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Background: Although herniated disc fragments may resolve spontaneously, the optimal
treatment option for massive lumbar disc herniation (LDH) has not been determined.

Objective: To evaluate the extent of reduction in the size of massive LDH on magnetic
resonance imaging (MRI) and the pain relief effect of transforaminal epidural steroid injection
(TFESI) during the study period.

Study Design: Retrospective evaluation.
Setting: Hospital and ambulatory pain clinic, Korea.

Methods: After Institutional Review Board approval, we conducted a retrospective review of
28 patients who underwent at least 2 MRIs during the period from January 2012 to December
2014. The size of the herniated mass was determined from the ratio of the anterior-posterior
diameter of the spinal canal (C-value) to the maximum anterior-posterior diameter of the
herniated disc (H-value) on axial MRI (C-H ratio). We also analyzed visual analogue scale (VAS)
scores at baseline (T0O), 2 weeks after the first and second TFESI (T1, T2), and at the second
follow-up MRI (T3).

Results: The mean C-value was 18.3 £ 2.9 mm. The mean H-value changed from 10.4 + 1.9
mm to 4.5 £ 2.7 mm, and the mean C-H ratio changed from 58 = 1.0% to 24 + 1.4% (P<
0.001). Twenty-four of 28 patients demonstrated a reduction in the size of the herniation, and
the mean reduction rate of the C-H ratio was 59%. In 4 patients, the LDH had not resolved on
MRI, but the symptoms had diminished to such an extent that surgery was not required. The
mean VAS score had significantly decreased at T1 and showed a continued decrease at the
time of the last follow-up (P< 0.001).

Limitations: This is a retrospective study and only offers data for patients who chose not to
undergo surgery. In addition, the timing of repeat MRI was not standardized.

Conclusion: The majority of cases of massive LDH demonstrated resolution at variable points
between 3 and 21 months. TFESI could provide effective pain relief for patients with massive
LDH in the interval without severe neurologic deterioration.

IRB approval: Kangdong Sacred Heart Hospital: IRB Number # 14-1-10
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he natural history of a lumbar disc herniation

(LDH) is not fully understood, but it is well

known that herniated disc fragments may
resolve spontaneously over time. The presence of disc
extrusion has been considered to be an indication for
prompt surgical treatment (1). Although the operative
indications have been reported as absolute in patients
with cauda equina syndrome (CES), severe motor
deficits, and intractable pain (2-3), the clear indications
for surgical treatment cannot be established from the
literature. There is no optimal operative flow chart
for massive LDH associated only with pain.

In this study, we retrospectively reviewed the
clinical and radiological outcomes of 28 patients with
massive LDH with pain as the only symptom who were
treated with transforaminal epidural steroid injection
(TFESI). Our objective was to evaluate the extent of re-
duction in the size of the herniation on magnetic reso-
nance imaging (MRI) and the pain relief effect of TFESI.

METHODS

After Institutional Review Board approval, a retro-
spective search of records was performed. The cases of
28 patients with massive LDH who chose not to have
surgery and who were followed with serial MRIs from
January 2012 to December 2014 were reviewed.

Fig. 1. Method of measuring herniation and spinal

canal. C: anterior-posterior diameter of spinal canal, H:
maximum anterior-posterior diameter of the herniated disc,
and canal-hernia mass ratio: C/H ratio (% ) = C/H x 100.

To qualify as a “massive” herniation, at least 50%
or more of the spinal canal had to be occupied by disc
material on an axial MRl scan. The size of the herniated
mass was determined from the ratio of the anterior-
posterior diameter of the spinal canal (C-value) to the
maximum anterior-posterior diameter of the herniated
disc (H-value) on T2-weighted axial MRI scans. This
parameter was designated as the canal-hernia mass
ratio (C-H ratio, Fig. 1) (4,5). The nomenclature and
classification of lumbar disc pathology relied on the
recommendations of the combined task forces of 3 ma-
jor specialty societies (6). A single radiologist reviewed
each of the studies. If there was an obvious reduction in
a disc at the follow-up MRI, or symptoms had resolved
to such an extent that a follow-up examination was not
required, an additional MRI was not obtained.

Pain was scored using a visual analogue scale (VAS)
on a 10 cm horizontal line. VAS scores were measured
at baseline (T0), 2 weeks after the first and second TFESI
(T1, T2), and at the second follow-up MRI scan (T3).

Statistical Analysis

The paired t-test was used to compare serial chang-
es in the H-value and the C-H ratio. The differences in
VAS scores between time points were determined with
the repeated-measures analysis of variance (ANOVA)
with the Tukey-Kramer post-hoc test. Statistical analysis
was performed using SPSS software package version
10 (SPSS Inc., Chicago, IL, USA), and all values were ex-
pressed as mean + standard deviation (SD) and defined
as statistically significant in the case of P < 0.05.

REsuLTs

Twenty-eight consecutive patients underwent se-
rial MRIs during the period under review, and all were
included in this study. Sixteen patients were examined
twice, and 12 patients were examined more than 2
times. These last scans were performed at a mean time
point of 8.8 months (2 to 31) after the initial scan. The
average patient age was 50.2 years (range 26 — 78 years)
and the distribution of involved disc levels is shown in
Table 1. All of these patients received a series of 2 or 3
courses of TFESI at intervals of 2 weeks or more.

Twenty (71.4%) cases of LDH were classified as ex-
trusions and the other 8 (28.6%) cases were classified as
protrusions. The description and location of the cases of
LDH are shown in Table 2. The initial mean C-value was
18.3 = 2.9 mm. The mean H-value changed from 10.4 +
1.9 mm to 4.5 £ 2.7 mm (P < 0.0001) and the mean C-H
ratio changed from 58 + 1.0% to 24 + 1.4% (P < 0.0001).
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Twenty-four of 28 patients demonstrated a reduction
in the size of the herniation, and the mean reduction
rate of the C-H ratio was 59% (resorption group, n =
24). There were 4 patients whose disc herniation had
not resolved on MRI, but the symptoms had diminished
to such an extent that surgery was not required (non-
resorption group, n = 4). Seven of 8 patients who had
migrated discs showed a reduction in the size of the disc
(Table 2).

The resorption ratio by age is as follows: 1 of 1 of
patients in their twenties, 3 of 4 patients in their thirties,
11 of 11 patients in their forties, 3 of 6 patients in their
fifties, and all of the 6 patients over sixty demonstrated
a reduction in the disc size on MRI.

Modic changes of lumbar endplates were observed
in 21.4% (6/28) of patients. Two patients with Modic
type | changes and 2 patients with type Il changes were
observed in the resorption group (4/24), and 2 patients
with type Il changes were observed in the non-resorp-
tion group (2/4).

The mean VAS score was significantly decreased at
T1 and showed a continued decrease at the time of last
follow-up (P < 0.001, Fig. 6).

No patient developed CES or severe neurologic de-
terioration and there were no complications related to
TFESI during the study period.

Resorption Group (n = 24)

Twenty-four of 28 (85.7%) patients showed a
reduction in the size of the herniation, and the mean
reduction rate of the C-H ratio was 59% (30 to 100%) on
the final MRI. One patient who had the highest C-H ra-
tio (70%) showed a 54% reduction after 3 months (Fig.
2). Four patients demonstrated complete resorption by
the time of the second or last MRI (Figs. 3,4). One of

Table 1. Distribution of lumbar disc herniation by gender.

Male (10) Female (18) Total
L2-3 1 1
L3-4 1 2 3
L4-5 5 6 11
L5-S1 4 9 13
All 10 18 28
() number of patients
10
8 !
6
<
=>
4 !
*
2 * *
0
TO T1 T2 T3

Measurement points

Fig. 2. Changes in VAS (visual analogue scale) during
the follow-up period. VAS significantly decreased at T1
and continued to decrease at last follow-up (P < 0.001 vs.
point TO). (TO; initial VAS, T1; VAS 2 weeks after first
TFESI, T2; VAS 2 weeks after second TFESI, T3; VAS
at second follow-up MRI).

Table 2. Description and location of lumbar disc herniation by level and location.

Classification Level Reso(lrll:ti:02n4g)r0up # of patients Non-res(o;’p:tiz;l group |, o patients
Protrusion L2/3 Pm (1) (1) (0)
(n=28) L3/4 Pm (1) (1) (0)

L4/5 P (1),Cm (1) ) (0)

L5/S1 C(1), P (3) (4) (0)
Extrusion 12/3 (0) (0)
(n=20) L3/4 C(1),P(1) (2) (0)

L4/5 C(2),P(3),Cm (1), Pm (2) ®8) c) )

L5/S1 C(1),P(3),L (1), Pm (1) (6) C(1),P (1), Cm (1) (3)
Total number of patients (24) (4)

Abbreviations by location: central (C), paracentral (P), lateral recess (L) location, central location with migration (Cm), and paracentral location
with migration (Pm). Paracentral (P) includes both right central or left central location.
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Fig 3. A 38-year-old man. This figure shows a large

left central to foraminal disc extrusion compressing and
displacing the left SI nerve root. T2-weighted axial and
sagittal views of the L5-S1 disc (A, B). There has been

significant resorption of the extruded disc 3 months

following the first visit. Although a small left subarticular

extrusion persists compressing and displacing the left S1
nerve root, the patient remains free of symptoms.

the patients, who had shown an increase in the
herniated disc size during the first 5 months fol-
lowing the initial scan, showed a marked reduc-
tion in the herniated disc size 12 months after the
initial scan, and complete resorption 24 months
after the initial scan (Fig. 5).

Non-resorption Group (n = 4)

In four (14.3%) patients whose disc hernia-
tion had not resolved on MRI, the symptoms had
diminished to such an extent that surgery was
not required. The patient who has not shown any
change on the MRI for the longest period was still
doing well after 31 months, with a VAS score of
1/10.

Discussion

Spontaneous regression of LDH has been
described frequently in the literature. In 1983,
Weber (7) reported the same neurologic recovery
in groups treated surgically and nonsurgically
in his 10-year controlled follow-up computed
tomography (CT) study. Guinto et al (8) first
reported a case of lumbar disc regression on CT
after conservative treatment in 1984. Since then,
many studies have been conducted demonstrat-
ing that LDH can resolve spontaneously (9-17).

Bozzao et al (12) reported on a series of 8
patients in whom disc herniations occupied more
than 50% of the canal. Six of these patients dem-
onstrated a reduction in the size of the herniated
disc by more than 70% on follow-up axial MRI
scans. Cribb et al (17) reported that repeated MRI
scanning after a mean of 24 months showed a
dramatic resolution in massive LDH in 14 out of
15 patients. Benson et al (18) reported that 83%
of cases of massive LDH demonstrated a complete

Fig. 4. A 44-year-old woman. T2-weighted axial
and sagittal views at the L4-5 disc level (A, B), and
complete resorption of a right central to subarticular
extrusion 4 months after the first visit (C, D).
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and sustained recovery at an average of 23.2
months and an average reduction of 64% in
herniated disc size on serial MRI scans.

In contrast to these previous studies,
Seo et al (19) reported that LDH is a dynamic
disease that does not always resolve spon-
taneously in three-dimensional (3D) volu-
metric measurements from MRI scans. They
reported that the volumes in 62% (35/56)
of disc levels decreased, while those in 38%
(21/56) of disc levels increased. Volumetric
changes in LDH did not significantly corre-
late with clinical outcomes. They explained
that the discrepancy in resorption frequen-
cies between studies may be attributable to
patient selection or to measurement errors
associated with 2D imaging.

Although many studies have reported
on the spontaneous regression of LDH,
there has been little published regarding
specific treatment options or an analysis
of the change in pain during the study
period. Therefore, we analyzed the clinical
and radiological outcomes in patients with
massive LDH who were treated with TFESI,
as well as the pain relief effect of TFESI. In
our study, we observed that 85.7% (24/28)
of patients experienced a reduction in the
size of the herniation. The mean C-H ratio
reduction was 59% on the final scan. A
previously described phenomenon of pref-
erential resorption of larger herniated disc
fragments was also observed in our study.
With our demonstration of a statistically sig-
nificant drop in VAS post-treatment, TFESI

has been proven an effective pain relief option for patients with
massive LDH during the study period.

Three possible hypotheses exist regarding the process of disc
resorption. The first is retraction, the second is dehydration and

Fig. 5. A 68-year-old woman. T2-weighted axial and sagittal views at the
L3-4 disc (A, B) and complete resorption of a left central to subarticular
extrusion with cephalad migration 12 months after the first visit (C, D).

2013-04-02

3

Fig. 6. A 69-year-old woman. T2-weighted axial views at the infrapedicular level of the L2 vertebral body with complete resorption
of a left subarticular to foraminal disc protrusion at the L2-3 disc level.
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385



Pain Physician: August 2016: 19:381-388

shrinkage, and the third is an inflammatory reaction
and neovascularization resulting in gradual resorption
of the cartilaginous tissue through enzymatic degra-
dation and phagocytosis (20). Recently, Chiu et al (21)
reported in their systemic review that predictive fac-
tors for spontaneous regression of LDH were extruded
and sequestrated types of herniation, migrated disc,
transligamentous herniation, herniation with contrast
enhancement, and high MRI T2 signal intensity of the
herniated disc. They also reported that the rate of
spontaneous regression was found to be 96% for disc
sequestration, 70% for disc extrusion, 41% for disc
protrusion, and 13% for disc bulging. In our study, the
rate of spontaneous resorption was 80% (16/20) for disc
extrusion and 100% (8/8) for disc protrusion. Although
only a small number of patients with massive lumbar
disc protrusion were included in our study, the resorp-
tion rate was different from that of Chiu’s report. As 7
of 8 patients who had a migrated disc showed a reduc-
tion in the size of the disc in our study, we also suggest
that a migrated disc is a strong predictive factor for
spontaneous regression of LDH.

Lama et al (22) suggested that hyaline cartilage
fragments existing within herniated disc tissue show
little swelling or proteoglycan loss, and may be slow
to resorb, increasing the risk of persisting sciatica. The
clinical consequences from the loss of endplate barrier
function are inflammatory endplate changes (“Modic
classification”) and bacterial infections within the disc
(23). Ding et al (24) reported that Modic changes of
lumbar endplates are strongly associated with poor
resorption of LDH after conservative treatment. They
reported that patients with Modic changes exhibit
significantly increased cartilage content and decreased
neovascularization and macrophage infiltration in
herniated disc tissue, all of which are known to impair
spontaneous resorption of herniated tissues. Modic
changes of lumbar endplates were observed in 21.4%
(6/28) of patients in our study. Two patients with Modic
type | changes and 2 patients with type Il changes were
observed in the resorption group (4/24), and 2 patients
with type Il changes were observed in the non-resorp-
tion group (2/4). The incidence of Modic changes was
not very high in the resorption group, which is consis-
tent with the findings of previous studies.

Autio et al (25) reported that the age category
41 - 50 years was associated with a higher resorption
rate. Herniated discs in older patients have been specu-
lated to be harder, more fibrotic, and drier than those
in younger patients. Less nucleus pulposus tissue and

more annulus fibrosis and cartilaginous endplate mate-
rial in herniated discs have been suggested to inhibit
neovascularization. On the other hand, Seo et al (19)
reported that the extent of LDH resorption was not
correlated with age and the volumetric increment was
higher in older than younger patients. In our study, not
only did all 11 patients aged 41 — 50 years show a reduc-
tion in the size of the disc, but also all 6 patients over 60
years also showed a reduction of the disc, and 3 of them
showed complete resorption. We think that the associa-
tion between disc resorption and age is not conclusive
and further studies are needed to assess the relevance.

The most common cause of CES is disc disease (26).
However, there is no consistent correlation between
the size of the protruded or extruded disc on MRI and
the degree of patient symptomatology (27). In some
cases, significant compression produces few symptoms.
In other cases, modest compression may produce CES.
It appears that the cauda equina may vary in its abil-
ity to withstand compression (28). CES occurs in ap-
proximately 1 to 2% of cases of LDH (29,30), but the
fear of CES causes more patients with massive LDH to
undergo decompression surgery. Although our study
showed that patients experienced marked symptom-
atic improvements with disc resorption, the correlation
between clinical improvement and the extent of disc
resolution is still controversial. This discrepancy is ex-
plained by proposing that compression is not the only
explanation for the symptoms and that they are due as
well to the release of inflammatory chemicals from the
diseased disc and the composition of the herniated disc
itself (18,19).

In the clinical evolution of LDH in patients under-
going non-surgical treatment, it has been reported that
fluoroscopically directed epidural injections provide
long-term improvement in back and lower extremity
pain for patients with lumbar discogenic pain (31). The
effectiveness (at least > 50% reduction in pain between
pre-injection and post-injection pain scores) of lumbar
interlaminar epidural injections with or without ste-
roids for the treatment of disc herniation varies from
67 — 85% long-term (32). Manchikanti et al (33) also
demonstrated a slight superiority of steroids compared
with local anesthetic alone in a randomized, double-
blind, active controlled trial with a 2-year follow-up.
The long-term success for TFESI has been reported to
range from 71 - 84% (34,35).

In our study, the mean VAS scores at 2 weeks after
TFESI and at the second MRl were significantly decreased
compared to the initial VAS scores. The relief of pain is
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thought to be due to local effects of steroid on nerve
root edema and edema surrounding the disc material.
Our results support that an inflammatory response as
well as nerve root compression play an important role
in the symptoms of massive LDH.

There are several limitations in this study. First,
the data collection was retrospective in nature, and
included patients who chose not to undergo surgery,
introducing a potential bias in the population studied.
Second, the timing of repeat imaging was not standard-
ized or consistent, because not all patients in this study
were examined by MRI at regular intervals. Finally, the
study population consisted mainly of patients who did
not show progressive neurologic deficits or prolonged
intractable leg pain, although some met the criteria
reported for surgical treatment reported.

ConicLusION

In conclusion, our analysis showed an improve-
ment in the symptoms of massive LDH and reduction
in the size of the herniated disc through conservative
treatment. Even in the patients whose disc hernia-
tion did not resolve radiologically, the symptoms had
diminished to such an extent that surgery was not re-
quired. Although surgical treatment is faster and more
complete in relieving symptoms, due to its invasiveness
and complications there has been a growing interest in
nonsurgical treatment for LDH. The majority of cases of
massive LDH had resolved at variable points between 3
and 21 months. TFESI can provide effective pain relief
in the interval for patients with massive LDH without
severe neurologic deterioration.
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