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Abstract

Background: Various MC types have been reported to have
an impact on the surgical outcome in LBP patients. Magnetic
resonance imaging (MRI) findings of Modic changes (MC) are
linked to persistent low back pain (LBP). Different MC types
may have an impact on how well individuals with LBP respond
to surgery.

Aim of Sudy: The objective of the study isto assessthe
impact of preoperative Modic changes (MC) on the prognosis
of patients suffering from low back pain (LBP) resulting from
degenerative disc disease after posterior spinal fusion (PSF)
with laminectomy or laminectomy alone.

Methods: This prospective study was conducted upon 30
patients at Cairo University Hospitals and Beni-Suef universi-
ty hospital starting in March 2020 to be completed in October
2020. We assessed the outcome at 30 patients with LBP and
MC Type and Il who had laminectomy (n=15) or PSF (n=15).
MC types were determined using preoperative MRI. The pain
intensity was measured using visual analogue scale (VAS) be-
fore and three months after surgery.

Results: The study was conducted upon 30 Patients be-
tween 30 to 65 years old with amean 45.5. 17 were males and
13 were females. Low back pain was the most prevalent pre-
senting symptom across all participants, followed by claudica-
tion pain in 83.3%. Preoperative to postoperative (VAS) chang-
es were documented in our study. Regarding the type | Modic
changes, Pain VAS improved immediately post- operative after
both laminectomy only (group A) and laminectomy with PSF
(group B) with mean £ SD 3.5 and 2.29 points for group A, B
respectively. While Pain VAS 3 months post-operative, patients
who underwent management in group B improved more than
whose who underwent management in group A with mean + SD
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1.14+0.69 which is statistically significant with p-value=0.008.
Regarding type Il Modic changes, Pain VAS improved immedi-
ate post-operative and 3 months post-operative in both groups
with no significant difference in values.

Conclusion: Patients with LBP who also have M C benefit
greatly from surgical treatment in terms of reduced pain. For
patients with MC Type |, PSF appears to be a more effective
treatment.

Key Words: Modic changes — Degenerative disc disease — Low
back pain — Outcome — Laminectomy.

Introduction

MODIC changes (MC) are apparent on magnetic
resonance imaging (MRI) as vertebral endplate le-
sions and changes in bone marrow signal intensity
next to a degenerated disc. MCs are classified into
three types. Bone marrow edoema (Modic Type),
fat (Modic Type 1), and osseous sclerosis (Modic

Typelll) [1].

Numerous studies have revealed a correlation
between MCs and chronic low back pain (LBP),
with MC Type | having the strongest link. Chronic
low back pain is one of the leading causes of disa-
bility in adults. LBP is most commonly caused by
degenerative disc disease (DDD), which isaso as-
sociated with MCs, particularly Typel and Il [2].

The aim of the study is to assess the impact of
preoperative Modic changes (MC) Typel and Il on
the prognosis of patients with low back pain (LBP)
resulting from degenerative disc disease after poste-
rior spinal fusion (PSF) with laminectomy or lami-
nectomy alone.
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A: Typel : Tl hypo- &
T2 hyperintensity.

B: Typell: T1 hyper - &
T2 hyperintensity.

C: Typelll: T hypo - &
T2 hypointensity.

Fig. (1): Modic Changes classification.

Patients and M ethods

This Prospective comparative study was con-
ducted upon 30 patients with Degenerative Disc
Diseases associated with Modic changes. All cas-
eswere operated upon in Kasr El-Ainy Hospitals,
Cairo University and Beni-Suef University Hospital
between March 2020 to October 2020.

Patients are categorized into two treatment groups:

- Group (A): laminectomy and Cauda Equina de-
compression without posterior spinal fusion
(PSF) is performed for patients with neurologic
impairments or disc extrusion with spinal root
compression causing back pain or radicular pain
that is not improving with medication & in those
with lateral or central lumbar canal stenosiswho
do not require the excessive facetectomy without
experiencing instability or regional deformity.

- Group (B): Laminectomy and Cauda Equina de-
compression with PSF.

Exclusion criteria: Patients under the age of 18,
had anatomical signs of instability as Spondylolis-
thesis or fracture pars, had global or regiona de-
formity in spine including scoliosis, kyphosis, had
Previous lumbar spine surgery or had a history of
traumato spine.

All patients had thorough history taking with
detailed neurological examination with assessment
of pain intensity using Visua analogue scale (VAS)
with the following grades: No pain was given zero
score, mild pain was at score 1-2-3, Moderate pain
at score 4-5-6-7, and Severe pain: 8-9-10.

All patients had radiological examination in the
form of plain X-rays of the lumbosacral spine with
dynamic and oblique views, and MRI of the lum-

bosacral spine with modic changes appeared in sin-
gle or multiple levels.

Patients then were assessed for VAS for the back
pain in the immediate postoperative period and after
3 months.

To code and enter the data, the statistical pro-
gram for the social sciences (SPSS) version 26 was
utilized (IBM Corp., Armonk, NY, USA). To de-
scribe quantitative data, the mean, standard devia-
tion, median, minimum, and maximum values were
utilized, while frequency (count) and relative fre-
guency (percent) were employed to summarize cat-
egorical data. To compare quantitative variables, the
non-parametric Mann-Whitney test was utilized. To
compare categorical data, Chi square & Exact tests
were used, p-values less than 0.05 were considered
as statistically significant.

Results

Demographic data:

Out of 30 patients, 17 male patients with a total
percentage of 56.7% that was more than female pa-
tients who represented 13 from the total number of
patients with atotal percentage of 43.3%. Accord-
ing to the management plan, most patients who un-
derwent laminectomy only were males with 66.7%
in comparison to the PSF group where 53.3% of the
patients were females. The age distribution of pa-
tients studied was between a minimum of 30 years
old and maximum of 65 years old with a mean ()
SD is45.50 () 9.80 and median value of 45.50. Re-
garding the management plans, the mean age () SD
of patients who underwent laminectomy was 44.47
(£) 10.23 while the mean age (£) SD of patients
who underwent PSF was 46.53 (+) 9.61. (Table 1).

Table (1): The statistical values representing age distribution regarding each management plan.

Laminectomy only group

PSF group
p-

Mean SD

Median Minimum Maximum Mean SD Median Minimum Maximum value

Age 44.47 10.23 46.00 30.00

60.00 46.53 9.61 45.00 35.00 65.00 0O0.775
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Clinical manifestations:

Regarding the 30 studied patients, low back pain
was the most prevalent presenting complaint across
al participants, with different severities (56.7%
were severe and 43.3% were moderate), followed
by claudication pain in 83.3% of the patients. Ac-
cording to the management plans, patients who un-
derwent laminectomy only all presented with intact
motor power, 80% presented with claudication pain
and 60% presented with severe low back pain. On
the other hand, 86.7% of the patients who under-
went PSF had intact motor power and claudication
pain preoperatively followed by 53.3% with severe
low back pain. (Table 2).

Radiologic data:

Regarding the radiological findings, Modic
Changes were predominantly located at level L4-5
(46.67%) followed by L5-S1, L3-4 level (36.67%)
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and (16.67%) respectively. According to each man-
agement plan, most of the patientsin group A and
group B showed lumbar disc prolapse at the level of
L4, L5 with 40% and 46.7% respectively. (Table 3).

Postoper ative outcome on VAS

Regarding the type | Modic changes, Pain VAS
improved immediately postoperative after both
laminectomy only (group A) and Laminectomy
with PSF (Group B). Regarding Pain VAS 3 months
post-operative, patients who underwent manage-
ment in group B improved more than those who
underwent management in group A with mean +
SD 1.14+0.69 which is statistically significant with
p-value=0.008 (Table 4, Fig. 2).

Regarding type |1 Modic changes, Pain VAS
improved immediate postoperative and 3 months
post-operative in both groups with no significant
difference (Table 5, Fig. 3).

Table (2): Clinical presentation regarding management plans.

Laminectomy only group Fixation group
p-
Count % Count % value
LBP Mild 0] 0.0 0 0.0 0.713
Moderate 6 40.0 7 46.7
Severe 9 60.0 8 53.3
Claudiction Yes 12 80.0 13 86.7 1
No 3 20.0 2 13.3
Sciatica Yes 2 13.3 3 200 1
No 13 86.7 12 80.0
MP pre Full motor power 15 100.0 13 86.7  0.483
Has weakness 0 0.0 2 13.3
Urinary manifestations  Yes 0 0.0 1 6.7 1
No 15 100.0 14 93.3

Table (3): Comparison between the management plans regarding the clinical examination and radiological

findings.
Laminectomy only group Fixation group
p-

Count % Count % vaue

MP pre Full motor power 15 100.0 13 86.7 0.483
Has weakness 0 0.0 2 13.3

SLRT Normal 12 80 13 86.7 0.486
Affected 3 20 2 13.3

Imaging L4-5 cand stenosis 4 26.7 1 6.7 0.396
L1-5 canal stenosis 0 0.0 1 6.7
L3-4-5 canal stenosis 2 13.3 1 6.7
L4-5, L5-S1 canal stenosis 0 0.0 2 13.3
L3-4,L4-5DP 0 0.0 1 6.7
L5-S1 DP 1 6.7 1 6.7
L4-5DP 6 40 7 46.7
L4-5,L5-S1 DP 2 13.3 1 6.4
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Table (4): VAS pre and immediately post-operative and 3 months post-operative in both groups with Type | Modic changes.

Modic Laminectomy only group Fixation group
changes = P
Typel Mean SD Median Minimum Maximum Mean SD Median Minimum Maximum Vvaue
VAS pre 7.33 082 7.50 6.00 8.00 729 0.76 7.00 6.00 8.00 0.945
VASimd 350 1.05 3.50 2.00 5.00 229 0.76 2.00 1.00 3.00 0.051
post
VAS3m 267 0.82 2.50 2.00 4.00 114 0.69 1.00 0.00 2.00 0.008
post
Table (5): VAS pre and immediate post and 3 months post-operative in both groups with Modic changes Type 1.
Modic Laminectomy only group Fixation group
changes = p-
Typel Mean SD M edian Minimum Maximum Mean SD Median Minimum Maximum Vvaue
VASpre 822 0.67 8.00 7.00 9.00 788 0.64 8.00 7.00 9.00 0.370
VASimd 356 151 3.00 2.00 7.00 362 092 3.00 3.00 5.00 0.743
post
VAS3m 211 117 2.00 0.00 4.00 150 093 1.50 0.00 3.00 0.277
post
Modic changes = Typel Modic changes = Type I
10 g yp 10 g yp
| i 5_
0 T ' T i 0

VASpre VASimd post VAS 3m post

Laminectomy only group

Fixation group

Fig. (2): VAS pre and immediately post-operative and 3 months
post-operative in both groups with Type | Modic
changes.

Discussion

Sixty to seventy percent of people will experi-
ence low back pain (LBP), the most common cause
of disability, at some point in their lives[3]. Moreo-
ver, LBP isthe most common single diagnosis that
drives healthcare and welfare costs; it accounts for
10% of disability pensions and 15% of long-term
sick leave; making it the most expensive health fa-
cility in the UK [4].

Magnetic resonance imaging (MRI)-signal vari-
ationsin the vertebral endplates are known as modic
changes (MCs). They are thought to indicate early
inflammation (MC-1) followed by fat degeneration
(MC-2) and calcification in the endplate and verte-
bral body (MC-3) [5].

T
VAS pre VASimd post VAS 3m post

Laminectomy only group

Fixation group

Fig. (3): VAS pre and immediate post and 3 months post-opera-
tive in both groups with Modic changes Type 1.

In our study, modic changes were predominant-
ly located at level L4-5 (46.6%) followed by L5-
S1, L3-4 level (36.6%) and (16.6%) respectively.
Similar to many other studies, [6,7,8] which reported
the presence of the modic changes at the vertebral
interfaces which face the maximal weight bearing
forcesand inturn, it is understandable why patients
with these changes have painful movements during
standing and walking. This mandates a comprehen-
sive search for a suitable solution which can help
those patients to lead a comfortable lifestyle.

We evaluated the outcomes of PSF and |laminec-
tomy in 30 patients with MC | and Il in our study
and discovered a significant improvement in pain
intensity following surgery, documented the preop-
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erative & postoperative (VAS) values and followed
them up in the postoperative periods. In type | Mod-
ic changes, Pain VAS improved immediately post-
operative after both laminectomy only (group A)
and Laminectomy with PSF (Group B). While Pain
VAS 3 months post-operative, patients who under-
went management in group B improved better than
those who underwent management in group A, the
difference between the two groups was statistically
significant with p-value=0.008.

In patients with type |1 Modic changes, the dif-
ference in pain VAS scores improvement was not
stetistically significant which may be explained by
the relative chronic nature of the MC type Il. The
dramatic improvement in patients with MC | more
than MC |11 iswell documented in the literature
[7,9]. In fact the early detection and management
of the spondylodegenerative changes carries a bet-
ter chance for early intervention and consequently
a better prognosis regarding the patients' quality
of life. We believe that the instrumentation of the
spine has to be considered significantly in patients
with modic changes especially in type 1 which en-
tails stabilization of the relative motion in the verte-
bral interface which led to the presence of the modic
changes primarily and hence reversal of the pathol-
ogy and in turn the alleviation of the annoying back
pain.

The financial burden might be a challenge for
instrumentation in the limited resources sittings, yet
the proper selection of the patients who need fusion
solutions may decrease the influence of this prob-
lem. Nevertheless, therelief of the life-rendering
pains such as back pain can increase the produc-
tivity of the personnels and can push the prosperity
forwards for al the community so that every effort
should be made to make the fusion options available
when needed.

Conclusion:

Modic alterations (changes) are associated with
discogenic low back pain and would be indicative
of an underlying pathology that should be treated.
These patients also have more intense Low back
pain than others. without those changes, This could
possibly have an impact on the surgical treatment
outcome.

In this study, we evaluated the effect of MC
Typel and Il on patients with back pain due to de-
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generative disc disease following laminectomy or
laminectomy with Posterior Spinal Fusion (PSF).

We observed that surgical treatment in those pa-
tients is accompanied with significant improvement
in pain. PSF seems to be a better treatment in pa-
tientswith MC Typel.

References

1- TEICHTAHL A.J, URQUHART D.M.,, WANG Y., etal.:
Modic changes in the lumbar spine and their association
with body composition, fat distribution and intervertebral
disc height —a 3.0 T-MRI study. BMC Muscul oskel etal
Disorders, 17 (1). doi:10.1186/s12891-016-0934-x, 2016.

2- KJAERP,, KORSHOLM L., BENDIX T., SORENSEN
J.S. and LEBOEUF-YDE C.: Modic changes and their
associations with clinical findings. Eur. Spine J., 15 (9):
1312-1319, 2006.

3- GBD 2015 Disease and Injury Incidence and Prevalence
Collaborators. Global, regional, and national incidence,
prevalence, and years lived with disability for 310 dis-
eases and injuries, 1990-2015: A systematic analysis for
the Global Burden of Disease Study 2015. Lancet, 388
(10053): 1545-1602, 2016.

4- VAN TULDER M. and KOES B.: Chronic Low Back Pain.
Evidence-Based Chronic Pain Management. Published on-
line, 69-82. doi:10.1002/9781444314380.ch7, 2010.

5 MODIC M.T., STEINBERG P.M., ROSS J.S., MASARYK
T.J. and CARTER J.R.: Degenerative disk disease: Assess-
ment of changesin vertebral body marrow with MR im-
aging. Radiology, 166 (1): 193-199. doi:10.1148/radiolo-
gy.166.1.3336678, 1988.

6- UDBY P., OHRT-NISSEN S., BRORSON S, CARRE-
ON L.Y. and ANDERSEN M.: 148. Which MRI findings
are associated with long-term disability in low back pain
patients? The Spine Journal, 19 (9): S71. doi:10.1016/j.
spinee, 05.162, 2019.

7- HU Z-J, ZHAO F-D., FANG X-Q. and FAN S-W.: Mod-
ic changes, possible causes and promotion to lumbar in-
tervertebral disc degeneration. Med. Hypotheses, 73 (6):
930-932, 20009.

8- JENSEN R.L.: Cauda equina syndrome as a postoperative
complication of lumbar spine surgery. Neurosurgical Fo-
cus, 16 (6): 34-38. doi:10.3171/foc.2004.16.6.6, 2004.

9- ZHAOD.,DENG S-C.,,MAY.,HAOY-H., JA Z-H. and
ZHAO H-Y.: [Surgical options and clinical outcomesin
patients of lumbar disc herniation with Modic changes).
ZhonghuaYi Xue Za Zhi., 93 (39): 3111-3115, 2013.



70 Effect of Modic Changes on the Outcome of Posterior Spinal Fusion or Laminectomy

(dadll J8gsiaatt FW AN Ll ye B Elage Ol pdi 39 g 5 AT Al
Acdadl) O paall Lalsd) Coodlt S|y 250 e
Acdasl) Ol paalt AalSaY) Aomdiall Jlaiiwl g

8 Y ol LosliaTa T L il oy feve 33 L3 LS L3300 ¥ s Lot S 3SHT (gaall gymall o¥T a8 s2Y3
U.L&JAQ}_:/£~ ‘;.” Y. O“CJIJ:G“.""“:".'H‘E”JA'“T \aYiuja:s_ufsJ” ‘:,l_}_uﬂl C)_A‘;.AJJ.A‘ZHI éYbJ‘gl JJJ_JJ.A&” O aelat
(a1 gy anll o¥i

al el e Lol gl Jiaal a¥1 oy cyilas s yo o 23,1 40 gl Lo SUaiaatf) Ll pull 03 gyl iy 285 0\
e LAl L1130 L iall Lol Jlahoaadl (o2l il g ahd em ehigo oyl Lygmim Lilail] e ouKll gyl
ﬁ@aélﬂ@lﬂl@&!uul&yuéylmleﬁLalffaf::;aa“”la_”

O ol a3 s 3 ¥ Ty Aleall a5 ¢lall WY a5 ¥ )9S B0 LIS (e Lalpall o gl iy 1 5G0N

IS a3 T VL o S g g3 G ise ool yasils Ty gaime Lkl LocuSall (g yatill QAN yal (e (ysilas il s 5L

slal 13 do¥) g0l e ags @l pails Lysmime L bl Lo oSl gy utill Ga15of o Gusilas Gl (iU (3 55
ot il et Uigaias Locomall yydall e leiuall U130 o aall Lasiuall Jlaki



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

