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Minimally Invasive Muscle Sparing Transmuscular
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Conventional Subperiosteal Microdiscectomy 
during the Early Postoperative Period
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Objective : The authors introduce a minimally invasive muscle sparing transmuscular microdiscectomy (MSTM) to treat herniated lumbar disc
disease. Its results are compared with conventional subperiosteal microdiscectomy (CSM) to validate the effectiveness.
Methods : Muscle sparing transmuscular microdiscectomy, which involves muscle dissection approach using the natural fat cleavage plane
between the multifidus to expose the interlaminar space, was performed in 23 patients to treat a single level unilateral lumbar radiculopathy.
The creatine phosphokinase (CPK)-MM serum levels were measured on admission and at 1, 3, and 5 days postoperatively. Postoperative pain
was evaluated using a 10-point visual analogue scale (VAS) and recorded on admission and at 1, 3, and 5 days postoperatively. The results were
compared to those from the conventional subperiosteal microdiscectomy (43 patients).
Results : The CPK-MM levels were significantly lower in the serum of the MSTM group compared to the CSM group on postoperative days
three and five (p = 0.03 and p = 0.02, respectively). The clinical scales for back pain using VAS were significantly lower in the MSTM group than
in the CSM group on postoperative days three (p = 0.04). The mean VAS scores for leg pain in both groups showed no significant differences during
the early postoperative period.
Conclusion : Muscle sparing transmuscular microdiscectomy is a minimally invasive surgical option to treat lumbar radiculopathy due to
herniated disc. The approach affected minimal injury to posterior lumbar supporting structures with alleviated postoperative back pain.  
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INTRODUCTION

Since Caspar reported on the use of the microscope for
lumbar discectomy procedures to treat intervertebral disc
herniation5), microscopic lumbar discectomy became a pop-
ular procedure with high success rate and low surgical mor-
bidity. Caspar used the subperiosteal muscle stripping me-
thod to expose the lamina. However, this subperiosteal
approach required the incision of midline ligamentous struc-
tures and detachment/retraction of tendinous insertions of

the paraspinal muscles from the spinous process. The intrao-
perative injury of the posterior supporting structures of the
lumbar spine could lead to postoperative back pain, spinal
instability, and even the failed back surgery syndrome9,19).

The microendoscopic discectomy (MED) was introduced
by Foley and Smith8); it was the first technique that addressed
the shortcomings of the conventional subperiosteal approach.
Many investigators have reported that MED is associated
with less postoperative pain, a shorter hospital stay, and more
rapid return to work6,15). However, the MED has some limi-
tations related to a small operation field, visualized through a
cylindrical tubular retractor12).

The transmuscular muscle-splitting approach between the
natural cleavage muscle planes has been shown to cause less
damage and retraction of paraspinal muscles compared to the
subperiosteal approach1,2). In the present study, a minimally
invasive functional muscle sparing transmuscular technique
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was introduced for microsurgery of herniated lumbar disc
disease and its usefulness was evaluated for the muscle
sparing approach compared to the conventional subperio-
steal approach, by measuring serum levels of creatine phos-
phokinase (CPK)-MM, and by comparing the visual analo-
gue scale (VAS) scores of postoperative pain during the early
postoperative period.

MATERIALS AND METHODS

After institutional review board approval (code no. KBC
10068), the authors retrospectively reviewed 66 patients who
underwent a first time, single level unilateral lumbar micro-
discectomy at our institution between January 1, 2008 and
December 31, 2008. Surgery was performed when conserva-
tive management had failed after six weeks, or when acute
exacerbation of neurological symptoms was present. The
affected site was identified by thorough neurological exami-
nation and by magnetic resonance imaging. Medications and
conditions that could have interfered with the results such as
statins and muscular disease, which can elevate the serum
CPK-MM, were assessed and excluded. 

The patients had lumbar discectomy by conventional sub-
periosteal microdiscectomy (CSM) using a standard midline
incision 3-4 cm in length as previously described5), or a mus-
cle sparing transmuscular microdiscectomy (MSTM). The
operations were performed by two surgeons using the dif-
ferent surgical technique. The key difference between the
techniques is the management of musculo-ligamentous
structures and the type of retractor used (Taylor vs. Caspar).
During the first two postoperative days, all patients in both
groups received patient-controlled analgesia.

The CPK-MM serum levels were measured on admission
and at 1, 3, and 5 days postoperatively. For the early posto-

perative pain evaluation, the level of pain was self-recorded
by patients using a 10-point visual analogue scale (VAS), in
which zero indicated no pain and 10 indicated the worst
imaginable pain. The scores were recorded on admission and
at 1, 3, and 5 days after the operation by the nurse who was
blinded to the patients’ type of surgery. Back and leg pain
were recorded separately to assess invasiveness to musculo-
ligamentous structures and adequacy of decompression,
respectively.

The results were analyzed using PASW Statistics, version
17.0. The data are presented as the means ± standard devia-
tions. Statistical analysis was performed using the Mann-
Whitney U test. A p value of 0.05 was considered statistically
significant.

Muscle sparing transmuscular microdiscectomy 
technique

Under general anesthesia, the patient was placed in the
prone position on the operating table. The target disc was
identified by C-arm fluoroscopy after a 23G spinal needle
was place at the presumed affected level. A 2 cm-long skin
incision was made 1.0-1.5 cm lateral to the midline. The
subcutaneous layer was undermined over the lumbar fascia
sufficiently to minimize retraction and pressure on the skin
edge. The fascia was incised in a straight fashion using a no.
15 blade along the direction of the deep fascial fibers. This
allowed for a functional repair of the fascia after discectomy,
if needed. The medial lip of the incised fascia was suspended
temporarily with one stitch towards the midline and held
with a mosquito clamp to secure the space for applying the
retractor. Paraspinal muscles were separated between the
multifidus and spinous process using a Penfield dissector and
a periosteal elevator along the natural cleavage plane to
expose the interlaminar space (Fig. 1). During the muscle
splitting, special care was done not to damage surrounding
muscle and musculo-ligamentous attachment to bony struc-
tures. A few segments of tendinous insertion of deep multi-
fidus overlying the interlaminar space were cut occasionally
to obtain a wider operative field. After the interlaminar space
was exposed, the dissector was put in the space and the
affected level was checked with C-arm fluoroscopy. Then the
Caspar retractor was inserted carefully between the muscle
cleavage planes. The outward curved blade of the retractor
prevented muscle intervening during the operation (Fig. 2A).
The widening of the retractor blade was minimized during
surgery to maintain reduced the pressure on the surrounding
muscle and additional retraction with the lateral retractor
blade was not performed (Fig. 2B). Then a microscope was
applied into the operative field and a partial hemilaminectomy
was performed with a high speed drill and a Kerrison punch.
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Fig. 1. Coronal T2-weighted magnetic resonance image showing the natural
fat cleavage plane. The fat plane between the bulk of the multifidus muscle
at L45 interlaminar space is noted (arrows). The plane between the
multifidus and the longissimus is also noted (arrow heads).



A flavectomy and a discectomy were also performed. The
nerve root at the affected level was sufficiently decompressed
with removal the disc material underneath. Unroofing of the
lamina over the root was sufficiently performed. The retrac-
tor was carefully removed after meticulous hemostasis. Mus-
cle was not sutured routinely and the
facia and subcutaneous tissue were
closed with absorbable sutures. The
skin was taped with Steristrips®.

RESULTS

Basic demographic data including
age, gender, body mass index, level and
side of the radiculopathy are presented
in Table 1. No statistically significant
difference was identified for the demo-
graphic data in the groups. 

The surgical time and estimated
blood loss in the MSTM group was
107 ± 39 minutes and 56 ± 11 mL,
respectively. For the CSM group, the
surgical time was 102 ± 31 minutes
and the estimated blood loss was 58 ±
8 mL. The results were not significan-
tly different in the two groups. During
the MSTM, no CSF leakage or other
complications were noted. In addition,
no conversion to a conventional sub-
periosteal microdiscectomy was per-
formed. All patients in the MSTM
group had an uneventful recovery dur-
ing the early postoperative period.

The CPK-MM levels, a represen-
tative serological marker for muscle
injury, were significantly higher in the
serum of the CSM group compared to
the MSTM group on postoperative
days three and five (Table 2). The peak
level was noted one day postoperatively
in the MSTM group, and three days
postoperatively in the CSM group.

The clinical scales for back pain using
VAS were lower in the MSTM group
than in the CSM group over the three
consecutive postoperative periods. Signi-
ficant statistical differences between the
groups were noted on postoperative days
three (Table 3). The mean VAS scores
for leg pain in both groups showed no

significant differences over the postoperative periods (Table 4).

DISCUSSION

The conventional microdiscectomy has been shown to
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Fig. 2. Intraoperative image showing adequate retractor placement. A : The outward curved blade of the
retractor prevented muscle intervening during the operation. B : Operative field is well provided with the
retractor while maintaining reduced pressure on the surrounding muscle. 

BA

Table 3. Preoperative and postoperative VAS scores for back pain in the MSTM and the CSM groups

VAS MSTM CSM p value

PreOD 5.96 ± 1.46 5.91 ± 1.54 0.90

POD1 3.70 ± 1.19 3.88 ± 1.03 0.50

POD3 2.57 ± 1.20 3.16 ± 1.07 0.04

POD5 2.15 ± 1.14 2.70 ± 0.95 0.07

VAS : visual analogue scale, MSTM : muscle sparing transmuscular microdiscectomy, CSM : conventional subperiosteal
microdiscectomy, PreOD : preoperative day, POD : postoperative day

Table 2. Preoperative and postoperative CPK-MM levels in the MSTM and the CSM groups

CPK-MM MSTM CSM p value

PreOD (IU/L) 90.96 ± 45.66 85.57 ± 44.29 0.67

POD1 (IU/L) 181.91 ± 114.63 191.34 ± 123.31 0.77

POD3 (IU/L) 158.09 ± 54.72 233.42 ± 150.26 0.03

POD5 (IU/L) 101.26 ± 43.19 184.00 ± 159.61 0.02

CPK : creatine phosphokinase, MSTM : muscle sparing transmuscular microdiscectomy, CSM : conventional subperiosteal 
microdiscectomy, PreOD : preoperative day, POD : postoperative day

Table 1. Summary of basic demographic data in the MSTM and the CSM groups

Demographics
Operative methods

MSTM (23 patients) CSM (43 patients)

Sex (M/F) 14/9 23/20

Age (yrs) 41.43 ± 2.99 51.63 ± 2.43

Body mass index 24.22 ± 0.62 24.27 ± 0.49

Level of lesion (no.)

L23 1 3

L34 1 7

L45 15 21

L5S1 6 12

Side of lesion (no.)

Left 11 19

Right 12 24

MSTM : muscle sparing transmuscular microdiscectomy, CSM : conventional subperiosteal microdiscectomy



have reduced soft-tissue damage, blood loss and overall
morbidity due to the magnification and illumination provid-
ed by the microscope13). However, this technique requires
wide subperiosteal muscle detachment and retraction using a
Taylor retractor with significant pressure. Prior investigators
have reported that a considerable increase in intramuscular
pressure, during lumbar disc surgery caused by a retractor
and muscular injury, were closely related to the retraction
pressure11,20). Serum CPK levels have been shown to be a
good indicator of postoperative muscle injury3,7,14). Among
the CPK isoenzymes, CPK-MM usually indicates injury or
stress to the skeletal muscle. The serum CPK-MM was used
as a marker of muscular damage in the present study. 

In 1997, Foley and Smith8) introduced an endoscopic ap-
proach as a minimally invasive surgical alternative to treat
herniated lumbar discs. The herniated tissue with this techni-
que is resected endoscopically using a small incision and a
tubular retractor (16 or 18 mm in diameter). This microen-
doscopic discectomy (MED) has been known to cause less
tissue damage than conventional open microdiscectomy
procedures with a marked reduction in postoperative pain
and muscle spasm, allowing the procedure to be performed
in the outpatient setting, and enabling patients to return to
their activities of daily living fast6,15). In addition, the MED
group showed a lower incidence of persistent residual posto-
perative low back pain than the conventional microdiscec-
tomy group one year after the operation16). 

However, the MED procedure requires a tubular retractor
system that provides a small surgical corridor to the target
lesion. Generally, lumbar laminar shows slanting surface to
dock this cylindrical type of retractor properly, so cauterizing
and cutting some portion of the muscles intruding beneath
the retractor is required to provide an adequate surgical field,
which may cause muscle damage. The limited surgical field
and intruding muscle fibers may cause troublesome condi-
tion related to surgical complications or inadequate decom-
pression, especially during the early learning curve period of
the procedure.

The authors presented a minimally invasive muscle-sparing
transmuscular microdiscectomy using the natural fat cleavage
plane between the multifidus muscle to expose the interla-
minar space (Fig. 1). The fat plane between the bulk of the

multifidus muscle attached to two adja-
cent spinous processes provides a natu-
ral avascular plane such as the plane
between the multifidus and the longi-
ssimus used in the original Wiltse ap-
proach21). A small portion of the deep
lumbar multifidus overlying the inter-
laminar area is dissected. Coagulation

is rarely needed because an avascular plane is used for the
approach. Because the natural cleavage plane is used, the
retraction pressure on the surrounding muscle can be mini-
mized and musculo-ligamentous attachment to bony struc-
tures is not violated. Moreover, the Caspar retractor with
curved blade efficiently retracts the muscles and provides a
good surgical corridor without excessive pressure to surro-
unding muscles (Fig. 2). By contrast, the Taylor retractor
used for the CSM requires extensive muscle detachment and
may cause significant retraction pressure during the operation. 

In the present study, perioperative parameters related to
invasiveness and outcome were investigated. The CPK-MM,
a representative serological marker for skeletal muscle injury10),
showed significantly lower levels in the serum of the MSTM
group compared to the CSM group during the early posto-
perative period. These results suggest that the MSTM tech-
nique caused less muscle damage than the conventional tech-
nique. A lower postoperative VAS score with regard to back
pain in the MSTM group also supports this suggestion, even
though all the findings over the early postoperative period
were not statistically significant. The use of patient controlled
analgesia for two days postoperatively may have masked the
possible differences between the two groups. The extensive
musculo-ligamentous detachment and retraction during the
CSM may result in a less favorable outcome than with the
MSTM. Many studies have reported a better and more rapid
recovery with the minimal muscular manipulation during
spinal surgery. The MED has been associated with reduced
paraspinal muscle damage compared to the conventional
subperiosteal approach using a serological marker such as
CPK-MM18), or intraoperative electromyography evalua-
tions17). Brock et al.4) reported that compared to the conven-
tional subperiosteal approach, the transmuscular approach
required reduced amounts of analgesics during the early
postoperative period. There were no significant differences in
the postoperative VAS scores of leg pain between the two
groups in our study. These findings suggest that the MSTM
technique can provide adequate decompression of the root,
when compared to the conventional technique.

Despite the short term results during the early postopera-
tive period, the findings suggest that the MSTM was a useful
procedure for the treatment of lumbar disc disease using
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Table 4. Preoperative and postoperative VAS scores for leg pain in the MSTM and the CSM groups

VAS MSTM CSM p value

PreOD 7.13 ± 1.52 6.91 ± 1.31 0.53

POD1 3.17 ± 1.19 3.07 ± 1.10 0.72

POD3 2.70 ± 1.15 2.77 ± 0.92 0.78

POD5 2.05 ± 1.21 2.20 ± 0.76 0.56

VAS : visual analogue scale, MSTM : muscle sparing transmuscular microdiscectomy, CSM : conventional subperiosteal
microdiscectomy, PreOD : preoperative day, POD : postoperative day



minimally invasive surgical techniques. To confirm these
preliminary results, a prospective randomized controlled
comparative study with CSM should be performed. A longer
follow up of the MSTM is underway.

CONCLUSION

Muscle sparing transmuscular microdiscectomy using the
natural fat cleavage plane between the multifidus is a mini-
mally invasive surgical option for the treatment of herniated
lumbar disc disease; it was associated with minimal injury to
posterior lumbar supporting structures and alleviated posto-
perative back pain. 
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