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Abstract

Objective: To present our experience in managing calcified lumbar disc herniation (cLDH) using

a surgical decompression procedure.

Methods: Patients who had low back pain radiating to the leg, were preoperatively diagnosed

with cLDH by computed tomography and/or magnetic resonance imaging, and were treated with

a surgical decompression procedure were studied. Those without cLDH or who were treated

with a method other than decompression were excluded. The treatment outcome was analyzed

using the visual analog scale (VAS) score, Oswestry Disability Index, and modified Macnab

criteria.

Results: Thirty-seven patients aged 60.5� 9.6 years were evaluated. The VAS scores were

significantly decreased 1 day after surgery and remained low at the 3-month and 1-year

follow-ups. The Oswestry Disability Index was also significantly lower at the 3-month and

1-year follow-ups. Ninety-four percent of patients rated the results as “excellent” or “good”

according to the modified Macnab criteria at the 3-month follow-up. The patients developed few

postoperative complications and no recurrence during 1 year of follow-up.

Conclusion: Our data suggest that the decompression approach is effective for management of

cLDH at least in the short term (1 year) with respect to reducing pain and improving patient

satisfaction with few complications.
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Introduction

Lumbar disc herniation (LDH), the most
common type of intervertebral disc hernia-
tion, primarily affects people aged 30 to 50
years and more often develops in men than
women.1,2 Natural degeneration of the
intervertebral disc occurs with aging,
which is associated with LDH.3–6

Herniated discs can result in local inflam-
mation and mechanically deform surround-
ing nerve roots, causing radiculopathy,
which requires treatment with either surgi-
cal or nonsurgical approaches.7–11

The surgical indications for LDH are
well defined. If the patient has imaging-
confirmed LDH that is refractory to initial
conservative management such as medica-
tions and physical therapy and/or symp-
toms of radiculopathy are severe and
persistent, surgical removal of the herniated
disc material can achieve great relief of pain
and a high degree of patient satisfaction
with minimal risks.8–12 Various surgical
techniques have been used for the treatment
of LDH to date, including macrodiscec-
tomy, microdiscectomy, and percutaneous
endoscopic lumbar discectomy
(PELD).13–19 Microdiscectomy involves
the introduction of an operating micro-
scope during surgery for better visualization
of the operative field, which entails a
smaller incision and makes the procedure
less traumatic.20 Compared with macrodis-
cectomy, microdiscectomy requires a
shorter operation time and causes less
bleeding, leading to a shorter hospital
stay, less postoperative pain, and faster

recovery.13 Percutaneous endoscopic proce-
dures have been increasingly gaining popu-
larity, and many studies have shown high
success rates with PELD.17–19 However,
PELD has a steep learning curve, and its
superiority over other methods remains
unresolved because of the lack of random-
ized controlled trials with large sam-
ples.21–23 Therefore, microdiscectomy is
still the standard treatment method for
LDH.23,24

Calcified LDH (cLDH) is poorly
described.25 It can manifest as low back
pain radiating down the leg, severely limit-
ing normal activity and impairing quality of
life. The pathology of cLDH is not yet
clear. Infection, microtrauma, impaired
blood flow, and metabolic diseases are
thought to contribute to calcification of
intervertebral discs.25 Research has sug-
gested that calcification may complicate
surgical treatment of herniated discs.26

Resection of calcified herniated lumbar
discs in adults has been rarely documented
to date. Two groups have described the use
of PELD for the removal of calcified herni-
ated lumbar discs in middle-aged patients:
Kim et al.25 employed either the interlami-
nar or the transforaminal approach and
Dabo et al.27 performed only interlaminar
discectomy. Calcification causes the disc to
harden, and resection of the calcified disc is
challenging. A high incidence of postopera-
tive complications (e.g., dysesthesia) associ-
ated with nerve root injury during surgery
has been reported.27 The objective of this
study was to examine the effect of a surgical
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decompression procedure for the treatment

of cLDH. This procedure involves the

resection of all structures surrounding the

nerve root except the calcified disc.

Methods

Patients and data collection

A retrospective study was conducted to

investigate the effect of a surgical decom-

pression procedure for the treatment of

cLDH. The electronic medical records of

all patients who underwent surgical treat-

ment of cLDH in our department from

November 2014 to November 2017 were

retrospectively reviewed. All patients pre-

sented with low back pain radiating to

one or both legs. Despite conservative treat-

ments such as acupuncture, physiotherapy,

and medication (e.g., nonsteroidal anti-

inflammatory drugs, mecobalamin) for at

least 6 months, the pain was persistent or

recurrent and affected daily activities. A

preoperative diagnosis of cLDH was con-

firmed by computed tomography and/or

magnetic resonance imaging. Patients with-

out cLDH or who were treated with a

method other than surgical decompression

were excluded from this study. All opera-

tions were completed by surgeons with

more than 5 years of experience.

Demographic information, clinical data,

and follow-up results were retrieved and

analyzed.
This study was approved by the Medical

Research Review Committee of Binzhou

Medical University Hospital, Binzhou,

Shandong Province, China (No. 2019-010-

01, approved on 8 March 2019), in accor-

dance with the Code of Ethics of the World

Medical Association (Declaration of

Helsinki). Because this was a retrospective

study, the Committee waived the require-

ment for obtaining informed consent from

patients.

Surgical procedure

We performed an open microsurgical

foraminal decompression procedure with-

out resection of the herniated discs by

focusing on removing other structures that

contribute to nerve compression. The pro-

cedure was performed as follows. The

patient was placed in the prone position

and given general anesthesia, and the affect-

ed segment was located by fluoroscopy. A

vertical incision extending from approxi-

mately 1.0 cm superior to the spinous pro-

cess of the affected upper lumbar vertebra

to the spinous process of the lower vertebra

was made. After incision of the aponeuro-

sis, the multifidus was retracted to the lat-

eral side to expose the spinous process,

lamina, ligamentum flavum, and medial

border of the superior facet. The ligamen-

tum flavum was then dissected and excised.

Next, hemi-laminectomy of both the inferi-

or edge of the superior lamina and the supe-

rior edge of the inferior lamina was

performed, and the partial medial border

of the superior facet was resected. After

the surrounding structures were removed,

the nerve root and dural sac were separated

and released from the adherent tissue with a

hook. Finally, the aponeurosis, subcutane-

ous fascia, and skin were closed with

absorbable sutures. The same procedure

was performed for the other side if affected,

and corsets were applied. The patient was

discharged on postoperative day 2.

Outcome assessment

Leg pain before and after the operation was

assessed by a visual analog scale (VAS) with

a score ranging from 0 to 10.28 Functional

disability before and after the operation

was measured by the Simplified Chinese

Version of the Oswestry Disability Index

(ODI), version 2.1a.29 Surgical outcomes

were also evaluated following the modified

Macnab criteria as previously described.30
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Follow-up

Patients were followed up at 3 months and
1 year after surgery. The VAS score and
ODI were obtained at both follow-ups,
while outcome evaluation according to the
Macnab criteria was only performed at the
3-month follow-up.

Statistical analysis

Statistical analysis was performed using
SPSS version 13.0 software (SPSS Inc.,
Chicago, IL, USA). Data normality was
tested using the Shapiro–Wilk test.
Parametric data are expressed as mean�
standard deviation, while nonparametric
data are presented as median (interquartile
range). The VAS score and ODI before and
after surgery were analyzed by the paired
Student’s t test. A P value of <0.05 was
considered statistically significant.

Results

Forty-one patients were treated with the
surgical decompression procedure and 4
were lost to follow-up. Therefore, 37
patients (21 men, 16 women; mean age,
60.5� 9.6 years) were included in this
study. The patients’ demographics, clinical
characteristics, and operative parameters
are shown in Table 1. All patients had
cLDH as confirmed by preoperative com-
puted tomography and/or magnetic reso-
nance imaging. The herniated disc caused
left leg pain in 10 patients, right leg pain
in 12 patients, and bilateral leg pain in 15
patients. A single disc was affected in 10
patients, 2 discs were affected in 24 patients,
and 3 discs were affected in 3 patients. The
median operating time was 40 minutes/disc,
and the median blood loss during surgery
was 60 mL/disc. One patient developed sig-
nificant pain on postoperative day 2, possi-
bly due to nerve injury during aggressive
release of the nerve root. Anti-
inflammatory and neurotropic medications

were administered to this patient, and the

pain was subdued 1 week later and had dis-

appeared by the 3-month follow-up.
We determined the VAS scores for leg

pain before the surgery and 1 day after

the surgery. The VAS scores for leg pain

were also measured at the 3-month and

1-year follow-ups. As shown in Table 2,

the mean VAS score was 6.9� 0.9 before

the operation and significantly decreased

to 3.2� 1.0 on postoperative day 2

(P< 0.01), indicating that the patients’ leg

pain was substantially relieved by the pro-

cedure. At the 3-month and 1-year follow-

ups, the mean VAS scores were 2.1� 0.7

and 1.6� 0.7, respectively (Table 2).
The ODI data are shown in Table 3. The

mean ODI was significantly lower at the

3-month follow-up (10.8%� 5.3%) than

Table 1. Patient demographics, clinical character-
istics, and operative parameters.

Sex, male/female 21/16

Age, years 60.5� 9.6

Affected discs

One disc 10

Two discs 24

Three discs 3

Leg pain

Left 10

Right 12

Bilateral 15

Operation time, minutes/disc 40 (35)

Blood loss, mL/disc 60 (78)

Data are presented as number of patients, mean� stan-

dard deviation, or median (interquartile range).

Table 2. Visual analog scale score for leg pain
before and after surgery.

Before surgery 6.9� 0.9

Second day after surgery 3.2� 1.0*

3-month follow-up 2.1� 0.7*

1-year follow up 1.6� 0.7*

Data are presented as mean� standard deviation.

*P< 0.01 compared with before surgery.
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before surgery (48.9%� 6.9%) (P< 0.05).

At the 1-year follow-up, the mean ODI

was 6.9%� 3.4%.
Surgical outcomes evaluated according

to the modified Macnab criteria showed

that at 3 months after surgery, 43.6% of

the patients reported the results as

“excellent,” 50.4% as “good,” 6.0% as

“fair,” and 0.0% as “poor.”

Discussion

While the herniated disc compresses the

nerve root anteriorly, other surrounding

structures contribute to nerve compression

from other directions. In view of this, we

applied a surgical decompression approach

to treat cLDH. This method does not

involve resection of the calcified disc,

which can be very challenging. Instead, we

removed the ligamentum flavum and partial

medial border of the superior facet and per-

formed hemi-laminectomy of both the infe-

rior edge of the superior lamina and the

superior edge of the inferior lamina to

relieve the pressure on the nerve root. We

found that 1) this approach could be com-

pleted in less than 1 hour per affected disc,

2) the leg pain subsided substantially 1 day

after surgery as shown by the markedly

lower VAS scores, 3) the disability status

was remarkably improved after surgery as

reflected by the decreased ODI, 4) the sur-

gical outcomes assessed by the modified

Macnab criteria indicated that 94% of

patients rated the results as excellent or

good, and 5) the patients had developed

few complications and no recurrence by
the 1-year follow-up.

Kim et al.25 reported the treatment of
cLDH by PELD in 31 patients; they used
the interlaminar approach in 15 patients
and the transforaminal approach in 16.
They found that sensory change occurred
in 6.5% of patients, transient mild motor
weakness in 3.2%, and recurrence of herni-
ation in 3.2% during the average follow-up
period of 26.5 months.25 These data dem-
onstrated a higher complication rate than
that in our series. Notably, however, the
average follow-up time was approximately
2.2 years in the study by Kim et al.,25 which
is longer than the 1-year follow-up in our
study. Dabo et al.27 treated 30 patients with
cLDH using PELD and found that inter-
laminar discectomy was effective in signifi-
cantly alleviating the symptoms of
radiculopathy. However, more than half
of the patients (16/30) had developed
lower extremity dysesthesia by 3 months
after surgery. Additionally, the average
duration of hospitalization was 6 days,27

compared with 2 days in our series. The
high rate of motor weakness and dysesthe-
sia observed by both Kim et al.25 and Dabo
et al.27 was probably due to nerve injury
that occurred while releasing the adherent
nerve root caused by calcification. We also
encountered difficulty in the release of the
adherent nerve in one patient, and aggres-
sive separation resulted in significant pain
after surgery. Therefore, forceful release of
an adherent nerve root should be avoided if
freedom of the nerve root is found to be
satisfactory during the decompression
surgery.

Lee and Lee31 explored the PELD learn-
ing curve for a senior surgeon who had per-
formed more than 200 microdiscectomy
operations without previous exposure to
PELD. For training in PELD, the surgeon
observed 15 PELD procedures, practiced
epidural block via the transforaminal
route for 3 months, and participated in

Table 3. Oswestry Disability Index before surgery
and during follow-up.

Before surgery 48.9%� 6.9%

3-month follow-up 10.8%� 5.3%*

1-year follow-up 6.9%� 3.4%†

Data are presented as mean� standard deviation.

*P< 0.05 and †P< 0.01 compared with before surgery.
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two PELD workshops using a silicon model
in one and a cadaver in the other. The sur-
geon then began treating patients with
PELD. The results showed that only after
completion of at least 17 PELD procedures
did the surgeon become familiar with the
procedure and significantly shorten the
operation time. Additionally, among
the first 51 cases, PELD failed in four
patients who had to then undergo open dis-
cectomy.31 In another study, Kafadar
et al.32 investigated the PELD learning
curve and showed a high failure rate
(33.3%, 14/42) among the first 42 PELD
procedures. Taken together, these data sug-
gest that PELD carries a steep learning
curve. In contrast, our procedure is simple
and easy. Additionally, we performed hemi-
laminectomy and did not resect the disc,
which avoids possible postoperative
lumbar instability that can occur after
discectomy.13

Older adults with LDH generally have
more postoperative complications, slower
recovery, and worse quality of life after dis-
cectomy than young adults.33 We demon-
strated that the decompression approach
without removal of the disc resulted in few
complications and dramatically decreased
the ODI after surgery, indicating improve-
ment in the patients’ quality of life. This
foraminal decompression method might be
suitable for older adults with cLDH.

This study had several limitations. First,
it was a retrospective study. Second, only 37
patients were included in the study, and the
small sample size might limit the generaliz-
ability of the results. Third, the follow-up
time was short. Finally, this was a single-
center experience.

In conclusion, our results suggest that
the surgical decompression approach is
effective in the management of cLDH at
least in the short term (1 year) for reducing
pain and improving patient satisfaction
with few complications. However, the
long-term effects need to be examined.
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