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ABSTRACT

Aim: This study aimed to compare percutaneous full endoscopic lumbar discectomy and microdiscectomy in
terms of preservation of paraspinal muscle mass.

Materials and Methods: This retrospective observational analysis was conducted at Farooq Neurospine
Institute. The patient records were analyzed from 2020 to 2022, with a 1-year follow-up period. Adults aged 18-
65 years diagnosed with lumbar disc herniation based on clinical and radiological findings and treated with
either PEED or MD were included. Preoperative and postoperative CT and/or MRI scans were evaluated to
measure the cross-sectional area (CSA) of paraspinal and iliopsoas muscles at affected and adjacent levels.

Results: Of the 480 patients analyzed, 247 underwent PFED, and 233 received MD. The PFED group
outperformed the MD group in terms of improvements in muscle cross-sectional area at the one-year follow-
up. In PFED, the right and left psoas muscles grew by 94.21 + 45.0 and 59.28 + 50.0 mm? but in MD, they
decreased by 24.28 + 50.0 and 41.51 + 55.0 mm? (p = 0.020 and 0.151). PFED showed better muscle preservation,
with paraspinal muscles increasing by 133.84 + 70.0 and 126.97 + 68.0 mm? compared to losses of 144.88 +
75.0 and 112.74 + 72.0 mm?in MD (p < 0.001).

Conclusion: Radiological findings confirmed the superior muscle-preserving capacity of PFED compared to MD.
Enhanced multifidus muscle strength and smaller reoperation incisions further demonstrated its minimally
invasive benefits, contributing to reduced postoperative pain, faster recovery, and improved cosmetic outcomes.
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INTRODUCTION

In recent times, spine surgeons have become
extremely concerned about approach-related
iatrogenic paraspinal muscle injury. Endoscopic
spine surgery (ESS) is thought to be the least
invasive kind of spine surgery, aiming to reduce
the paraspinal muscles' iatrogenic damage. The
traditional  posterior open discectomy s
considered the gold standard approach for
treating lumbar disc herniations. But it is linked to
severe paraspinal muscular atrophy,’ surgical-
induced spinal instability, and persistent lumbar
pain during long-term monitoring.>* In recent
times, spine surgeons have become extremely
concerned about approach-related iatrogenic
paraspinal muscle injury because of the chronic
low back pain and spinal instability that are
associated with it°> Several theories, including
those involving heat damage, paraspinal muscular
denervation, and extended retraction times linked
to ischemia and reduced capillary perfusion, have
been put forth to explain muscle injuries.®’

Nowadays, endoscopic spine surgery (ESS) has
been identified as one of the most minimally
invasive approaches for spinal procedures,
designed to minimize iatrogenic trauma to the
paraspinal musculature.® Benefits of endoscopic
spine surgery (ESS) include limited soft tissue
retraction and damage, reduced intraoperative
bleeding, decreased postoperative discomfort,
and faster functional recovery through early
mobilization.? Literature has evaluated the injury to
the paraspinal muscles following open or
minimally  invasive  spine  surgery  using
biochemistry (creatinine phosphokinase level),'
radiological evaluations (magnetic resonance
imaging [MRI] and computed tomography [CT]), or
electrophysiological tests (EMG)."

Numerous studies have evaluated the muscle
atrophy that follows lumbar surgery and found a
correlation between it and the coagulation of the
posterior spinal nerve branches,' vascular
coagulation, and prolonged retractor-induced
compression of the muscles, conditions that tend
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to occur more frequently during extensive surgical
interventions.”™

This study aimed to evaluate the damage to
the paraspinal muscles after percutaneous full
endoscopic lumbar discectomy and
microdiscectomy surgery by assessing post-
operative changes on MRI in the muscle mass.

MATERIAL AND METHODS

Study Design/Duration and Setting

This retrospective observational analysis was
carried out at the Farooq Neurospine Institute. The
patient records were analyzed from 2020 to 2022,
with a 1-year follow-up period for each participant.
Ethical approval was granted from the institutional
review board (Ref No: 357/DME/AMC/2023),
informed consent was secured from all the
participants, and the confidentiality of patient
information was strictly maintained throughout
the study.

Inclusion Criteria

The current study's inclusion criteria were adult
participants aged 18 to 65 years with a validated
diagnosis of lumbar disc herniation, determined
through clinical evaluations and radiographic
evidence. Patients going through microdiscectomy
(MD) or percutaneous endoscopic lumbar
discectomy (PELD) were selected. Preoperative,
intraoperative, and postoperative data, along with
follow-up information, were collected after
obtaining informed consent from the participants.

Exclusion Criteria

Individuals with pre-existing spinal anomalies,
neurological impairment not associated with
lumbar disc herniation, or a previous history of
lumbar disc surgery were not included. People
with uncontrolled diabetes and heart disease, who
could make surgery more dangerous, were also
not included.
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Radiological Evaluation

Computed tomography (CT), along with magnetic
resonance imaging (MRI), was used to evaluate the
pre- and post-operative imaging. Measurements
of the cross-sectional area (CSA) of the iliopsoas
and paraspinals on both sides at mid-discal level
were made at several levels, concentrating on the
affected as well as nearby non-affected levels.

Outcome Measures

The shift in paraspinal and iliopsoas muscle CSA
following surgery served as the main outcome
measure. Strength of multifidi at different levels
was evaluated by the experienced physiotherapist,
blinded to the surgical procedure. Other
parameters, including duration of surgery,
postoperative complications, and hospital stay,
were evaluated as secondary outcomes. Along
with that, the reoperation incision size for both
procedures was also documented.

Statistical Analysis

SPSS version 26 was used for analyzing the data.
Descriptive statistics such as mean and standard
deviation were employed for continuous and
numerical variables. while the percentages and
frequencies were used to analyze the categorical
data. For intergroup associations, chi-square test
(for categorical variables), parametric test
(independent sample t test ), and the non-
parametric test, such as the Mann-Whitney U test
(for continuous variables), were conducted. A p-
value less than 0.05 was considered statistically
significant.

RESULTS

Demographics and Patient
Characteristics

480 patients had lumbar discectomies; 247 were
operated on for percutaneous full endoscopic
lumbar discectomy (PFED), and 233 had

http//www.pakjns.org

microdiscectomies (MD). In the PFED group, there
were 130 males and 117 females, whereas the MD
group included 120 males and 113 females. The
mean age of patients in the MD group was 41.8 +
4.2 years, while in the PFED group it was 42.5 years.
A variety of occupations were noted, with
148(60%) of patients living sedentary lifestyles,
62(25%) working in physical labor, and 15%
working in offices among the PFED group.
Whereas in the MD group, 128(55%) had a
sedentary lifestyle, 79(34%) were manual laborers,
and 26(11%) were office workers; however, the
between-group difference was statistically non-
significant among all demographic variables.

Table 1: Demographic Characteristics of Study Participants.
Characteristic PFED Group MD Group p-value
Totgl Number of 247 533 i
Patients

Gender Distribution

(Male/Female) 130/117 120/113 0.741
Mean Age (Years) 425 4.2 418 +3.7 0.186
Occupation (%):

Sedentary 148(60%) 128(55%) 0.696
Manual Labor 62 (25%) 79(34%) ’
Office work 37(15%) 26(11%)

Radiological Outcomes of Muscle Mass
between PFED and MD

The changes in muscle cross-sectional area for the
psoas and paraspinal muscles on both sides from
the pre-operative period to the 1-year post-
operative follow-up are compared across the
groups in Table 2. Each participant's change score
was determined by comparing their pre-operative
and post-operative measurements. The MD and
PFED groups’ mean change and standard
deviation are presented.

The independent sample t-test was used to
examine differences in change scores across
groups. When compared to the MD group, the
PFED group showed considerably larger increases
in paraspinal muscle cross-sectional area on both
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the left and right sides (p < Table 2: Between-Group Comparison of Change in Muscle Cross-Sectional Area
0.001). The right psoas muscle from Pre-Operative to 1-Year Post-Operative Follow-up (Independent Simple T Test).
also showed a significant Muscl Sid MD Change PFED Change t- P
between-group difference, usce e (Mean + SD) (Mean + SD) value  value
with the PFED group showing | peoa Right ~ -2428+519  +9421 +453 207 0038
more improvement (p - L(.aft -41.51 £ 58.7 +59.28 + 48.6 1.20 0.23
0038 Paraspinal Right -144.88 + 76.4 +133.84 + 69.2 3.30 0.001
038). P left  -11274+729  +12697£63.5 309 0002
Strength of Multifidi Table 3: Multifidi Muscle Strength Comparison (MMT Score).
Comparlson between Lumbar PFED Group MD Group P Mann-Whitney
PFED and MD Level (Mean MMT Score) (Mean MMT Score) value U Test
L3-L4 4.8 39 0.012 10450
Evaluated through L4-L5 52 42 0.004 9820
MMT L5-S1 45 3.8 0.025 10830
An analysis of multifidus
muscle strength at various
lumbar spi.ne |eve|5_ revealed that PFED Table 4: Incision Size after Reoperation Comparison. |
was associated with stronger results Reoperation ) o) > value —
than MD. The muscle strength was Incision Size (cm) Group  Group Whitney U test
measured through Manual Muscle Mean Size 8mm 3cm <0.001 8400
testing. There is a statistically

significant difference between the mean muscle
strength scores (p<0.05) at each assessed level
that favors PFED, as evident in Table 3.

Amount of Incision Required After
Reoperation: Comparison Between
PFED and MD

A more minimally invasive and tissue-preserving
strategy is suggested by the examination of
incision size following reoperation, which shows a
substantial reduction in incision size in the PFED
group compared to MD. The mean Reoperation
Incision Size reported for the PFED group was
8mm, as compared to the MD group (3cm)
(Table 4).

DISCUSSION

Our study's primary objective was to determine
whether percutaneous full endoscopic lumbar
discectomy (PFED) or microdiscectomy (MD) is
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superior in terms of radiologically evident muscle
sparring. Our results showed the different benefits
of PFED as compared to MD, such as the
preservation of paraspinal muscle mass, the
strength of multifidi muscles, and a reduction in
the size of the incision.

Analysis of the present study exposed that the
PFED and MD groups showed different variations
in the change in muscle cross-sectional area from
pre-operative to a year post-operative follow-up.
The right psoas muscle strengthened significantly
in the PFED group (+94.21) and declined in the MD
group (-24.28), with a substantial difference of
p=0.038 across the groups. The left-sided psoas
muscle weakened in the MD group (-41.51) and
improved in the PFED group (+59.28); however, the
result was not statistically significant (p = 0.23),
indicating specific side variability. The substantial
effects were detected in the paraspinal muscles,
with PFED causing considerable increases on the
right (+133.84) and left (+126.97) sides, whereas
the MD group showed major decreases. The
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differences were significant (p = 0.001). These data
show that during one year, PFED is more successful
at preserving or increasing psoas and paraspinal
muscle mass, with paraspinal musculature gaining
the most. Clinically, greater spinal support,
decreased pain after surgery, and more rapid
physical recovery may result from better stability
of these muscles, indicating the significance of
muscle-sparing surgical methods for long-term
results.

A cohort analysis confirms our findings that
PFED improves muscle mass °. Percutaneous full
endoscopic lumbar discectomy (PFED) is thought
to be a more muscle-saving procedure than
standard microdiscectomy (MD). To preserve the
surrounding tissues, PFED makes small incisions
and uses minimally invasive techniques.'®
Furthermore, a muscle-sparing approach is
frequently used in PFED to protect muscle integrity
and reduce muscle atrophy after surgery."”
Patients who receive PFED experience less
postoperative discomfort and an immediate
recovery.”® Furthermore, by decreasing tissue
disturbance, PFED maintains spinal stability and
enhances maintenance of paraspinal muscle
function.™

Furthermore, a recent examination of
multifidus strength of muscles via Manual Muscle
Testing (MMT) revealed frequently and statistically
significantly greater strength measurements in the
PEED cohort at all evaluated lumbar levels [L3-L4
(4.8 vs.3.9, p=0.012), L4-L5 (5.2 vs.4.2, p=0.004),
and L5-S1 (4.5 vs. 3.8, p=0.025)]. This is consistent
with the results of Kim DY, who also reported
better results in terms of muscle strength after
PFED as opposed to MD.?° Furthermore, as
indicated by a previous comparative study, the
biomechanical benefits of this technique in
maintaining spine stability and function are
supported by the observed increase in multifidus
muscle strength with PFED.?" These results were
consistent with one of the previous findings which
reported that patients who underwent the open
surgical method experienced an average decrease
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of 54% in paraspinal muscle CSA (SD = 10.6%;
range, -24.5% to +7.7%), whereas those treated
with minimally invasive endoscopic discectomy
(MEDS) showed an average increase of 9.9% (SD =
14.4%; range, -9.8% to +33.1%) (P = 0.02).%*?* This
is because the multifidi muscles are the primary
stabilizers for the spine that maintain
biomechanical stability, and due to various
reasons, they can be credited with describing the
upgrading of the strength of muscles following
PFED. PFED's minimally invasive nature allows for
accurate targeting of the injured disc while
minimizing disruption to surrounding muscles,
particularly the multifidus muscle.?*

After the evaluation of the amount of incision
needed following reoperation between
microdiscectomy (MD) and percutaneous full
endoscopic lumbar discectomy (PFED), our
research showed that the PFED group had a
significantly smaller incision than the MD group.
The present study showed that a smaller incision
size was required in the PDED group as compared
to patients undergoing MD. The mean operation
incision size for PEED was 8mm (0.8cm), compared
to 3cm for MD (p<0.001), accentuating that the
minimally invasive benefits of PEED spread
predominantly to any consequent technique.
These findings are in accordance with the earlier
studies investigating the same outcome.?>?
Decreased tissue stress and smaller incision size
are reported in several studies supporting our
findings further.?”??° The decreased incision size
is linked to greater clinical importance, including
decreased discomfort following surgery, quicker
healing, and decreased risk of complications,
including tissue damage and infections.
Additionally, cosmetic results and patient
satisfaction are some other benefits associated
with decreased incision size.*

The retrospective design of our study, along
with a smaller sample size, which may cause
potential  selection  bias, reducing the
generalizability of findings, is one of the limitations
of the study.
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CONCLUSION

Radiological findings confirmed the superior.
muscle-preserving capacity of PFED compared to
MD. Enhanced multifidus muscle strength and
smaller reoperation incisions further demonstrated
its minimally invasive benefits, contributing to less
surgical pain, faster recovery, and better cosmetic
results.

RECOMMENDATIONS

Studies incorporating a prospective study design
along with a larger sample size and extended
follow-up durations are needed to confirm the
hypothesis. Furthermore, research that includes
other outcome measures such as pain, functional
improvement, and patient subjective satisfaction
following PFED and MD would help us better
understand the subject.

Disclosure Statement

The investigators of the current study stated that
no financial assistance or other supplementary
support was obtained for the research and article
production.
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