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Comparison of Post-Operative Long-Term Surgical
Fibrosis in the Multifidus Muscle Between
Microdiscectomy and Microendoscopic Discectomy

Mikrodiskektomi ve Mikroendoskopik Diskektomi Sonrasi Multifidus Kasindaki
Uzun Donem Cerrahi Fibrozisin Karsilastiriimasi
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ABSTRACT

Objective: The aim of this study is to compare long-term post-operative surgical fibrosis in the multifidus muscle between microdiscectomy (MD)
and microendoscopic discectomy (MED) procedures.

Methods: The study included 70 patients with post-operative surgical fibrosis in the multifidus muscle. Various types of MED were analyzed,
including percutaneous endoscopic lumbar discectomy (PELD), percutaneous endoscopic interlaminar discectomy (PEID), and unilateral biportal
endoscopic discectomy (UBED). Creatine phosphokinase (CPK) and C-reactive protein (CRP) levels were measured pre-and post-operatively.
Hospital stay duration and operative time were also recorded.

Results: The MD group demonstrated significantly higher post-operative CPK levels compared to the other groups (p<0.05). Similarly, CRP levels
were highest in the MD group (p<0.01), while lower levels were observed in the PEID and PELD groups. The UBED group exhibited a larger
cross-sectional area compared to each of the PEID and PELD groups (p<0.01). Additionally, the PELD group had the shortest hospital stay and
operative time (p<0.01).

Conclusion: This study underscores significant variations in outcomes based on surgical approaches used for spinal conditions, particularly
regarding post-operative fibrosis in the multifidus muscle. MD was associated with higher CPK and CRP levels, suggesting increased muscle injury
and inflammatory response compared to PELD and PEID techniques.
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oz

Amag: Bu calismanin amaci, mikrodiskektomi (MD) ve mikroendoskopik diskektomi (MED) islemleri sonrasi multifidus kasinda olusan uzun dénem
cerrahi fibrozisi karsilagtirmaktir.

Gereg ve Ydéntem: Calismaya, multifidus kasinda cerrahi fibrozis gelisen 70 hasta dahil edilmistir. MED'in farkli turleri incelenmistir: Perkitan
endoskopik lomber diskektomi (PELD), perkitan endoskopik interlaminar diskektomi (PEID) ve tek tarafli biportal endoskopik diskektomi (UBED).
Kreatin fosfokinaz (CPK) ve C-reaktif protein (CRP) seviyeleri, ameliyat dncesi ve sonrasi &l¢llmustir. Ayrica, hastanede kali stresi ve ameliyat
stresi kaydedilmistir.

Bulgular: MD grubunda ameliyat sonrasi CPK seviyeleri, diger gruplarla karsilastirildiginda, istatistiksel olarak anlamli derecede daha ylksek
bulundu (p<0,05). Ayni sekilde, CRP seviyeleri de MD grubunda en ylksek dizeydeydi (p<0,01). PEID ve PELD gruplarinda ise CRP seviyeleri
daha dusukti. UBED grubunun kesitsel alani, PEID ve PELD gruplarina gére daha genisti (p<0,01). PELD grubu, en kisa hastanede kalis slresi ve
operasyon slresi ile dne cikti (p<0,01).

Sonug: MD, daha yiksek CPK ve CRP seviyeleriyle iliskili oldugu ve bu durumun ameliyat sonrasi kas hasari ve enflamatvuar yanitin daha fazla
oldugunu gésterdigi saptanmistir.

Anahtar Kelimeler: Cerrahi fibrozis, multifidus kasi, mikrodiskektomi, mikroendoskopik diskektomi, kreatin fosfokinaz
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INTRODUCTION

Chronic low back pain is a major cause of disability
worldwide and remains the leading non-cancerous reason
for opioid prescriptions. Biomechanically, the multifidus
and surrounding paraspinal muscles are vital for stabilizing
the spine, ensuring correct posture, and limiting excessive
vertebral Various spinal disorders, such
as scoliosis, spinal stenosis, and disc herniation, have
been linked to paraspinal muscle fibrosis, atrophy, and
fatty infiltration in clinical practice (1). The development
of surgical fibrosis in the multifidus muscle during
postoperative recovery is a critical factor influencing spinal
stability (2). Microdiscectomy (MD) and microendoscopic
discectomy (MED) are two widely used techniques for
treating lumbar disc herniation, both designed to minimize
tissue trauma (3). As the multifidus muscle plays a vital role
in maintaining spinal balance and controlling movement,
its damage during surgery can lead to significant pain and
functional impairments. Postoperative fibrosis refers to the
formation of scar tissue following spinal surgeries, such as
MD and MED. This fibrosis results from tissue stress induced
by surgical techniques, the body’s inflammatory response,
or surgical trauma (4). Fibrosis in the multifidus muscle
can contribute to chronic pain, impaired muscle function,
and decreased spinal stability (5). Postoperative fibrosis
in the multifidus muscle is a recognized complication,
particularly following lumbar disc surgeries such as MD and
MED. However, there is limited research on the long-term
effects of this fibrosis and its impact on surgical outcomes,
leaving questions about the influence of these procedures
on muscle tissue unanswered. For the treatment of lumbar
disc herniation, interlaminar endoscopic lumbar discectomy
is regarded as a less invasive alternative to microscopic
lumbar discectomy. Nevertheless, studies investigating
radiologic changes in the multifidus muscle following these
procedures remain limited. Enhancing the volume and
function of the multifidus muscle may contribute to better
long-term surgical outcomes (6). This study aims to compare
the long-term effects of MD and MED on the multifidus
muscle, with the goal of refining surgical techniques and
improving patient outcomes.

movement.

METHODS

This study was planned as a retrospective comparative
analysis, involving 70 patients who underwent one of four
surgical methods for lumbar disc herniation. The surgeries
were performed by two experienced spine surgeons,
each with over seven years of expertise in both open and
endoscopic procedures. Eligible patients had disc herniation
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causing nerve root compression, which manifested as leg
symptoms consistent with sciatica and back pain, persisting
for at least six weeks despite conservative treatment. All
patients underwent lumbar spine radiography, magnetic
resonance imaging (MRI), and computed tomography for
diagnosis.

Exclusion criteria included patients with foraminal or
extraforaminal disc herniation, multilayer disc herniation,
spinal stenosis, spondylolisthesis, scoliosis, prior lumbar
surgery, spinal infections, tumors, or hip or knee arthritis.
Demographic data (age, gender), along with laboratory
markers including creatine phosphokinase (CPK) and
C-reactive protein (CRP), were recorded during the first
seven days post-surgery. Pain levels were evaluated on
postoperative days (POD) 1, 3, 5, and 30. Additionally, the
presence of fibrosis in the multifidus muscle was assessed
via MRI (Figure 1). The Oswestry disability index (ODI),
length of hospital stay, and surgery duration were also
documented.

Ethical approval was granted by the istinye University
Human Research Ethics Committee (date: 01.08.2024,
protocol no: 24-154), and all participants provided written
informed consent.

Statistical Analysis

Statistical analyses were performed using SPSS (Version 22.0,
IBM Corp., Armonk, NY), with data distribution normality
assessed using the Shapiro-Wilk test. Descriptive statistics
are presented as mean * standard deviation or median
(range) depending on the data distribution. Intergroup
differences were evaluated using the Kruskal-Wallis test,
and a p-value of less than 0.05 was considered statistically
significant.

Surgical Procedures

Microdiscectomy

The patient was positioned prone, and a 3-cm midline
incision was made. The paravertebral muscles were
dissected using monopolar cautery, and the ligamentum
flavum was excised during partial laminectomy and medial
facetectomy under microscopic observation. The fractured
disc fragment, extruded disc material, intra-annular
fragments, and partial nucleus pulposus were carefully
removed, preserving the endplate.

Percutaneous Endoscopic Lumbar Discectomy

This procedure was performed under local anesthesia with
the patient in the prone position. A skin entry point, 10-13
cm from the midline, was identified. An 18-gauge spinal
needle was inserted under fluoroscopic guidance, and
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Figure 1. Comparison of the cross-sectional area (mm? of high-intensity regions in the paraspinal muscle at the surgical site. Images from
preoperative axial T2-weighted magnetic resonance imaging (MRI) (A) and postoperative MRI (B) are shown

after confirming the location of the nerve root, discography
was performed using a contrast medium and indigo carmine.
A guidewire was introduced, followed by a cannulated
obturator, and a working cannula was inserted into the disc (7).

Percutaneous Endoscopic Interlaminar Discectomy

Under spinal anesthesia, the entry site was positioned at
the lateral interlaminar space of the affected side. A small
skin incision was made, and a dilator was placed into the
interlaminar space. A working channel was inserted, with
the final position confirmed by fluoroscopy. After the
endoscope was introduced, soft tissue was cleared to
expose the ligamentum flavum (8).

Unilateral Biportal Endoscopic Discectomy

Performed under epidural anesthesia, this technique
involved cranial and caudal entry points placed 1 cm above
and below the target lesion. The cranial site served as the
primary endoscopic portal, while the caudal site was used
as the functional portal. After fascia opening and muscle-
splitting dissection, successive dilators were introduced,
followed by insertion of an arthroscope into the endoscopic
portal (9).

RESULTS

A total of 70 patients were included in the study to compare
long-term post-operative surgical fibrosis in the multifidus
muscle between the MD and MED techniques. Seventeen
patients underwent percutaneous endoscopic interlaminar
discectomy (PEID) and MD, while 18 patients underwent
percutaneous endoscopic lumbar discectomy (PELD) and
unilateral biportal endoscopic discectomy (UBED) (Table 1).

The mean age of the patients was 44.09 years in the MD
group, compared to 42.91, 46.01, and 47.44 years in the
PELD, PEID, and UBED groups, respectively. The average
operation times were 56.44+1575 minutes for PELD,
80.84+17.56 minutes for MD, 85.53+17.78 minutes for
PEID, and 96.14+16.96 minutes for UBED. Hospital stays
were 1.45+0.47 days for PELD, 2.87+0.66 days for PEID,
2.97+0.36 days for UBED, and 3.05+1.25 days for MD. Both
operation time and hospital stay were shorter in the PELD
group (p<0.01). In terms of high-intensity lesions (HIL),
the cross-sectional area (CSA) was 97.64+109.83 mm?2 in
the PELD group, 149.20+110.58 mm?2 in the PEID group,
481.16+233.39 mm? in the UBED group, and 629.94+208.67
mm? in the MD group (p<0.01) (Figure 1). The MD group
showed the highest CSA, while the UBED group had a
larger CSA than the PEID and PELD groups. ODI scores
were 28.97+9.42 for MD, 30.47+9.24 for PELD, 28.57+11.66
for PEID, and 31.60+8.12 for UBED. ODI scores improved
significantly by POD-30, with values of 13.95+7.05 for MD,
11.01£3.77 for PELD, 10.37+4.5 for PEID, and 10.33+5.4 for
UBED, although the differences among groups were not
statistically significant (Table 2).

The MD group had higher visual analog scale (VAS) scores
for back pain on both POD-1 and POD-3. Specifically, VAS
scores for leg pain and back pain were lowest in the PELD
group at all time points (p<0.05) (Figure 2). CPK levels
showed a pattern of increase and subsequent decrease. CPK
levels peaked on POD-1 in 61 patients (88%), with the MD
group showing the highest CPK-1 and CPK-3 levels (p<0.05).
Significant differences were observed in CPK values at POD-
5 and POD-7 across all groups (Figure 3). The CPK ratio was
1.67+0.55 in the MD group, compared to 1.21+0.48 in the
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PELD group, 1.26=1.12 in the PEID group, and 1.34£0.55 in
the UBED group (p=0.037). For CRP, significant outcomes
were noted at POD-1, POD-3, POD-5, and POD-7 across
all groups (Figure 4). CRP levels also peaked on POD-1 and
POD-3, with the MD group exhibiting higher CRP-1, CRP-
3, CRP-5, and CRP-57 levels compared to the other groups
(p<0.05).

DISCUSSION

This study compared postoperative long-term surgical
fibrosis in the multifidus muscle following MD and MED.
A total of 70 patients with surgical fibrosis in the multifidus
muscle were included, and levels of CPK and CRP were
assessed both before and after surgery. The study also
examined the length of hospital stays and the duration of
the surgeries. The findings indicated that the MD group
exhibited the highest CPK levels following surgery. MD
surgery minimizes the size of skin incisions and improves
visibility; however, muscle contraction and separation are
still required. Minimally invasive spinal surgery procedures
are becoming increasingly popular. Endoscopic surgeries
provide several benefits, including minimal blood loss,
reduced hospital stays, and faster recovery times (10). On
the other hand, the MD group exhibited the highest CRP
levels. CRP, an acute-phase protein produced by the liver,
increases in response to inflammation, tissue damage,

Table 1. Operative levels

Level MD UBED PELD PEID
L1-L2 - - 1 -
L2-13 - - 1 1
L3-L4 1 2 3 2
L4-L5 10 " " "
L5-S1 6 5 2 3
Total 17 18 18 17

MD: Microdiscectomy, UBED: Unilateral biportal endoscopic discectomy,
PELD: Percutaneous endoscopic lumbar discectomy, PEID: Percutaneous
endoscopic interlaminar discectomy

Table 2. Laboratory and clinical results of all techniques

Med J Bakirkoy 2025;21:55-61

or infection. Post-surgery, CRP levels typically peak
rapidly and normalize within five days. The extent of CRP
elevation depends on the type and duration of the surgical
procedure, with instrumented surgeries leading to higher
peak levels compared to single-level decompression
procedures. In the MD technique, the paraspinal muscle is
detached from the lamina and facet joints using a muscle-
stripping method. Excessive dissection, retraction, and
muscle stripping during surgery may result in segmental
instability, which contributes to severe low back pain (11).

A VAS for back pain

admission POD 1 POD 3 POD 5 POD 30
—@—MD k- PELD — m-PEID - o= UBED

VAS for leg pain

admission POD 1 POD 3 POD 5 POD 30

[ ——MD -a-PELD - mw-PED —e -UBED |

Figure 2. Variations in visual analog scale (VAS) scores among all
groups: (A) for back pain and (B) for leg pain

MD: Microdiscectomy, UBED: Unilateral biportal endoscopic
discectomy, PELD: Percutaneous endoscopic lumbar discectomy,
PEID: Percutaneous endoscopic interlaminar discectomy

MD PELD PEID UBED p-value
Age 44.09 (11.34) 42.91 (6.52) 46.01 (8.92) 47.44 (12.22) p>0.05
Sex (M:F) 6:11 11:7 6:11 8:10 p>0.05
OT, minutes 80.84 (17.56) 56.44 (15.75) 85.53 (17.78) 89.14 (18.98) 0.01
HS, days 9.05 (3.25) 4.15(3.83) 6.47 (2.16) 6.53 (2.36) 0.02
CSA of HIL, mm? 629.97 (208.67) 97.64 (109.83) 149.11 (110.58) 481.16 (233.37) 0.01
ODI, Adm 28.96 (9.43) 30.47 (9.24) 28.57 (11.66) 31.71(8.14) p>0.05
ODI, POD-30 13.95 (7.05) 11.01 (3.77) 10.37 (4.5) 10.33 (5.4) p>0.05

MD: Microdiscectomy, PEID: Percutaneous endoscopic interlaminar discectomy, PELD: Percutaneous endoscopic lumbar discectomy, UBED: Unilateral biportal
endoscopic discectomy, OT: Operation time, CSA: Cross sectional area, HIL: High intensity lesion, ODI: Oswestry disability index, POD: Postoperative days
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Figure 3. Fluctuations in creatine phosphokinase (CPK) levels across all study groups
MD: Microdiscectomy, UBED: Unilateral biportal endoscopic discectomy, PELD: Percutaneous endoscopic lumbar discectomy, PEID: Percutaneous

endoscopic interlaminar discectomy
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Figure 4. Alterations in C-reactive protein (CRP) levels observed in all groups
MD: Microdiscectomy, UBED: Unilateral biportal endoscopic discectomy, PELD: Percutaneous endoscopic lumbar discectomy, PEID: Percutaneous

endoscopic interlaminar discectomy

In contrast, the PEID and PELD groups demonstrated
significantly lower CRP levels. Among the groups, the
PELD group showed the lowest CRP levels in the HIL of
the paraspinal muscle, compared to UBED and MD. Full
endoscopic procedures resulted in shorter hospital stays,
fewer postoperative back pain, and fewer muscle injury.
Similar results were observed for PEID and PELD. The
UBED system, which uses two ports-one for the endoscope
and one for surgical instruments-allows clear vision without
the need for constant saline irrigation or muscle retraction.
Surgical instruments can be used without restriction.
According to our research, surgical invasiveness has
an early effect on postoperative back discomfort and

length of hospital stay (12). Furthermore, it was found
that the UBED group had a larger CSA compared to the
PEID and PELD groups. PEID and PELD employ muscle-
splitting techniques using blunt obturators and successive
dilators to preserve the paraspinal muscle. PEID requires
partial facet joint and lamina removal, along with the
cauterization of surrounding muscles and soft tissues to
reach the epidural area, while PELD allows direct access to
the disc fragment without the need for a barrier. The UBED
technique integrates muscle-splitting and, to a lesser
extent, muscle-stripping techniques (13). The comparison
of postoperative long-term surgical fibrosis in the
multifidus muscle following MD and MED offers significant
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implications for clinical practice. The study’s findings are
crucial for clinical practitioners, particularly spine surgeons,
as they provide valuable insights into how different surgical
techniques impact the multifidus muscle. This knowledge
can help guide decisions on whether to perform a MD or
a MED, based on the potential effects on the multifidus
muscle. These implications extend to surgical practice
patterns, influencing how neurosurgeons and orthopedic
surgeons approach spinal surgery. By understanding the
long-term effects of these procedures on the multifidus
muscle, surgeons may adjust their strategies to optimize
patient outcomes. Such findings could also inform medical
education programs, ensuring that practitioners are aware
of the postoperative consequences of various procedures.
The study also highlights the importance of patient
education and informed decision-making. A thorough
understanding of the long-term consequences of MD and
MED on the multifidus muscle allows patients to make
more informed choices regarding their treatment options.
This patient-centered approach encourages active patient
involvement in decision-making, helping them understand
the potential risks and benefits of each surgical option.

Study Limitations

The study has two main limitations: the small sample size
and the focus on long-term outcomes. Additionally, the
level of CPK-MM in skeletal muscle was not measured, so it
remains unclear whether the HIL observed in the paraspinal
muscles reflect actual muscle damage. Follow-up MRl scans
would be helpful to determine if these lesions are associated
with muscle atrophy. Since the study is based on data from a
specific cohort, the findings may not be applicable to other
healthcare settings or populations. Further research should
involve diverse cohorts to improve the generalizability of
the results. The focus on fibrosis and its long-term effects
on outcomes is also limited, leaving gaps in understanding
how surgical procedures impact muscle tissue. Several
factors may significantly influence these outcomes, but it is
not feasible to address all variables within a single study.

CONCLUSION

The study found that the MD group exhibited the highest
levels of CPK and CRP following surgery. These results
suggest that MD surgery may have a more significant
impact on muscle stress, as reflected by these biomarkers.
In contrast, the PEID and PELD groups displayed lower
CRP levels, indicating less inflammation. Additionally, the
UBED group had a significantly larger CSA compared to the
PEID and PELD groups. The PELD group also had shorter
hospital stays and shorter operating times, suggesting a

60

Med J Bakirkoy 2025;21:55-61

more efficient recovery process. While MD showed more
substantial biomarker responses, PELD demonstrated the
most favorable outcomes in terms of recovery time and
hospital stay. Additional studies are required to validate
these results and investigate the prolonged impacts of
these surgical methods on muscle structure and the overall
healing process.

ETHICS

Ethics Committee Approval: Ethical approval was granted
by the Istinye University Human Research Ethics Committee
(date: 01.08.2024, protocol no: 24-154).

Informed Consent: All participants provided written
informed consent.

FOOTNOTES

Authorship Contributions

Surgical and Medical Practices: B.B., H.K.,, Concept: B.B,,
H.K., Design: B.B., HK., Data Collection or Processing:
B.B., H.K., Analysis or Interpretation: B.B., H.K,, Literature
Search: B.B., H.K., Writing: B.B., H.K.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declare that this study
received no financial support.

REFERENCES

1. Agha O, Mueller-Immergluck A, Liu M, Zhang H, Theologis AA,
Clark A, et al. Intervertebral disc herniation effects on multifidus
muscle composition and resident stem cell populations. JOR
Spine. 2020;3:1091.

2. Zhang B, Liu S, Liu J, Yu B, Guo W, Li VY, et al. Transforaminal
endoscopic discectomy versus conventional microdiscectomy for
lumbar discherniation: a systematic review and meta-analysis. J
Orthop Surg Res. 2018;13:1-9.

3. Kim S, Park GJ, Lee JU, Kim KH, Kim DH. Comparative study of
the outcomes of unilateral biportal endoscopic discectomy and
tubular microdiscectomy based on the visual analogue scale,
Oswestry Disability Index, and Short-form 36. Journal of Minimally
Invasive Spine Surgery and Technique. 2022;7:243-50.

4. Passavanti Z, Leschka S, Wildermuth S, Forster T, Dietrich TJ.
Differentiating epidural fibrosis from disc herniation on contrast-
enhanced and unenhanced MRI in the postoperative lumbar spine.
Skeletal Radiol. 2020;49:1819-27.

5. Zhivotenko AP Koshkareva ZV, Sorokovikov VA. Prevention
of postoperative epidural fibrosis: current status of the issue.
Xupyprus nossorounnka. 2019;16:74-81.

6. Lee C, Lee M, Lim W, Liu Y, Pakdeenit B, Kim J. Comparision
study of multifidus muscle changes between microdiscectomy
and full endoscopic interlaminar discectomy. Bone & Joint.
2021;103:29.

7. Fei-Long W, Cheng-Pei Z, Kai-Long Z, Du M-R, Liu Y, Heng W, et
al. Comparison of different operative approaches for lumbar disc

herniation: a network meta-analysis and systematic review. Pain
Physician. 2021;24:381-92.



Bozyigdit and Kina. Long-Term Surgical Fibrosis in Multifidus After Discectomy

8.

Qu N, Gong L, Yang X, Fu J, Zhang B, Qi Q. Cost and effectiveness
of percutaneous endoscopic interlaminar discectomy versus
microscope-assisted tubular discectomy for L5-S1 lumbar disc
herniation. World Neurosurg. 2023;178:712-9.

Jiang HW, Chen CD, Zhan BS, Wang YL, Tang P, Jiang XS. Unilateral
biportal endoscopic discectomy versus percutaneous endoscopic
lumbar discectomy in the treatment of lumbar disc herniation: a
retrospective study. J Orthop Surg Res. 2022;17:30.

. Gadjrad]j PS, Harhangi BS, Amelink J, van Susante J, Kamper S,

van Tulder M, et al. Percutaneous transforaminal endoscopic
discectomy versus open microdiscectomy for lumbar disc
herniation: a systematic review and meta-analysis. Spine.
2021,;46:538-49.

1.

Ali N. Elevated level of C-reactive protein may be an early marker
to predict risk for severity of COVID-19. J Med Virol. 2020;92:2409-
1.

. MaX, LiW, Gao S, Cao C, Li C, He L, et al. Comparison of unilateral

biportal endoscopic discectomy versus percutaneous endoscopic
lumbar discectomy for the treatment of lumbar disc herniation: a
systematic review and meta-analysis. Medicine. 2022;101:30412.

. Wang L, Li C, Han K, Chen Y, Qi L, Liu X. Comparison of clinical

outcomes and muscle invasiveness between unilateral biportal
endoscopic discectomy and percutaneous endoscopic interlaminar
discectomy for lumbar disc herniation at 15/s1 level. Orthopaedic
Surgery. 2023;15:695-703.

61





