical importance of MRI abnormalities (5). The surgical intervention and its success
depend on the correlation between clinical and radiological findings (6).

So, the current study was to provide a systematic review of the available literature about

the relationship between size of protruded disc and spinal pain.

METHODS:-
This review followed the PRISMA reporting guidelines.

Search Strategy

Physiotherapist (A.M.) reviewed the literature, according to the predetermined searching criteria.
Literature search in the following databases were done; PubMed, Cochrane register of controlled
trials, Scopus, and references of searched articles. The following search terms were used;
“Cervical disc” or “Lumbar disc” or “size of protruded disc” “size of herniated disc” or “disc
volume” combined with “pain,” and “relation,” or “correlation,” or “association,”. The search
was limited to English studies on humans. Search strategy used on PubMed was (disc
[Title/Abstract]) and (size [Title/Abstract]) or (volume [Title/Abstract]) and (spinal pain
[Title/Abstract]) and (relation [Title/Abstract])) or (association [Title/Abstract]) or (correlation
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[Title/Abstract]) and low back pain or lumbar disc or cervical disc Filters: Free full text.
(FIGURE 1).

Total articles found , n= 210
Pubmed, n=170
Cochrane, n=1
Scopus, n= 39

Keywords: Cervical disc, Lumbar disc, size
of protruded/herniated/prolapsed disc, disc
volume, pain, relation, correlation,association

J

Articles retrived for _
detailed review Excluded, n=153

h=57 Not related, n=153

Excluded, n= 26

Retained for literature - 8
review, n= 31 Lack one of the inclusion

criteria

Fig. (1): PRISMA flow chart and search strategy
Inclusion and Exclusion Criteria
All English studies on human subjects that included cervical and/or lumbar disc
prolapse/protrusion/herniation and assessed pain severity and disc size either observational or
experimental were included. Studies that were not in English, or were not on human subjects and
studies included other population as who had fractures or bony or ligamentous spinal canal
stenosis, were excluded. (TABLE 1).
Table (1): Participants, Interventions, Comparator, Outcome, and Study design (PICOS).
PICO Keyword

Participants Patients with disc prolapse, bulge, herniation,

or protrusion in cervical or lumbar spine
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Interventions No intervention, disc reduction interventions
(surgical and non-surgical), or canal widening

interventions

Comparator No control or passive control

Outcome Pain (spinal or leg) and (protruded, prolapsed,

extruded, or herniated) disc size

Study design Observational or experimental studies

Methodological Quality Evaluation

The methodological quality of the selected studies was assessed based on the design of each
study; randomized controlled studies were assessed using PEDro scale, cohort and case-control
studies were assessed by Newcastle-Ottawa Scale, cross-sectional studies were assessed using
Agency for Healthcare Research and Quality (ARHQ) methodology checklist, non-randomized
interventional studies were assessed using the Methodological Index for Non-Randomized
Studies (MINORS), Diagnostic accuracy studies were assessed using the Critical Appraisal
Skills Programme (CASP), case reports were assessed using the scale recommended by Murad et
al. (7), and case series were assessed using the scale developed by Moga and colleagues (8).
Studies got a score > 50 5 of the total score of the quality assessment tool was considered high
quality (or at least fair) based on the work of several previous studies (9-11). Studies that met the
inclusion criteria were assessed by one author (A.M.). Any discrepancies were resolved by a
second author (Z.M.).

Data Extraction
The following data was extracted from the identified studies (by A.M); sample size, age, gender
of the patients, body mass index (BMI), lesion (type, level), duration of illness (DOI),

intervention (if present), outcomes, and the conclusion.

RESULTS
Thirty-one studies met the inclusion criteria and were related to the purpose, thus were included

in this review.
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Characteristics of the included studies:

RELATION BETWEEN SIZE OF PROTRUDED

SPINAL DISC AND PAIN SEVERITY LEVEL:

SYSTEMATIC REVIEW

Q

N

Characteristics (sample size, age, gender, BMI, lesion type and level, DOI, outcomes,

interventions, and conclusion) of the included studies were presented in table (2).

Table (2): Participant characteristics by study:

Age,
Study n Male | Lesion type & | DOI Outcomes Intervention Conclusion
%, level (m)
BMI
Traction,

Abdallah 437(3)% Disc size TENS, IR, Pain reduced
et al. (12) 45 23(00é) CDP, C5-7 NR | (MRI), pain | mobilization, | but disc did not
' " (NDI) stretching, reduce

kg/m ROM
29&46 . LBP, RP, Pain reduction
Chang et 2 y, 100 LDH: 1&6 | disc size on EX coincided with
al. (13) L4,5&L5, S1 medications . .
% MRI disc regression
. LBP, RP, EX, Reduced L4,5
Hléle:)al' 1 1%20%/ LL4D5|_£|1‘53’2’1 0.25 | discsize on | acupuncture, disc only with
0 ’ ’ MRI massage reduced pain
LDH (70% LBP. RP Non-surgical Pain reduced
Choi et al. 60 44 (10), | central): L4,5 | 2(0.5 v AS), disc decompression | with reduced
(15) 50% (56%), L5, S1 ) size (MRI) vs. placebo, | disc size in both
(44%) 2m groups
Mackenzie
L DH w/out MET or
Szulc et 44 (protrusion and LBP, RP standard Pain reduced
al. (16) 60 NIBQI’ P bulge): >12 | (VAS), disc program with reduced
' Lumbgsa(.:ral size (MRI) (massage, disc size
laser, TENS,
EX), 10d
Disc regression
Reddyet |, | 40y, L45 24 | LBP,RP CONS without pain
al. (17) 0% sequestration reduction
Kim & 59y sequlggfr‘:raltion Disc regression
Kim(s) | 1 | 100% | withL45 Pain CONS without pain
stenosis
Rest, More pain
43 (19- L4’%§1(25))’ LS, 1 NSAIDS, ex, reduction
Ahn et al. S Injection (as associated with
(19) 22 73y), Extrusion (9), | (0.25 LBP, RP #eeded)( more disc
65% Sequestration | -2.5) massage’ regression
913) traction 3 m
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then home ex
- Pain reduced
Gezici & . with reduced
Ergun 1 33,0% | L4,5 herniation | 24 LBP, RP PT, drugs 1m disc i
isc size not
(20) CONS
Pain reduced
Singh & 43y, . Rest, with reduced
Singh (21) 1 100% 13,4 herniation | 12 LBP, RP analgesics disc size not
CONS
Takada et 42 (16- | LDH: L2,3 (8), Rest, NSAIDs, \F/’V?;E :ggﬂg:g
al. (22) 42 64y), L3,4(6),L45 | NR LBP, RP traction, disc size. 0.25-
. A L , 0.
67% | (15), L5S1 (13) injection) 3.5 m (1.5)
Pain reduced
69 Sequestration: NSAIDs (3), with reduced
Tarukado | 4 Y, g ' LBP, RP block (1), disc size
100% L3,4 (2cases), 2.5 .
et al. (23) Discectomy (spontaneously
L4,5 (2 cases) .
D or surgically),
3-6m
No association
LDH: L34 . X
Gupta et 32 (7) (4%). L45 NR LBP. RP Conservative between disc
368 (>1.5 (336), size and
al. (24) y,52% | (50%), L5,S1 .
(46%) -24) Surgery (32) improvement
0 with CONS
42 Bulge The severe the
Jg?s(ezrg)et 412 | (11)y, herniation 212 | LBPRP - mglugﬁsr";ﬁz
) 0, 0,
46% (42%) LBP
Bulge, MRI findings
protrusion, and
Vagaska 41(10)y ; LBP, RP do not correlate
52 extrusion/seque | >3 - :
et al. (26) , 50% ; with the
stration (87%) intensity of pain
L1-S1 yorp
Bulge (23), Pain was
42 protrusion (55), negatively
‘]:?S(e;?)e U1 (11)y, | extrusion (40), | >1 LBP, RP - associated with
‘ 47% sequestration degenerative
(8) changes.
Leg not back
42 r(?tl:LIJgS(iaOf?%’S) pain intensity
Jensenet |, | (A1), thrusion @0y | L | LBP.RP ] was well
al. (28) 47%, se uestration, >12 explained by
27 (4.6) | %9 ® LDH causing
RP
Reduced cord
Gao et al. 3 43y, C45 & C5h,6 24 RP Discectomy & compression
(29) 67% herniation fusion associated with
pain
Wang et 1 25y, L5, S1 >48 LBP, RP IV injection, Reduced pain
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al. (30) 100% herniation Acupuncture, | associated with
massage, 7- reduced disc,
10d 12m
36 (9)y, Larger disc
singhet. | o | NR | SR | ass | Lep . volume
al. (31) 25(3) s1 associated with
kg/m? LBP
Disc size does
Mariajose 5%(113’/? LDH: L3/4 (6), | >6m not affect the
phetal. | 122 éMI 3(’) L4/5 (42), (53.3 | LBP&RP Discectomy | severity of pain
(32) ®) L5/S1 (52) %) pre- or post-
surgery.
No correlation
Dunsmuir 41 (23- between disc
et al. (33) 56 70) yr LDH NR | LBP &RP i size and
symptoms.
36 (9)y, Positive
47%, Cervical disc correlation
Huanget | g BMI degeneration >3 Neck pain - between
al. (34) (19- including bulge cervical
27)(86 degeneration,
%) and pain
Strong,
Advanced disc 5|gn|f|c:_;1nt
degeneration; Percutaneous bzi\?\?ecézt;)(;?n
Eltesetal. | 1 | 74@)y, | L12(3).L23 | g | | gpgRp cement intensity and the
(35) 40% (2), L3,4 (4), di last S de of
L45 (4), L5, iscoplasty magni _
s1(2) Fhe volumetric
increase of the
spinal canal
Less pain and
larger disc pre-
Negro et 55 LBP, LDH O3 c_hemiodisc reduction post-
al. (36) 87 (14)y, | (64% L4&29% | NR | LBP & RP | olysis after 3m ttt. Larger disc
' 59% L5) of failed ' may be
CONS associated with
mild-moderate
pain.
50 LDH .
. More disc
Kesikbur (51;'0)/3/ ’ L(le);tr(ﬁlogé 6 resolution
un et al. 40 ' ’ RPN (1.25 LBP CONS associated with
(37) BMI (4), L34 (3), ) more pain
29.5 L4,5 (17), L5, reduction
(4.5) S1(15)
Corniola 59y, No association
et al. (38) 284 48%, LDH NR LBP & RP ) between pain
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BMI 27 and radiological
(4.5) severity
classifications
Pain reduction
not associated
Feng's spinal with change in
Zhang et manipulation, protruded
al. (39) 112 NR LDH NR | LBP &RP 6 twice weekly nucleus
sessions. pulposus
following the
therapy.
Protrusion
(44), extrusion Degree of disc
Bajpai et 44.5y (14), _ herniati_on was
al. (40) 75 | (19-55), | sequestration NR | LBP &RP - correlating well
' 57% (2), L4 L5and with the
L5 S1 (94%), symptoms
L4 L5 (36 %)
Dicectomy | e dere
intervertebral after failed compromise by
Hegarty 45 (8)y, . s >3 LBP &/or CONS
et al. (41) 16 69% disc herniation (8.5) RP treatment for LDH, correlated
' L1/L2 to L5/S1 ' with increased
at least 12 S ;
weeks pain intensity at
rest.
Disc
herniation, Surgical RP not LBP
Voorhies posterior decompression | was treatable by
et al. (42) 110 NR marginal NR | LBP &RP after failed 1.5 nerve root
osteophyte, or m CONS decompression
synovial cyst

n: sample size; DOM: duration of illness; m: months; NR: Not reported; CONS: conservative treatment; LBP: low
back pain; RP: radicular pain (sciatica, thigh pain); LDH: Lumbar disc herniation; y: year; BMI: body mass index; d:
day; IV: Intravenous; NSAIDs: non-steroidal anti-inflammatory drugs; MRI: magnetic resonance imaging; VAS:
visual analogue scale; MET: muscle energy technique: EX: exercises; TENS: transcutaneous electrical nerve
stimulation; NDI: neck disability index; ROM: range of motion; IR: Infrared; (-): Not applicable.

This review included 2400 patients in the 32 studies, 42% of them were males (study 42
not reported gender), mean age was 44.4 years (ranged from 16-73 years) (studies 39&42 not
reported age) and BMI (reported only on studies 12,27,31,32,34,37,38) was 26.4 (ranged from
19-38 kg/m2). Participants had CDH in 3 studies (10,27,32) and LDH (21% L4,5&12%L5S1) in
the others. DOI was acute to sub-acute (<3m) in studies (14,15,19,23), chronic (>=3m) in studies
(16,17,20,21,26,29-31,34,37), and combine in studies (13,24,25,27,25,32,41) and not reported in
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the others. Participants in the interventional studies all received conservative treatment
(physiotherapy and medications) except studies (23,29,32,35,36,41,42) received surgery and one
study (24) received both. (TABLE 2). All studies reported relation between pain (e.g. using
VAS, NDI...) and disc size (using MRI).

Methodological Quality

All the studies had fair to high quality except one case report had low quality (TABLE 3). Of the
17 studies which found positive relation; 5 were cross-sectional, 3 were case reports, 2 were
RCTs, 2 case control, 2 cohorts, 2 case series, and 1 was non-RCT, all were fair-high quality. Of
the 9 studies which found no relation; 4 were cross-sectional, 2 of them were non-RCTs, 1 was
RCT, 1 was cohort, and 1 was case report, all were fair-high quality except the case report was
low. Of the 3 studies which were inconsistent in their findings; 1 was non-RCT, 1 was cross-
sectional, and 1 was case report, all were fair-high quality. Of the 2 studies which found negative
relation, 1 was cross-sectional and 1 was diagnostic, both were high quality.

Table (3): Methodological quality scores

Study Study design Methqdologlcal Classification
quality score

Abdallah et al. (12) RCT 7/10 High
Chang et al. (13) Case report 4/5 High
Hu et al. (14) Case report 4/5 High
Choi et al. (15) RCT 8/11 High
Szulc et al. (16) RCT 8/11 High
Reddy et al. (17) Case report 4/5 High
Kim & Kim (18) Case report 2/5 Low
Ahn et al. (19) Non-RCT 20/24 High
Gezici & Ergun (20) Case report 4/5 High
Singh & Singh (21) Case report 4/5 High
Takada et al. (22) Non-RCT 17/24 High
Tarukado et al. (23) Case series 12/18 High
Guptaet al. (24) Cohort study 8/10 High
Jensen et al. (25) Cross-sectional study 10/11 High
Vagaska et al. (26) Cross-sectional study 9/11 High
Jensen et al. (27) Cross-sectional study 10/11 High
Jensen et al. (28) Cross-sectional study 10/11 High
Gao et al. (29) Case series 12/18 High
Wang et al. (30) Case report 5/5 High
Singh et al. (31) Case-control study 8/10 High
Mariajoseph et al. (32) Cross-sectional study 8/11 High
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Dunsmuir et al. (33) Cross-sectional study 7/11 High
Huang et al. (34) Cross-sectional study 8/11 High
Eltes et al. (35) Cohort study 8/10 High
Negro et al. (36) Diagnostic accuracy study 5/6 High
Kesikburun et al. (37) Cohort study 9/10 High
Corniola et al. (38) Cross-sectional study 9/11 High
Zhang et al. (39) Non-RCT 20/24 High
Bajpai et al. (40) Cross-sectional study 10/11 High
Hegarty et al. (41) Cross-sectional study 7/11 High
Voorhies et al. (42) Non-RCT 16/24 High

RCT: randomized controlled trial

Relation between herniated disc size and pain severity:

The evidence were inconclusive about the relation between herniated disc size and pain
severity based on the findings of this review as 2 studies (27&36) with 228 participants found
inverse relation between disc size and pain, 17 studies (13,15,16,19-23,25,29-31,34,35,37,40,41)
with 879 participants found direct relation, 3 studies (14,28,42) with 252 participants showed
inconsistent findings about the relation, and 9 studies (12,17,18,24,26,32,33,38,39) with 1041

participants revealed no relation.

DISCUSSION
This study provided a systematic review about the relationship between size of the protruded disc

and the severity of spinal pain.

This study revealed that the correlation between pain and protruded disc size is

inconclusive with fair to high evidence with and against the relation.

This study came in line with the study Gupta et al, who found that size of herniated disc
occupying the spinal canal does not affect treatment effect and type (24). As well, larger disc
diameters were associated with lower disability not pain after removal of any portion of the disc
(3). This finding aligns with a previous research which demonstrated that the size of a herniated
disc occupying the spinal canal does not influence the effectiveness or type of treatment (24).
Additionally, larger disc diameters have been associated with reduced disability levels, although

they do not affect pain intensity following the removal of any portion of the disc (3).
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Takatalo et al. (43) reported a connection between obesity, lumbar degenerative disc
disease, and sciatica. However, the findings of our review do not support this association.
Among the 6 studies that examined body mass index (BMI), 3 of them, which included

participants who were overweight and obese, did not report any radicular pain.

Komori et al. (44) and Henmi et al. (45) reported that the more the herniated nucleus
pulposus migrated, the greater the subsequent decrease in size that could be observed. This may
be due to the larger disc fragments having more water content, especially in patients younger
than 40 years old. This phenomenon may be related to dehydration and/or shrinkage, retraction,
and inflammation-led resorption of the herniated discs (13,46).

In a review study by Hu et al who reported that percent of L4/L5 lumbar disc herniation
was the highest and was twice that of L5/S1. In addition, 65.6% of the cases had low back pain,
87.5% had radicular pain and 59.4% had both types (14). The current review found higher
percentages; 91% for radicular pain, 95.7% for low back pain, and 91% for both.

Several studies (44,47-51) found that lumbar disc herniation and its associated pain

decrease over time coincidently. The current study found no enough evidence to support that.

The present review agrees with Kvistad et al. (52) who demonstrated that disc
degeneration and herniation rarely explain symptoms or influence treatment, so imaging is not
indicated unless in cases of serious pathology and failed conservative treatment for up to 1.5
months. Moreover, radiologically-detected findings did not predict surgery success (53).
Furthermore, Hong et al. (54) found that patients whose disc herniation does not improve
radiologically can also show improvement of symptoms.

Due to lack of previous systematic reviews demonstrating the relation between disc size

and pain, no study was found to be compared with our findings.

Blamoutier et al, showed that that outcomes of surgery depend on the relation between
symptoms and radiological findings (6) which cannot be supported in this review. This review
may suggest and support that treatment of disc herniation should be conservative in the first 1.5
months and imaging and surgery should be limited to those who failed conservative treatment

(still had severe neurological deficits and pain) (13,46)
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This review has some positive points that lead to its strength; the included studies have
consistent outcomes and their measuring tools (especially disc size). It included 2400
participants, a relatively large sample size.

There are several potential limitations in the studies included in this analysis that could
have affected the results. Almost all studies did not design blinding of the participants and/or
outcome assessor which might increase bias. The included participants were variable among
studies in age, BMI, location and type of lesion, duration of illness, interventions (in the clinical
studies), and sample size. This might affect conclusion of this review as male, age, and obesity
may affect disc lesion and pain (55-57).

CONCLUSION
Based on this review, we cannot conclude that size of disc affects pain severity. This may
underestimate the importance of imaging and the need for surgery in majority of cases. However,

additional high-quality evidence is needed to confirm that findings.
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