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Abstract

BACKGROUND: Herniated Nucleus Pulposus (HNP) is the prolapse of the intervertebral disk through a tear in
the annulus fibrosus. This causes nerve root compression with clinical pain manifestation and affects the quality of
sleep.

AIM: The aim of this study was find out the comparison in the quality of sleep between before (pre) and after
(post) surgery cervical HNP patients.

METHODS: This study was a retrospective cohort study. Ninety patients were asked to complete the Pittsburgh
Sleep Quality Index (PSQI) questionnaire. All data which has been computed were analysed with the McNemar
test.

RESULT: The outcome reveals that from 90 patient’s cervical HNP, 81 (90%) were 40 years old age group and
66 (73.3%) of them were women. The result showed that 66 (73.3%) patients have a bad sleep quality before
surgery. Surgery has increased the quality of sleep after surgery 66 (73.3%) patients had good sleep quality.
There was a significant difference in the quality of sleep pre and post operation (p = 0.001).

CONCLUSION: There was a significant difference in the quality of sleep between pre and post operation cervical
HNP patient utilising anterior discectomy methods.

Introduction

Herniated Nucleus Pulposus (HNP) is the
prolapse of the intervertebral disk through a tear in the
annulus  fibrosus which causes nerve root
compression [1-3]. Prevalence of HNP is 1-2% of
world population, and generally, HNP can occur at all
vertebrae level from cervical until lumbar spine, eighty
percent of HNP is lumbar HNP, and 20% is cervical
HNP [4-6]. Sixty percent of age group with cervical
HNP are 90-40 years old, and its prevalence is more
often in males than females [7].

The most common cause of a cervical
herniated nucleus pulposus is gradual degeneration of
the disc, attenuation (weakening) of the posterior
annulus fibrosis, and subsequent protrusion of the
nucleus pulposus into the spinal canal causing
compression of the nerve root [8, 9]. The disc injury

occurs suddenly because of an accident or trauma,
another cause of cervical herniated nucleus pulposus
is low vitamin D level [10, 11]. Higher prevalence of
vitamin D level found in Indonesian women which
most of them also had polymorphism of vitamin D
receptor gene, Tagl and Bsml [12, 13].

Vitamin D  deficiency associated to
polymorphism of vitamin D receptor gene that the t
allele of vitamin D receptor Taql is associated with a
high risk of degenerative disc disease and disc bulge
developing, especially in individuals younger than 40
years [14, 15]. Most of the women had polymorphism
of vitamin D receptor gene, Taql and Bsml, related to
vitamin D deficiency in urban and rural areas [15, 16].
Besides vitamin D deficiency, obesity also the cause
of recurrent hernia nucleus pulposus. The previous
study reported that obesity was a strong and
independent predictor of recurrent HNP after lumbar
microdiscectomy. Surgeons should incorporate weight
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loss counselling into their preoperative discussions
with patients [17].

Cervical HNP clinical manifestation is a
radiated pain from the neck to the upper extremities
(arm). Pain can be worse in several positions such as
neck extension, ipsilateral rotation and lateral flexion.
The feel of pain in the neck can make the quality of
sleep worsen [17, 18]. Cervical HNP treated with
conservative and surgery therapy, and in the early
stage, conservative therapy can be done to decrease
symptoms, but in the concluding stage, surgery
therapy has to be carried out [19]. Surgery will be
performed if the conservative therapy fails or if the
patients have myelopathy signs and symptoms.
Myelopathy signs and symptoms are
paresthesia/paresis and urinated-defecated-sexual
disorders [17,20].

The gold standard for diagnosed Cervical
HNP is with Magnetic Resonance Imaging (MRI),
especially T2 sequence [21]. It showed the position of
the spinal cord, whether there is a compression of the
surrounding tissue, bone and cartilage to the spinal
cord or not [21, 22]. The gold standard in the majority
of the studies confirming the presence of a herniated
disc was cross-sectional imaging and or surgery. The
gold standard in the diagnosis is surgery; however,
when assessing the validity of subjective complaints
or physical examination findings, use of cross-
sectional imaging as a gold standard may be
considered an acceptable substitute. The validity of
surgery as a gold standard can be questioned,
however, as findings at surgery can be subjective [21-
23].

The treatment for a cervical herniated disc
almost always begins with a trial of conservative
treatment, which is frequently effective [24]. Surgical
intervention is considered when a patient with a
cervical herniated nucleus pulposus continues to have
pain, weakness, and or numbness and has failed
conservative modalities [24, 25]. The goal of surgery
is to remove the compression from the spinal cord and
or spinal nerves to improve a patient’s pain and level
of function [22]. The preferred surgical treatment is an
anterior cervical discectomy and fusion.

Every disease with pain symptoms, mental
disorders (anxiety or depression) can also cause
sleep disorders [26]. During recovery, the patient
needs some more sleep and energy but can be
disturbed with uncomfortable symptoms like pain [26,
27]. The difficulty or lack of sleep during a patient’s
post-operation will inhibit the healing process [27].
The time of sleep is a time for cell regeneration, if the
post-operative patients cannot sleep, the cell can not
regenerate completely [26-29]. There were many
patients with cervical HNP rejected to do the operation
because of misunderstanding about this problem [30].

Based on this problem, the researchers were
interested in comparing the quality of sleep during the

pre-operation and post-operation cervical HNP patient
utilising the anterior discectomy methods. The aimed
of this study also for better understand about risk
factor of HNP and pain for better management.

Methods

The study method is an observational study
with retrospective analyses at the Adenin Adenan
Hospital, Medan City, North Sumatera Province,
Indonesia. The inclusion criteria are post-operative,
where the cervical HNP patient utilising anterior
discectomy methods and the data were collected in
August 2014 until December 2016. The exclusion
criteria were, the patients with another disease which
cause disability and organ failure, and also
unreachable patients or not willing patients to be
subject. Data were directly from the subjects who
were interviewed with the quality of sleep
guestionnaire, Pittsburgh Sleep Quality Index (PSQI)
[31]. The result of this study was based on the
guestionnaire scores, if the score is greater than five
the result is bad, but if the score is lower than or equal
to 5 the result is good.

Surgical technique

The author used anterior discectomy before
total disc replacement (TDR) placement in patients
with a herniated disc. The herniated disc material was
removed anteriorly in conjunction with preparing the
disc space for TDR placement in this study. Using this
technique of performing an anterior-based complete
discectomy, it may remove the herniated disc
fragment and successfully decompress the canal
contents without having to reenter the canal through a
previously operated area while minimising the revision
decompression risks, eliminating the offending
herniation. A similar technique has been described for
anterior lumbar interbody fusion. A combination of
curette and punch Kerrison rongeur can be used to
take down the posterior longitudinal ligament and
allow direct visualisation and nerve hook access into
the epidural space [32-34].

Sample Measurement and Examination

The Pittsburgh Sleep Quality Index (PSQI)
was the instrument used to evaluate the quality of
sleep in adults. The PSQI questionnaire consists of
nine self-questions and five questions of sleep
partner. The PSQI scoring 7 component quality of
sleep, the range of scores was 0 (not difficult) until 3
(very difficult). Summarize total component score
(range 0-21), if total score outcomes < 5, the result is
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good and if total score outcomes > 5, the quality of
sleep result is bad [31].

The data were collected by the researchers
through direct interview utilising the PSQI
guestionnaire. Every patient was asked ten questions
each, and their answers were used to measure the
quality of sleep during pre-operative and post-
operative utilising the anterior discectomy method.
Each patient obtained two qualities of sleep data, pre-
and post-operative data.

Body mass index (BMI) included height (to the
nearest 0.5 cm), weight (to the nearest 0.1 kg) and
calculated as kg/m®. Categorized BMI was based on
Asia Pacific, < 18.5 classified as underweight, 18.5-
22.9 classified as normoweight, 23-24.9 classified as
overweight/at risk, 25-29.9 classified as obese |, and
>30 classified as obese Il [35].

Statistic Analytic

Power calculation and estimation of sample
size were based on the primary outcome measure of
the trial. Data are presented as mean and one
standard deviation (SD) or as number and frequency
(%). In the tabulation of data, McNemar statistic test
was used to determine the difference between the
quality of sleep during pre-operative and post-
operative cervical HNP utilising anterior discectomy
methods. The variable was nominal and ordinal
variable with the category scale. Categorical data will
be presented by the percentage. Level of significance
was set at 5%, if the p-value < 0.05 then it means that
any meaningful proportion has to differentiate
between two group data. This study used SPSS
(version 11.5; SPSS Inc, Chicago, IL) for data
analysis.

Research Appropriateness

This study has passed the tests from Health
Research Ethical Committee Medical Faculty of North
Sumatera University, Medan City, North Sumatera
with the number 98/TGL/KEPK FK USU-RSUP
HAM/2016. Before participation, the subjects had to fill
the approval sheet after they have gotten the
explanation about the principal study, such as the aim,
the examination, the advantages and the
disadvantages of the study.

Results

Descriptive data are presented in Table 1,
one hundred and two patients with cervical HNP has
performed surgery utilising the anterior discectomy
methods from 2014 to 2016, twelve patients could not

fulfil the inclusion criteria in this study, leaving ninety
patients who formed the basis for this study as
subjects. Mean of outpatient clinics each year were
30-40 patients, for three years data had been
collected.

Table 1: Clinical data and outcome measures (n=90)

Variables f (frequencies) Percentage (%)

Gender

Male 24 26.7
Female 66 733
Age (years) 53.97+11.04
Age group
<40 years old 9 10
> 40 years old 81 90

Body mass index (kg/m?) 25.843.9

BMI classification

. Underweight - -

. Normal 4 4.4
. Overweight 79 87.8
.

.

Obese | 7 7.8
Obese Il - -

Main symptom

. Axial pain only 36 40

. Axial pain < 39 43.3
Radicular pain

. Axial pain = 15 16.7

Radicular pain

Preoperative MRI findings

. Protrusion 39 43.3
. Extrusion 48 53.3
. Stenosis 3 3.4

Data for age are expressed as mean+SD

In Table 1, the result of this study showed that
two times higher prevalence of HNP found in female
than male in this study. Almost of the study subjects
were older than 40 years and higher percentage body
mass index which the highest was overweight.

Table 2: Pre-post operative quality of sleep outcome

Parameters Frequencies (f) Percentage (%)

Quality of sleep (pre-operative)
. Good 24 26.7
. Bad 66 73.3

Quality of sleep (post-operative)
. Good 75 85
. Bad 15 15

Table 2 and Table 3 summarise the pre-
operative quality of sleep outcome, 66 (73.3%)
subjects have a bad quality of sleep, and 24 (26.7%)
subjects have a good quality of sleep post-operative.
Post-operative showed that higher percentage of good
quality of sleep than bad quality of sleep with
significant value (p < 0.005)

Table 3: Quality of sleep cross-tabulation with McNemar test

Post Operative Quality of Sleep TOTAL

Good (> 50) Bad (< 50)
Pre Operative Good (> 50) 21 3 24
Quality of Sleep Bad (<50) 54 12 66
TOTAL 75 15 90

McNemar Test 0,001

All these subjects showed compression, using
Magnetic Resonance Imaging (MRI) T2 sequence of
HNP patients showed compression of the spinal
canal, for cervical it would compress the spinal cord.
Nucleus pulposus of the disc would come out through
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the wall of the disc, filled the spinal canal and
compress the spinal cord (Fig. 1).

1
v

Figure 1: Magnetic Resonance Imaging T2 sequence of cervical
spine, showed compression of spinal cord at C 5-6 level

Discussion

The study demonstrated that there is a
different quality of sleep between before and after
cervical HNP surgery utilising anterior discectomy
methods, quality of sleep is important to be given
careful consideration, as it affects the postoperative
recovery substantially.  Post-operative  anterior
discectomy methods offered the significantly better
quality of sleep than pre-operative, which led to a
significantly shorter stay in the hospital [36]. However,
this effect was almost exclusively attributed to a
significantly ~ lower  consumption  of  opioids
postoperatively and sleeping pills [37-39]. As shown in

this study, quality of sleep post-operative is a feature
that influences the recovery.

Anterior cervical discectomy and fusion is a
simple surgery procedure with low risk and short
duration [40,41]. This procedure which was used in
this study, good effect of intraoperative vertebral
reduction and well-recovered function after the
operation. After skin incision in a linear fashion at
large line, platysma was open with sharp and blunt
dissection. Retracted the neck muscle such as
sternocleidomastoid, omohyoid, sternohyoid muscle
and retracted trachea and thyroid to lateral and find
the cervical spine bone. Recognised the level of the
spine with needle marker and C-arm then starts
discectomy (Fig. 2). Finished the discectomy and
made fusion, using an autologous bone graft or
titanium cage or polyetheretherketone (PEEK) [36].
This study used autologous bone graft taken from the
hip of the patient.

In this study, women had a higher prevalence
of HNP than men, probably due to vitamin D
deficiency that will affect calcium serum in the
circulation [12, 13]. Low vitamin D and calcium serum
were the caused of osteoporosis, a metabolic bone
disorder characterised by low bone mass and

microarchitectural deterioration, with a subsequent
increase in bone fragility and susceptibility to fracture
[42]. The risk factor of vitamin D deficiency was a
lifestyle, such as avoiding sunlight exposure and
polymorphism of vitamin D receptor (VDR) gene was
the cause of vitamin D deficiency [13, 15].

Figure 2: Radiological X-Ray view by C-Arm with needle marker

Vitamin D deficiency-insufficiency was found
in healthy women with Taql and Bsml single
nucleotide polymorphisms in the VDR gene [15, 16].
Vitamin D deficiency and insufficiency are associated
with increased risk of osteoporosis, poorer muscle
function, low bone mass, and microarchitectural
deterioration, with a subsequent increase in bone
fragility and susceptibility to fracture [42]. The
previous study showed that the Tagl polymorphism of
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vitamin D receptor gene is associated with the
development of degenerative disc disease in the
lumbar spine with an odds ratio (OR) of 2.61 [14].

Aging had to correlate to HNP occurrence, in
this study shows the result that the age group of the
HNP patients was more than forty years older than the
youngest or equal. It was appropriated with the other
study results that more often HNP patients were
between the age groups of 40 and 50 years old [43,
44]. This is because, the ageing process of the
intervertebral disc, starts with the disc inflexibility, the
lack of elasticity of the nucleus pulposus and disc
degeneration [45]. Also, because of the repeated
trauma on the intervertebral disc and tear of the
annulus fibrosus [45-47].

The relative body weight gains the first day
after surgery was an independent risk factor for bad
quality of sleep in the present study [48]. But, in this
study we did not asses the body weight gain, only
body weight pre-operative. The relative body weight
gain may be an effect of the increased release of
stress hormones and inflammatory processes and
thus may represent an increased stress response
[49].

Degenerative disk disease can be particularly
seen in overweight patients with greater BMI [49, 50].
Studies have demonstrated a probable correlation
between obesity and lumbar spine related disorders,
most likely secondary to increasing biomechanical
stress in the lower thoracic and lumbar spine. Open
spinal surgery in obese patients is associated with
longer operative times, larger blood loss, and
increased perioperative morbidity [51, 52].

Most studies have shown that postoperative
pain perception can be affected by sleep disturbance
producing a hyperalgesic state [37-39]. However, from
this study particularly in the pre-operative period
where the pain was the predominant cause of sleep
disturbance, it is a pain which leads to sleep
disturbance and that while a hyperalgesic state may
be exacerbated by poor sleep, it is an initial pain that
starts this process and consuming sleeping pills.

Previous studies showed that there were
several factors contribute to disturbed sleep
postoperatively [37-39, 53]. Use of opioids has been
shown to change sleep architecture substantially in
healthy subjects [38, 53]. The injury caused by
surgery provokes a complex stress response involving
the release of stress hormones, humoral mediators of
the endocrine and metabolic system, and activation of
the immune system [38, 39, 53].

Based on the results from this study, a
conclusion can be drawn that there was a significantly
different quality of sleep between the pre- and post-
operation using anterior discectomy methods; that
was due to the symptom of cervical HNP before
surgery. The quality of sleep before surgery is bad
and after surgery significantly changed for the better.

Pain is the most common symptom of cervical HNP
and one of the prevalence causes of sleep disorders
in adults. Surgery is the definitive therapy for cervical
HNP because it will decrease the symptoms and
provide a better quality of sleep than before. This was
appropriated with this study result that those patients
who performed surgery will have better feelings of
pain, functional pleasure and healing process than
non-surgery therapy.

There are some methodological concerns in
this study; the study was not powered to detect
differences in other secondary outcome measures
such as time operation, time of anaesthesia, and
using sleeping pills. Also, this was not a randomised
controlled trial. Therefore this study is seen as
exploratory and hypothesis generating.

Recommendations were the doctors should
do a follow-up with patients before and after surgery
and patient with bad quality of sleep needs support
from family and people around because cervical HNP
can affect many aspects of life. There is a need for
health workers and the society to be educated about
cervical HNP to enhance early diagnosis.
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