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Abstract
Background: Symptomatic cervical intervertebral disc herniation (IDH) presenting as neck pain accompanied by
arm pain is a common affliction whose prevalence continues to rise, and is a frequent reason for integrative
inpatient care using complementary and alternative medicine (CAM) in Korea. However, studies on its long term
effects are scarce.
Methods: A total 165 patients with cervical IDH admitted between January 2011 and September 2014 to a hospital
that provides conventional and Korean medicine integrative treatment with CAM as the main modality were observed
in a prospective observational study. Patients underwent CAM treatment administered by Korean medicine doctors
(KMDs) in accordance with a predetermined protocol for the length of hospital stay, and additional conventional
treatment by medical doctors (MDs) as referred by KMDs. Short term outcomes were assessed at discharge and long
term follow-ups were conducted through phone interviews after discharge. Numeric rating scale (NRS) of neck and
radiating arm pain, neck disability index (NDI), 5-point patient global impression of change (PGIC), and factors
influencing long term satisfaction rates in PGIC were assessed.
Results: Of 165 patients who received inpatient treatment 20.8 ± 11.2 days, 117 completed the long term followup up at 625.36 ± 196.7 days post-admission. Difference in NRS between admission and discharge in the long
term follow-up group (n = 117) was 2.71 (95 % CI, 2.33, 3.09) for neck pain, 2.33 (95 % CI, 1.9, 2.77) for arm pain,
and that of NDI 14.6 (95 % CI, 11.89, 17.32), and corresponding scores in the non-long term follow-up group
(n = 48) were 2.83 (95 % CI, 2.22, 3.45) for neck pain, 2.48 (95 % CI, 1.84, 3.12) for arm pain, and that of NDI was
14.86 (95 % CI, 10.41, 19.3). Difference in long term NRS of neck pain and arm pain from baseline was 3.15
(95 % CI, 2.67, 3.64), and 2.64 (95 % CI, 1.99, 3.29), respectively. PGIC was reported to be “satisfactory” or higher
in 79.5 % of patients at long term follow-up.
Conclusions: Though the observational nature of this study limits us from drawing a more decisive conclusion,
these results suggest that integrative treatment focused on CAM in cervical IDH inpatients may achieve favorable
results in pain and functional improvement.
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Background
Neck pain is a common compliant whose point prevalence is estimated at 10–18 %, with lifetime prevalence
reaching 30–50 %. Prevalence of neck pain in populations aged 40 or older is approximately 20 % [1, 2].
Neck pain is also related with restricted neck movement [3], and frequently accompanied by headache,
dizziness, visual impairment, tinnitus, and autonomic
nervous system dysfunction [4, 5]. Frequent concurrent
symptoms include upper extremity pain and neurological
disorders [6], and neck pain symptoms also persist in
many cases leading to work loss due to discomfort [7].
Neck-related disability is generally more serious in patients with radiating pain than pain limited to the neck
area [8, 9], and the main characteristic of cervical intervertebral disc herniation (IDH) is arm pain in the region innervated at the herniated disc level and/or compressed
nerve root [10, 11].
The range of available treatments for cervical IDH is
vast, spanning conservative treatments to various surgical modalities. Conservative treatments include NSAIDs,
oral steroids, steroid injections, patient education, rest,
Thomas collars, and physical therapy [12–14]. Surgical
treatment may be considered when conservative treatment fails. Neuropathy from spinal cord compression is
an absolute indication for surgery. Other indications include nerve root compression signs and related motor and
sensory loss. Relative indications may involve decreased
quality of life due to prolonged chronic pain [15]. While
surgical treatment may benefit some patients suffering severe neurological symptoms, most studies on neuropathic
pain of the spine state that the long term effects are not
significant [16–20]. Although studies on the effect of
conservative treatment in cervical IDH patients have
occasionally been reported, whether it is effective is yet
a matter of controversy, and there is a paucity of studies on the effect of complementary and alternative
medicine (CAM) treatment.
According to Benefits by Frequency of Disease data
from the 2013 Korean National Health Insurance Statistical Yearbook [21], 5585 patients received treatment for
cervical disc disorders for 99,582 days in outpatient care,
of which 100,205 days were covered by the National
Health Insurance, and medical treatment expenses eligible
for reimbursement surmounted to 5,370,217 Korean
Won, with 4,004,731 Korean Won reimbursed. Cervical
disc disorders was the 12th most frequent reason for

admission to Korean medicine hospitals, showing that it is
not uncommon to receive inpatient care for cervical IDH.
Such CAM treatments as acupuncture, pharmacopuncture, herbal medicine, and manual therapy are
well-sought in Korea to the aim of securing a less invasive, non-surgical method of treatment. Jaseng Hospital
of Korean medicine, a Korean medicine hospital accredited by the Korean Ministry of Health and Welfare to
specialize in spine disorders, treats over 900,000 spinal
disease outpatient cases per year. This hospital manages
patients with an integrative system utilizing conventional and Korean medicine, where conventional doctors and Korean medicine doctors (KMDs) cooperate
for optimal treatment results. Conventional doctors participate in diagnosis using imaging technology such as
X-rays and MRIs, and in treatment by caring for a small
percentage of patients potentially in need of more intensive care. KMDs supervise and manage the main treatment of all patients, and decide whether the patient
requires additional diagnosis and treatment from a conventional doctor. Cervical IDH patients suffering neck
pain or radiating pain unable to receive outpatient treatment are thus provided with concentrated non-surgical
integrative treatment during admission.
Despite the widespread use of inpatient treatment for
cervical IDH encompassing a number of treatment modalities, studies on its treatment effect in patients admitted
for cervical IDH are scarce. An integrative inpatient treatment approach with focus on CAM may not be widely
available to patients, and the objective of this study is to
introduce and assess the feasibility and long term effect of
this integrative treatment model in inpatients with cervical
IDH using a practical study design.

Methods
Study design

This study is a prospective observational study. We observed patients with a main complaint of neck pain or radiating arm pain diagnosed as cervical IDH and admitted
from January 2011 to September 2014 at Jaseng Hospital
of Korean medicine in Korea which provides integrated
conventional and Korean medicine services with CAM
as the main modality. The authors conducted a long
term follow-up by phone interview during March 2015.
Outcome measures covered 5 parts: numeric rating
scale (NRS), neck disability index (NDI), patient global
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impression of change (PGIC), ever-surgery after discharge, and current treatment.
This study is a report on part of a registry collecting
prospective data on integrated treatment for musculoskeletal disorder patients (ClinicalTrials.gov Identifier:
NCT02257723). The study protocol was approved by the
Institutional Review Boards of Jaseng Hospital of Korean
medicine. All participants gave written informed consent
prior to participation.

KMD referral. Only non-surgical treatments were allowed
during admission.

Participants

Patients meeting the following criteria were included.
1) Admission for treatment of neck pain or radiating
arm pain
2) Cervical IDH confirmed on MRI
3) Diagnosis by KMD that main cause of chief complaint
(neck pain or radiating pain) is cervical IDH
Patients meeting the following criteria were excluded.
1) Main complaint other than neck pain or radiating
pain
2) Concomitant musculoskeletal complaint (e.g. low
back pain, knee pain)
3) Cause of neck pain unrelated to cervical IDH (e.g.
spinal tumor, pregnancy, rheumatoid arthritis).
4) Refusal to participate in the study or nonagreement
to collection and disclosure of personal information
for study purposes
KMDs assessed the cause of current neck pain or arm
pain symptoms with reference to neurological test results
(sensory loss, motor weakness, and tendon reflex) and
MRI readings by radiology specialists. Patients who met
the proposed inclusion criteria were visited at the inpatient ward on the first day of admission for assessment
by a KMD, and followed up using a similar interview and
survey process upon discharge. If a patient was admitted
multiple times during the study period, only the first admission record was appraised and included.
Interventions

Though the treatment protocol was comprised with most
frequented treatments for cervical IDH patients, any and
all treatment methods not included in the treatment
protocol were allowed and available to all physicians and
patients and use of these treatments (type and frequency)
were recorded in electronic medical records pragmatically.
Conventional treatments such as pain medications and
epidural injections (using local anesthetics such as lidocaine, steroids, and anti-adhesion adjuvants) were administered by a conventional rehabilitation specialist through

Complementary and alternative medicine treatment
protocol

Herbal medicine was taken 3 times/day in pill (2 g) and
water-based decoction form (120 ml) (Ostericum koreanum, Eucommia ulmoides, Acanthopanax sessiliflorus,
Achyranthes bidentata, Psoralea corylifolia, Saposhnikovia
divaricata, Cibotium barometz, Lycium chinense, Boschniakia rossica, Cuscuta chinensis, Glycine max, and Atractylodes japonica). These herbs were carefully selected
from herbs frequently prescribed for IDH treatment in
Traditional Chinese Medicine and Korean Medicine [22]
and the prescription was further developed through
clinical practice [23]. The main ingredients of the
herbal medicine used in this study (Acanthopanax sessiliflorus Seem, Achyranthes japonica Nakai, Saposhnikovia divaricata Schischk, Cibotium barometz J. Smith,
Glycine max Merrill, and Eucommia ulmoides Oliver)
have been studied in vivo and in vitro as GCSB-5 for
their anti-inflammatory [24], and nerve [25] and joint
protective effects [26], and clinically for non-inferiority
in safety and efficacy compared to Celecoxib in treatment of osteoarthritis [27].
Acupuncture was administered 1–2 sessions/day at
cervical Ah-shi points and acupuncture points pertaining to neck pain. Ah-shi point acupuncture refers to
acupuncture needling of painful or pathological sites.
Ah-shi points do not exactly match tender points or
Buding, Tianying points, but generally correspond to
points that induce relaxation or pain upon palpation [28].
The pharmacopuncture solution was prepared with
ingredients similar to the orally administered herbal
medicine (Ostericum koreanum, Eucommia ulmoides,
Acanthopanax sessiliflorus, Achyranthes bidentata,
Psoralea corylifolia, Saposhnikovia divaricata, Cibotium
barometz, Lycium chinense, Boschniakia rossica, Cuscuta chinensis, Glycine max, and Atractylodes japonica)
by decocting and freeze drying, then mixing the prepared powder with normal saline and adjusting for
acidity and pH. Pharmacopuncture was administered 1
session/day at cervical Hyeopcheok (Huatuo Jiaji, EX
B2) and Ah-shi points up to 1 cc using disposable injection needles (CPL, 1 cc, 26G x 1.5 syringe, Shinchang
medical co. Korea).
Bee-venom pharmacopuncture was applied if the skin
reaction test to bee-venom was negative. Diluted beevenom solution (mixed with normal saline at a ratio of
1000:1) was injected at 4–5 cervical Hyeopcheok (Huatuo
Jiaji, EX B2) and Ah-shi points at the physician’s discretion. Each point was injected with about 0.2 cc up to a
total 0.5–1 cc using disposable injection needles (CPL,
1 cc, 26G x 1.5 syringe, Shinchang medical co. Korea)

Baek et al. BMC Complementary and Alternative Medicine (2016) 16:52

Page 4 of 13

Chuna spinal manipulation [29, 30], which is a Korean
manipulation method that combines conventional manipulation techniques with high-velocity, low amplitude thrusts
to joints slightly beyond the passive range of motion, and
manual force within the passive range, was conducted 3–5
sessions/week.

finding requiring follow-up as assessed by KMDs and conventional doctors, relevant markers were rechecked. A
total 46 patients were judged to require follow-up at admission by KMDs and conventional doctors and were
followed up accordingly during hospital stay, of which 9
patients showed abnormal findings in liver function at admission. Liver function was tracked in these nine patients.
Presence of liver injury was also measured to assess possibility of drug-induced liver injury from herbal or conventional medicine intake using a definition of (a) ALT or DB
increase of 2× or over the upper limit of normal (ULN) or
(b) combined AST, ALP, and TB increase, provided one of
them is above 2 × ULN.

Outcome measures

All outcomes were assessed by KMDs who had received
prior training and education. Demographic and health
behavior characteristics (sex, age, occupation, smoking,
alcohol consumption, and underlying disease) were collected on the first day of admission using short surveys
on current pain levels and neurological exams. Followups were conducted at 2 weeks post-admission or upon
discharge and after discharge.
NRS [31] uses an 11-point scale to evaluate current
neck pain and radiating pain where no pain is indicated
by ‘0’, and the worst pain imaginable by ‘10’. NRS was
assessed at admission, discharge, and long term followup. Due to lack of references on minimum clinically important difference (MCID) of neck pain or radiating pain
for NRS, MCID for visual analogue scale (VAS) was used
for further evaluation of NRS.
The NDI [32] is a 10-item survey that assesses the degree of disability from 0 to 5 in fulfilling daily activities.
The total is divided by 50, then multiplied by 100. NDI
was assessed at admission and discharge.
PGIC [33] was used to assess patient satisfaction rate
of current state after admission. Satisfaction was rated
with a 5-point scale ranging from very satisfactory, satisfactory, slightly satisfactory, dissatisfactory, and very dissatisfactory at discharge and long term follow-up.
Participants underwent physical and neurological examination at admission and discharge for objective motor
and sensory evaluation of the cervical region. Range of
motion (ROM) for neck flexion and extension, distraction,
compression, Valsalva, Spurling, Adson’s, and swallowing
tests, and upper extremity motor strength and sensory
tests and deep tendon reflex tests were performed.
Safety assessments

All potential adverse events regarding treatment, ranging from skin and local reactions to systemic reactions,
and including change or aggravation in pain patterns were
carefully observed, recorded and reported during admission. Adverse events associated with bee-venom therapy
are known to range from skin reactions to severe immunological responses, and therefore adverse reactions
including systemic immunological reactions requiring
additional treatment (e.g. antihistaminic agents) were
closely monitored. . Blood cell count, liver and renal function tests, and inflammatory activity tests were conducted
in all patients at admission, and if there was an abnormal

Statistical methods

All analyses were conducted using statistical package SAS
version 9.3 (SAS Institute, Cary, NC, USA), and p < 0.05
was regarded to be statistically significant. Continuous
data is presented as mean and standard deviation, and categorical data as frequency and percent (%). The mean
difference in NRS of neck pain, NRS of radiating pain, and
NDI between admission (baseline), discharge and long
term follow-up was analyzed for significance with 95 %
confidence intervals (CIs). Satisfaction rate assessed
with a 5-point Likert scale at long term follow-up was
recategorized into binary values of satisfactory (very
satisfactory, or satisfactory) and dissatisfactory (slightly
satisfactory, dissatisfactory, and very dissatisfactory).
Multivariable logistic regression analysis was conducted
to calculate odds ratios (ORs) and 95 % CIs, and estimate the influence of predictive factors on satisfaction
rate. Baseline factors that met p < 0.10 in univariate
analysis were included in the final model with age and
sex, and factors were selected using stepwise method
(p < 0.05).

Results
During the study period 784 patients with neck disorders
were admitted, and of these, 234 patients were diagnosed
with cervical IDH with no other major musculoskeletal
complaints. Of the 234 cervical IDH patients, 175 patients
had no missing values in NRS and NDI at admission and
at 2 weeks post-admission or at discharge (short term
follow-up). Ten patients were re-admissions and after inclusion of initial admission data if initial admission was
during the study period, 165 patients remained. Long term
follow-up assessments were conducted in 117 patients. In
the non-long term follow-up group (n = 48), 23 patients
did not answer the phone, 10 refused to participate in the
long term follow-up, and 15 had since changed number or
had incoming calls barred (Fig. 1). Baseline characteristics by long term follow-up group and non-long term
follow-up group are listed in Table 1. Though there
were no other marked differences between the 2 groups,
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Fig. 1 Flow diagram of the study

29 patients in the long term follow-up group had been
recommended surgery (24.8 %), while only 1 patient in the
non-long term follow-up group (0.02 %) had been
recommended.
Average length of hospital stay was 20.8 ± 11.2 days.
The majority of participants received inpatient treatment
focused on Korean medicine and CAM. Herbal medicine
was taken in accordance with the treatment protocol in
decoction form by 81.8 % of patients and in pill form in
86.1 %, and the other patients were prescribed other
herbal medicines at the KMD’s discretion. In use of
conventional treatments not specified in the CAM treatment protocol, 18.2 % patients took analgesic medications or intramuscular injections an average 2.7 ± 2.3
times, and 4.8 % patients were administered 1.6 ± 0.5
epidural injections during hospital stay (Table 2). We did
not implement restrictions in pharmacological treatment for
study purposes, and allowed conventional medicine physicians full freedom to assess and prescribe conventional
medicine as the physician deemed necessary for the
patient. NSAIDs, antidepressants, and muscle relaxants were the main medicines used, and opioids were
administered in the short-term in only 2 patients.

NRS of neck pain, NRS of radiating pain, and NDI all
decreased significantly at discharge and at long term
follow-up compared to baseline (admission) (Table 3).
The major site of pain of neck and radiating arm pain
showed a decrease larger than MCID (NRS decrease of
2.5 or larger in neck pain or radiating pain), and NDI
scores also improved over the MCID score of 7.5 [34, 35].
Difference in NRS at discharge in the long term follow-up
group (n = 117) was 2.71 (95 % CI, 2.33, 3.09) for neck
pain, 2.33 (95 % CI, 1.9, 2.77) for arm pain, and that of
NDI, 14.6 (95 % CI, 11.89, 17.32). Difference in NRS at
long term follow-up for neck pain and arm pain from
baseline was 3.15 (95 % CI, 2.67, 3.64) and 2.64 (95 % CI,
1.99, 3.29), respectively. Difference in NRS at discharge in
the non-long term follow-up group (n = 48) was 2.83
(95 % CI, 2.22, 3.45) for neck pain, 2.48 for arm pain
(95 % CI, 1.84, 3.12), and that of NDI was 14.86 (95 % CI,
10.41, 19.3). The between-group difference in effect between admission and discharge in the long term followup and non-long term follow-up patients was not significant (NRS of neck pain : p-value = 0.741; NRS of radiating arm pain: p-value = 0.646; Neck disability index:
p-value = 0.775).
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Table 1 Baseline demographic characteristics
Variables

Long term follow-up group (n = 117)

Non-long term follow-up group (n = 48)

n (%)

n (%)

Age (years)
Gender, male

mean (sd)
45.4 ± 11.4

54 (46.2)

mean (sd)
41.5 ± 10.4

25 (52.1)

Smoking status
Non-smoker

62 (53.5)

24 (50.0)

Current smoker

33 (28.5)

14 (29.2)

Past smoker

21 (18.1)

10 (20.8)

No

14 (12.1)

3 (6.3)

Yes

102 (87.9)

45 (93.8)

No

52 (44.8)

21 (43.8)

Yes

64 (55.2)

Drinking

Regular physical activity

Body mass index

27 (56.3)
22.8 ± 3

22.8 ± 3.1

Previous neck pain episode
No

93 (79.5)

40 (83.3)

Yes

24 (20.5)

8 (16.7)

65 (55.6)

27 (56.3)

24 (20.7)

8 (16.7)

Comorbid illnessa, yes
Radiating arm pain
None
Unilateral

67 (57.8)

29 (60.4)

Bilateral

25 (21.6)

11 (22.9)

Sensory loss

32 (42.7)

17 (58.6)

ROM restrictionb
No

58 (49.6)

27 (56.3)

Yes

59 (50.4)

21 (43.8)

No

31 (26.5)

19 (39.6)

Yes

86 (73.5)

29 (60.4)

Positive physical exam resultc

Previous treatment for current episode
Epidural injectionsd

19 (16.4)

6 (12.5)

Analgesic medications

56 (48.3)

21 (43.8)

CAM

25 (21.6)

13 (27.1)

Surgery

1 (0.9)

2 (4.2)

Duration of current episode (days)
Less than 1 month

210.1 ± 404.9

302.4 ± 557.6

34 (29.6)

11 (22.9)

Between 1 and 6 months

54 (47.0)

22 (45.8)

Over 6 months

27 (23.5)

15 (31.3)

e

Recommendation for surgery at other institution
No

88 (75.2)

-

Yes

29 (24.8)

1 (100)
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Table 1 Baseline demographic characteristics (Continued)
NRS, neck pain (0–10)

5.9 ± 2.3

5.8 ± 2.4

NRS, radiating arm pain (0–10)

4.8 ± 3.1

5.4 ± 2.7

Neck disability index (0–100)

40.6 ± 15.9

40.2 ± 15.2

ROM Range of motion; CAM Complementary and alternative medicine; NRS Numeric rating scale
a
Any self-reported gastritis, tuberculosis, poliomyelitis, cardiovascular disease, uterine myoma, or hepatitis B carrier
b
Regarded no ROM restriction if (a) cervical flexion > 30o at admission, (b) cervical extension > 30o at admission, (c) left cervical rotation angle = right cervical
rotation angle at admission, and (d) left cervical side-bending angle = right cervical side-bending angle at admission were all satisfied. Regarded ROM restriction if
any of the above-mentioned conditions were not met
c
Regarded positive physical exam result if any exam of (a) compression test, (b) distraction test, (c) Valsalva test, (d) Spurling test was positive at admission.
Regarded negative physical exam result if all exams were negative. If any exam was uncheckable due to pain or functional disability, it was considered to be a
positive test result
d
Local anesthetics such as lidocaine, steroids, and anti-adhesion adjuvants were used
e
Ever-recommendation for surgery at other conventional institution before current admission

The average period from admission to long term followup was 625.36 ± 196.7 days. All 165 patients answered the
PGIC at discharge, and of these patients 84.2 % replied
that their state was “satisfactory” or higher. A total 117 patients replied to PGIC at long term follow-up, and 79.5 %
rated their current state to be “satisfactory” or higher.
PGIC was reported to be very satisfactory in 48 patients
(41.0 %), satisfactory in 45 (38.5 %), slightly satisfactory in
18 (15.4 %), and dissatisfactory in 6 (5.1 %). Nine patients
had undergone surgery (7.6 %), while 21 patients replied
that they were currently receiving treatment. Of patients
currently under treatment, 10 patients (8.5 %) continued
to receive CAM, 12 patients (10.3 %) had selected conventional treatment, and 1 patient was receiving both
(Table 4).
Sex, age, and unilateral radiating pain satisfied p < 0.10
in univariate analysis of baseline characteristics. Satisfaction rate increased with older age in multivariate analysis.
Patients with unilateral radiating arm pain tended to be

more satisfied with treatment that those without radiating
pain. Also, patients receiving CAM treatment showed
higher satisfaction rates than patients receiving no treatment (Table 5).
Liver function was measured in all patients at admission, and nine patients with liver enzyme abnormalities at
admission received follow-up blood tests at discharge.
Liver enzyme levels returned to normal in 6 patients at
discharge, while 2 retained liver enzyme abnormalities,
and 1 patient sustained liver injury and on further assessment was diagnosed with active hepatitis showing Hbs
antigen positive and Hbs antibody negative. There were
no cases of systemic immunological reactions to bee
venom pharmacopuncture requiring additional treatment and no other adverse events were reported.

Discussion
These results show that inpatient treatment primarily focused on CAM maintains long term effects of pain relief

Table 2 Length of hospital stay and interventions administered during stay
Variables

Long term follow-up group (n = 117)

Non-long term follow-up group (n = 48)

n (%)

n (%)

Length of hospital stay (days)

mean (sd)
22.1 ± 12.0

mean (sd)
17.5 ± 8.4

Complementary and alternative medicine
Herbal medicinea

117 (100)

180.7 ± 127.1

47 (97.9)

174.8 ± 117.4

Protocol decoction

94 (80.3)

61.9 ± 41.8

41 (85.4)

72.2 ± 44.3

Protocol pills

100 (85.5)

89.9 ± 55.3

42 (87.5)

86.9 ± 54.6

Acupuncture

117 (100)

33.8 ± 18.7

48 (100)

26.0 ± 13.7

Electroacupuncture

104 (88.9)

20.9 ± 15.6

44 (91.7)

15.4 ± 11.2

Pharmacopuncture

117 (100)

23.0 ± 12.9

48 (100)

17.8 ± 9.7

Bee venom pharmacopuncture

50 (42.7)

19.7 ± 10.1

23 (47.9)

14.2 ± 8.4

Chuna manipulation

98 (83.8)

12.7 ± 7.5

38 (79.2)

10.6 ± 6.1

19 (16.2)

3.1 ± 2.7

11 (22.9)

2.1 ± 1.4

6 (5.1)

1.5 ± 0.5

2 (4.3)

2

Conventional treatment
Analgesic medications
Epidural injections
a

b

Herbal medicine protocol: A standardized herbal medicine prescription was recommended for all patients prior to commencement of study. However, the protocol
allowed for individual tailoring according to patient characteristics and clinical symptoms as deemed necessary by KMDs
b
Local anesthetics such as lidocaine, steroids, and anti-adhesion adjuvants were used
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Table 3 Comparison of numeric rating scale for neck and radiating arm pain and neck disability index score in long term follow-up
group and non-long term follow-up group
Long term follow-up group (n = 117)

NRS, neck pain

Baseline
(admission)

Short term follow-up
(discharge)

Long term
follow-up

Baseline (admission)

Short term follow-up
(discharge)

5.9 ± 2.29

3.19 ± 2.08

2.74 ± 2.27

5.81 ± 2.4

2.98 ± 2.03

2.71 (2.33, 3.09)

3.15 (2.67, 3.64)

2.47 ± 2.09

2.16 ± 2.43

2.33 (1.9, 2.77)

2.64 (1.99, 3.29)

25.96 ± 16.06

-

14.6 (11.89, 17.32)

-

a

Diff (95 % CI)

NRS, radiating arm pain

4.8 ± 3.09

a

Diff (95 % CI)

Neck disability index

Non-long term follow-up group (n = 48)

40.57 ± 15.94

a

Diff (95 % CI)

2.83 (2.22, 3.45)
5.38 ± 2.69

2.9 ± 2.32
2.48 (1.84, 3.12)

40.24 ± 15.18

25.38 ± 14.59
14.86 (10.41, 19.3)

NRS Numeric rating scale
a
Difference from baseline (95 % confidence interval)

and functional improvement in cervical IDH patients with
neck pain or radiating arm pain. NRS and NDI scores at
discharge and at long term follow-up all displayed significant decrease. Also, as statistical significance and clinical
significance may differ, we checked for MCID and confirmed that both NRS and NDI scores improved over
MCID. MCID has been reported at 2.5 in VAS for neck
pain and radiating arm pain, and 7.5 in NDI scores
[34, 35]. Average improvement in pain and functionality scales all exceeded MCID, and these results are
likely to be reflected in patient satisfaction rate. Out
of 165 patients, 128 patients (84.2 %) rated their
current state as “satisfactory” or higher at discharge.
At long term follow-up, 9 (7.6 %) out of 117 patients
were confirmed to have received neck surgery, and
most patients showed continued decrease in NRS and
NDI. In addition, 96 patients (82.1 %) currently did
not receive treatment for neck pain symptoms, and
93 patients (79.5 %) replied their state was “satisfactory” or higher. As comparison of between-group difference in the long term follow-up and non-long term
follow-up patients was not designed a priori, this data
may be regarded to be a post hoc data analysis. The
between-group difference in effect between admission
and discharge in the long term follow-up and nonlong term follow-up patients was not significant, and
in MCID, which could be considered a more clinical
measure, the 2 groups produced comparable results.
Despite the fact that all patients underwent intensive
Korean medicine treatment for the duration of hospital
stay, no adverse events related to treatment were reported,
demonstrating the safety of integrative medicine with
focus on CAM. The authors had previously conducted a
retrospective study to assess safety of herbal medicine and
combined intake of herbal and conventional medicine in
liver function test results of 6894 inpatients hospitalized at
Korean medicine hospitals, and test results of the cervical
disc herniation patients included in the present study were
also described [36].

Table 4 Period from admission date to long term follow-up,
and patient global impression of change, ever-surgery and
current treatment status in long term follow-up group
Variables

n (%) / mean (sd)

Period from admission date to long term
follow-up (days)

625.36 ± 196.7

No. of admissions
1 admission

108 (92.3)

2 admissions

5 (4.3)

3 admissions

4 (3.4)

PGIC at discharge
Very satisfied

41 (38.3)

Satisfied

51 (47.7)

Slightly satisfied

12 (11.2)

Dissatisfied

3 (2.8)

Very dissatisfied
PGIC at long term follow-up
Very satisfied

48 (41.0)

Satisfied

45 (38.5)

Slightly satisfied

18 (15.4)

Dissatisfied

6 (5.1)

Very dissatisfied

-

Ever-surgery after dischargea
No

156 (7.6)

Yes (1 surgery)

9 (92.4)
b

Current treatment
None

96 (82.1)

CAM

10 (8.5)

Conventional treatment

12 (10.3)

PGIC patient global impression of change; CAM Complementary and
alternative medicine
a
Ever-surgery referred to cervical operations undertaken between discharge
and long term follow-up
b
Current treatment included treatments received within a week previous to
long term follow-up, and types were recategorized into CAM and
conventional treatments
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Table 5 Assessment of predictive baseline factors associated with satisfaction rate
N (Case)

Univariable

117 (93) (ref. dissatisfied)

OR

95 % CI

Multivariable
OR

95 % CI

Age (continuous)

1.067

(1.02, 1.12)

1.066

(1.02, 1.12)

Gender, male (ref. female)

1.257

(0.51, 3.12)

1.093

(0.43, 2.81)

Past smoker (ref. non-smoker)

2.520

(0.52, 12.24)

Current smoker (ref. non-smoker)

0.707

(0.27, 1.89)

Drinking (ref. no)

2.427

(0.73, 8.07)

Body mass index (continuous)

1.054

(0.90, 1.23)

Previous neck pain episode (ref. no pain)

0.543

(0.20, 1.52)

Comorbid illness (ref. no comorbidity)a

1.325

(0.54, 3.26)

2.654

(0.86, 8.18)

4.513

(1.2, 17.03)

0.977

(0.24, 3.95)

8.793

(1.46, 52.97)

Smoking status

Radiating arm pain
Unilateral (ref. none)
Bilateral (ref. none)

0.875

(0.26, 2.96)

ROM restriction (ref.no)b

1.938

(0.77, 4.87)

Positive physical exam result (ref.no)c

1.522

(0.58, 4.02)

Epidural injections (ref. no)

0.974

(0.29, 3.26)

Analgesic medications (ref. no)

1.132

(0.46, 2.79)

CAM (ref. no)

2.200

(0.60, 8.08)

Previous treatment for current episode

Duration of current episode (days)
Between 1 and 6 months (ref. <1 mos.)

0.862

(0.26, 2.83)

Over 6 months (ref. <1 mos.)

0.345

(0.10, 1.19)

OR Odds ratio; ROM Range of motion; CAM Complementary and alternative medicine
Only statistically significant variables from univariate regression were included using stepwise method in multivariable logistic regression with age and
gender (p < 0.05)
a
Any self-reported gastritis, tuberculosis, poliomyelitis, cardiovascular disease, uterine myoma, or hepatitis B carrier
b
Regarded no ROM restriction if (a) cervical flexion > 30o at admission, (b) cervical extension > 30o at admission, (c) left cervical rotation angle = right cervical
rotation angle at admission, and (d) left cervical side-bending angle = right cervical side-bending angle at admission were all satisfied. Regarded ROM restriction if
any of the above-mentioned conditions were not met
c
Regarded positive physical exam result if any exam of (a) compression test, (b) distraction test, (c) Valsalva test, (d) Spurling test was positive at admission.
Regarded negative physical exam result if all exams were negative. If any exam was uncheckable due to pain or functional disability, it was considered to be a
positive test result

A major strength of this study is that it depicts clinical
practice and the results reflect treatment as it is actually
practiced in Korea in conventional and Korean medicine
integrative treatment settings focused on CAM. Protocol
treatment was standardized and comprised of interventions whose efficacy has been confirmed in pilot studies
and frequently used in clinical practice, but the protocol
also allowed for individual tailoring according to patient
characteristics and symptoms as seen necessary by
KMDs, and the percentage and frequency of these deviations were recorded. The satisfaction rate assessed at
discharge not only reflects patient attitude toward treatment effect, but also increased medical costs entailed by
inclusion of various treatments. Taking into account that
the participants of this study were not patients recruited
through advertisements, but patients visiting a Korean
medicine hospital from personal choice receiving no

economic compensation for study participation, the fact
that most patients’ satisfaction rate was high is particularly
noteworthy. The results of this study contribute to an evidence base for superior efficacy of compositive treatment
over individual treatment in patients diagnosed with cervical IDH, and verify feasibility of clinical implementation
with consideration for increased compositive treatment
costs.
The largest limitation of our study is probably the inherent quality of a prospective observational study lacking a control. We are unable to draw conclusions on
whether the suggested CAM integrative treatment is
superior to an active control (e.g. surgery, conventional
non-surgical intervention) or the natural course of disease. Another limitation is the heterogeneity of the patient groups and treatment composition. Participants
were cervical IDH patients of varying symptoms,
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severity and chronicity whose progress are generally
known to differ, and interventions included conventional
treatments such as epidural injections or pain medications
in some cases. Therefore it would be more accurate to
construe these results to be the effect of a conventional
and Korean medicine integrative treatment system than
that solely of CAM integrative treatment. The compliance
rate of 74 % (n = 175) at 2 weeks post-admission or discharge out of 234 admitted patients is low, especially considering the short follow-up period. This low compliance
may be related to patient attitude toward study
participation. As participants did not receive direct compensation for trial participation, they may have lacked incentive to continue participation, and the possibility that
patients who refused follow-up assessment were dissatisfied with admission treatment should be considered. Long
term assessment was conducted by phone interview in
117 patients (70 %) out of 165 baseline participants partly
due to lapse in time, which limited the amount and quality
of long term information that could be gathered and led
to further patient loss from loss of contact.
Another limitation is that we failed to conduct more
comprehensive medical evaluations. For example, although participants were diagnosed as disc herniation
to be the main pathology based on MRI readings and
neurological symptoms by KMDs, additional imaging
information such as pathological disc level and severity
of herniation were not collected. Also, data on subsequent recurrences, duration of all episodes and whether
some were absolutely cured were not included in long
term follow-up assessments, limiting multidimensional
evaluation. In addition, while these cervical IDH patients required admission for severe neck and arm pain
and consequent functional disability, the fact that this
was the first attack of neck pain for many may have
been cause for more favorable outcome.
However, the influence of long term follow-up compliance may not be confined to availability but potentially be
associated with long term treatment effectiveness. As
difference in characteristics of long term follow-up and
non-long term follow-up patients may be reflected in
short-term outcomes assessed at discharge and types and
amount of additional conventional treatment, the fact that
this study did not consider for these potential effects
through additional analyses is a further limitation of this
study.
Controversy still surrounds the efficacy of treatments
for cervical IDH. While epidural steroid injections are
the commonest modality of conservative treatment
used in the United States [37] various systematic reviews show that effects are highly variable and not conclusive [38–44]. Two approaches are widely used in
epidural injections: interlaminar and transforaminal approaches. The transforaminal approach has been

criticized for safety risks [45–50], and though safer than
the transforaminal approach, the interlaminar approach
also holds potential risks [51–56]. Reports on the efficacy of conventional medicine for neuropathic pain
show conflicting results [57–61], and study results on
physical therapy are also inconsistent [62–64].
Gebremariam et al. [65] evaluated the efficacy of various
cervical IDH treatments in a recent review, and concluded
that though the single published study on conservative
treatment versus surgery showed that surgery led to better
results than conservative treatment, lacking intergroup
analysis, there is no evidence supporting that one treatment is more superior. Despite recommendations for
initial conservative treatment and management, some patients may select surgery for cervical IDH to the main aim
of alleviating radiating pain in neuropathy and preventing
progression of neurological damage in myelopathy [66].
Although the evidence base of conventional conservative
and surgical treatments for cervical IDH weighing the
benefits and harms is somewhat insufficient, the area has
been extensively studied, while there is a distinct paucity
of correlative studies on CAM.
Manchikanti et al. [67] stated in a 2 year follow-up study
comparing epidural injection treatment with lidocaine and
a mix of lidocaine and steroids for cervical IDH that NRS
in the lidocaine group was 7.9 ± 1.0 at baseline, and 3.8 ±
1.6 at the 2 year follow-up, while NRS in the lidocaine and
steroid group was 7.9 ± 0.9 at baseline, and 3.8 ± 1.7 at the
2 year follow-up. NDI in the lidocaine group was 29.6 ±
5.3 at baseline, and 13.7 ± 5.7 at the 2 year follow-up, and
NDI in the lidocaine and steroid group was 29.2 ± 6.1 at
baseline, and 14.3 ± 6.9 at the 2 year follow-up. When
compared to our study, though improvement in NRS is
slightly bigger in the study by Manchikanti et al., that of
NDI is similar. The baseline NRS was higher at 7.9 in this
previous study, and they did not differentiate between
neck pain and radiating pain in NRS assessment.
The 1 year follow-up results comparing conservative
treatment and plasma disc decompression (PDD) for contained cervical IDH show that VAS scores decreased 65.73,
while NDI decreased 16.7 in the PDD group (n = 61), and
that VAS scores decreased 36.45, and NDI decreased 12.40
in the conservative treatment group (n = 57) [68]. However,
the study subject was limited to contained cervical IDH,
the outcome measure for pain was VAS preventing direct
comparison, and the follow-up period was shorter than
our study.
The model of integrative treatment used at a Korean
medicine hospital may be highly disparate from CAM
treatment models used in Western countries. Although
CAM treatment is gaining widespread popularity in the
West, CAM is usually limited to “complementary” rather
than “alternative” medicine, and is generally practiced by
conventional practitioners as an adjunctive to conventional
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treatment after education on acupuncture/naturopathy/etc.
or through referral to CAM specialists, of whom some do
not hold individual practice rights. On the other hand,
Korea adopts a dual medical system where KMDs hold
practice rights equal to conventional practitioners, and she
does not employ a primarily family practice-based medical
system, allowing patients the freedom of primary treatment
selection of conventional treatment or Korean medicine
treatment. The participants of this study were patients
visiting and admitted to a Korean medicine hospital for
Korean medicine treatment of cervical IDH, and the integrative treatment model implemented at this Korean medicine hospital does not use CAM as a supplementary
measure. Therefore, treatment comprised of CAM treatment such as acupuncture, herbal medicine, Chuna manipulation, and bee-venom pharmacopuncture in most
patients, and conventional treatment was administered by
conventional doctors through referral in a select few. A
total 18.2 % of patients received analgesic medications prescriptions 2.7 times over an average admission period of
20.8 days, which is equivalent to 1–2 days worth’s prescription (calculated as 2 times/day), and epidural injections
were administered to only 4.8 %, which is low considering
that these patients required admission. It can be surmised
that the main objective of admission in conservative treatment for most cervical IDH patients is alleviation of pain.
The fact that many inpatients displayed significant pain
and functional recovery in this study holds relevance for
patients considering selecting a Korean medicine hospital
for conservative treatment over surgery. Also, patients
were confirmed to have maintained their improved state
at long term follow-up, and only 9 received surgery out of
the 117 patients assessed in the long term.
Patients were divided into 2 groups by satisfaction rate
as evaluated at long term follow-up with PGIC, and multivariable logistic regression analysis was conducted on
baseline characteristics to assess predictive factors for satisfaction and dissatisfaction. Older age was associated with
higher satisfaction rate, and unilateral radiating pain was
shown to be related with higher satisfaction rates than no
radiating pain. In addition, patients receiving CAM treatment were associated with higher satisfaction rates compared to those not receiving treatment. This could be
partly explained by the fact that more older patients may
have higher levels of pain and be in more advanced stages
of degeneration, resulting in more favorable and satisfactory treatment outcomes. Similarly, patients with unilateral radiating pain suffer neurological symptoms likely to
be more severe than those with no radiating pain. In
addition, patients continuing to receive CAM treatment
may be more favorably predisposed toward CAM, resulting in higher satisfaction rates.
While numerous prospective long term studies have
been conducted on injection treatment or surgical

procedures, those on CAM treatment and inpatient
treatment are few. The results of this study are comparable to the prospective long term results of injection
treatment. Few studies have been conducted on admission treatment for patients with a main complaint of
cervical IDH, which may be related with the difference
in general healthcare systems.

Conclusions
In conclusion, although the observational nature of this
study limits us from drawing more decisive conclusions
lacking a control, 3 weeks’ integrative inpatient treatment mainly comprised of CAM applied to actual clinical settings may result in satisfactory results and pain
and functional improvement maintained in the long
term in neck pain or radiating arm pain patients diagnosed with cervical IDH.
Abbreviations
IDH: Intervertebral disc herniation; CAM: Complementary and alternative
medicine; KMD: Korean medicine doctor; NRS: Numeric rating scale;
NDI: Neck disability index; PGIC: Patient global impression of change;
MCID: Minimum clinically important difference; VAS: Visual analogue scale;
ROM: Range of motion; ULN: Upper limit of normal; CI: Confidence interval;
OR: Odds ratio; PDD: Plasma disc decompression.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
SHB, JWO, JSS, JHL and IHH conceived of the study and drafted the
manuscript, and SHB, MRK and IHH wrote the final manuscript. SHB, JWO,
YJA and ARC participated in data acquisition, and KBP performed the
statistical analysis. YJL, MRK, YJA and IHH contributed to analysis and
interpretation of data. SHB, JWO, JSS, JHL, YJL, MRK, YJA, ARC, KBP, BCS, MSL
and IHH contributed to the study design and made critical revisions. All of
the authors have read and approved the final manuscript.
Acknowledgements
This work was supported by Jaseng Medical Foundation.
Author details
1
Jaseng Spine and Joint Research Institute, Jaseng Medical Foundation,
Seoul, Republic of Korea. 2Division of Clinical Medicine, School of Korean
Medicine, Pusan National University, Yangsan, Republic of Korea. 3Medical
Research Division, Korea Institute of Oriental Medicine, Daejeon, Republic of
Korea.
Received: 26 August 2015 Accepted: 1 February 2016

References
1. Bovim G, Schrader H, Sand T. Neck pain in the general population. Spine
(Phila Pa 1976). 1994;19(12):1307–9.
2. Brattberg G, Thorslund M, Wikman A. The prevalence of pain in a general
population. The results of a postal survey in a county of Sweden. Pain.
1989;37(2):215–22.
3. Hagen KB, Harms-Ringdahl K, Enger NO, Hedenstad R, Morten H. Relationship
between subjective neck disorders and cervical spine mobility and
motion-related pain in male machine operators. Spine (Phila Pa 1976).
1997;22(13):1501–7.
4. Fricton JR, Kroening R, Haley D, Siegert R. Myofascial pain syndrome of the
head and neck: a review of clinical characteristics of 164 patients. Oral Surg
Oral Med Oral Pathol. 1985;60(6):615–23.

Baek et al. BMC Complementary and Alternative Medicine (2016) 16:52

5.

6.

7.

8.

9.

10.
11.
12.
13.

14.
15.
16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

Stovner LJ. The nosologic status of the whiplash syndrome: a critical
review based on a methodological approach. Spine (Phila Pa 1976).
1996;21(23):2735–46.
Frank AO, De Souza LH, Frank CA. Neck pain and disability: a cross-sectional
survey of the demographic and clinical characteristics of neck pain seen in
a rheumatology clinic. Int J Clin Pract. 2005;59(2):173–82.
Andersson G. The epidemiology of spinal disorders. In: Frymoyer J, editor.
The adult spine: principles and practice. Philadelphia: Lippincott Raven;
1997. p. 130–41.
Rasmussen C, Leboeuf-Yde C, Hestbaek L, Manniche C. Poor outcome in
patients with spine-related leg or arm pain who are involved in
compensation claims: a prospective study of patients in the secondary care
sector. Scand J Rheumatol. 2008;37(6):462–8.
Daffner SD, Hilibrand AS, Hanscom BS, Brislin BT, Vaccaro AR, Albert TJ.
Impact of neck and arm pain on overall health status. Spine (Phila Pa 1976).
2003;28(17):2030–5.
Abbed KM, Coumans JV. Cervical radiculopathy: pathophysiology, presentation,
and clinical evaluation. Neurosurgery. 2007;60(1 Supp1 1):S28–34.
Lauerman W, Scherping S, Wiesel S. The spine. In: Wiesel S, Delahay J, editors.
Essentials of Orthopedic Surgery. 3rd ed. New York: Springer; 2007. p. 276–332.
Carette S, Fehlings MG. Clinical practice. Cervical radiculopathy. N Engl J Med.
2005;353(4):392–9.
Hurwitz EL, Carragee EJ, van der Velde G, Carroll LJ, Nordin M, Guzman J,
et al. Treatment of neck pain: noninvasive interventions: results of the Bone
and Joint Decade 2000-2010 Task Force on Neck Pain and Its Associated
Disorders. Spine (Phila Pa 1976). 2008;33(4 Suppl):S123–52.
Saal JS, Saal JA, Yurth EF. Nonoperative management of herniated cervical
intervertebral disc with radiculopathy. Spine (Phila Pa 1976). 1996;21(16):1877–83.
Clark C. The Cervical Spine. 4th ed. Philadelphia: Lippincott Williams &
Wilkins; 2005.
Engquist M, Lofgren H, Oberg B, Holtz A, Peolsson A, Soderlund A, et al.
Surgery versus nonsurgical treatment of cervical radiculopathy: a
prospective, randomized study comparing surgery plus physiotherapy with
physiotherapy alone with a 2-year follow-up. Spine (Phila Pa 1976). 2013;
38(20):1715–22.
Nikolaidis I, Fouyas IP, Sandercock PA, Statham PF: Surgery for cervical
radiculopathy or myelopathy. Cochrane Database Syst Rev 2010, (1):
CD001466. doi(1):CD001466.
Weinstein JN, Tosteson TD, Lurie JD, Tosteson AN, Hanscom B, Skinner JS,
et al. Surgical vs nonoperative treatment for lumbar disk herniation: the
Spine Patient Outcomes Research Trial (SPORT): a randomized trial. JAMA.
2006;296(20):2441–50.
Peul WC, van Houwelingen HC, van den Hout WB, Brand R, Eekhof JA,
Tans JT, et al. Surgery versus prolonged conservative treatment for sciatica.
N Engl J Med. 2007;356(22):2245–56.
Weber H. Lumbar disc herniation. A controlled, prospective study with ten
years of observation. Spine (Phila Pa 1976). 1983;8(2):131–40.
Kim JD, Son MS. 2013 National Health Insurance Statistical Yearbook. Seoul:
Health Insurance Review and Assessment Service and National Health
Insurance Service; 2014.
Lin XJ, Chen CY. Advances on study of treatment of lumbar disk herniation
by Chinese medicinal herbs. Zhongguo Zhong Yao Za Zhi.
2007;32(3):186–91.
Stevens L, Duarte H, Park J. Promising implications for integrative medicine
for back pain: a profile of a Korean hospital. J Altern Complement Med.
2007;13(5):481–4.
Chung HJ, Lee HS, Shin JS, Lee SH, Park BM, Youn YS, et al. Modulation of
acute and chronic inflammatory processes by a traditional medicine
preparation GCSB-5 both in vitro and in vivo animal models. J Ethnopharmacol.
2010;130(3):450–9.
Kim TH, Yoon SJ, Lee WC, Kim JK, Shin J, Lee S, et al. Protective effect of
GCSB-5, an herbal preparation, against peripheral nerve injury in rats. J
Ethnopharmacol. 2011;136(2):297–304.
Kim JK, Park SW, Kang JW, Kim YJ, Lee SY, Shin J, et al. Effect of GCSB-5, a
Herbal Formulation, on Monosodium Iodoacetate-Induced Osteoarthritis in
Rats. Evid Based Complement Alternat Med. 2012;2012:730907.
Park YG, Ha CW, Han CD, Bin SI, Kim HC, Jung YB, et al. A prospective,
randomized, double-blind, multicenter comparative study on the safety
and efficacy of Celecoxib and GCSB-5, dried extracts of six herbs, for
the treatment of osteoarthritis of knee joint. J Ethnopharmacol. 2013;
149(3):816–24.

Page 12 of 13

28. Xu RD, Li H. Conception of Ashi points. Zhongguo Zhen Jiu. 2005;25(4):281–3.
29. Assendelft WJ, Morton SC, Yu EI, Suttorp MJ, Shekelle PG. Spinal
manipulative therapy for low back pain. A meta-analysis of effectiveness
relative to other therapies. Ann Intern Med. 2003;138(11):871–81.
30. Bronfort G, Haas M, Evans R, Kawchuk G, Dagenais S. Evidence-informed
management of chronic low back pain with spinal manipulation and
mobilization. Spine J. 2008;8(1):213–25.
31. Turk DC, Rudy TE, Sorkin BA. Neglected topics in chronic pain treatment
outcome studies: determination of success. Pain. 1993;53(1):3–16.
32. Ponce de Leon S, Lara-Munoz C, Feinstein AR, Wells CK. A comparison of
three rating scales for measuring subjective phenomena in clinical
research. II. Use of experimentally controlled visual stimuli. Arch Med Res.
2004;35(2):157–62.
33. Farrar JT, Young Jr JP, LaMoreaux L, Werth JL, Poole RM. Clinical importance
of changes in chronic pain intensity measured on an 11-point numerical
pain rating scale. Pain. 2001;94(2):149–58.
34. Carreon LY, Glassman SD, Campbell MJ, Anderson PA. Neck Disability Index,
short form-36 physical component summary, and pain scales for neck and
arm pain: the minimum clinically important difference and substantial
clinical benefit after cervical spine fusion. Spine J. 2010;10(6):469–74.
35. Parker SL, Godil SS, Shau DN, Mendenhall SK, McGirt MJ. Assessment of the
minimum clinically important difference in pain, disability, and quality of life
after anterior cervical discectomy and fusion: clinical article. J Neurosurg
Spine. 2013;18(2):154–60.
36. Lee J, Shin JS, Kim MR, Byun JH, Lee SY, Shin YS, et al. Liver enzyme
abnormalities in taking traditional herbal medicine in Korea: A retrospective
large sample cohort study of musculoskeletal disorder patients. J
Ethnopharmacol. 2015;169:407–12.
37. Manchikanti L, Falco FJ, Singh V, Pampati V, Parr AT, Benyamin RM, et al.
Utilization of interventional techniques in managing chronic pain in the
Medicare population: analysis of growth patterns from 2000 to 2011. Pain
Physician. 2012;15(6):E969–82.
38. Chou R, Atlas SJ, Stanos SP, Rosenquist RW. Nonsurgical interventional
therapies for low back pain: a review of the evidence for an American
Pain Society clinical practice guideline. Spine (Phila Pa 1976). 2009;
34(10):1078–93.
39. Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J, Klaber-Moffett J, Kovacs F,
et al. Chapter 4. European guidelines for the management of chronic
nonspecific low back pain. Eur Spine J. 2006;15 Suppl 2:S192–300.
40. Staal JB, de Bie RA, de Vet HC, Hildebrandt J, Nelemans P. Injection therapy
for subacute and chronic low back pain: an updated Cochrane review.
Spine (Phila Pa 1976). 2009;34(1):49–59.
41. Armon C, Argoff CE, Samuels J, Backonja MM, Therapeutics and Technology
Assessment Subcommittee of the American Academy of Neurology.
Assessment: use of epidural steroid injections to treat radicular lumbosacral
pain: report of the Therapeutics and Technology Assessment Subcommittee
of the American Academy of Neurology. Neurology. 2007;68(10):723–9.
42. Parr AT, Diwan S, Abdi S. Lumbar interlaminar epidural injections in
managing chronic low back and lower extremity pain: a systematic review.
Pain Physician. 2009;12(1):163–88.
43. DePalma MJ, Slipman CW. Evidence-informed management of chronic low
back pain with epidural steroid injections. Spine J. 2008;8(1):45–55.
44. Cohen SP, Bicket MC, Jamison D, Wilkinson I, Rathmell JP. Epidural
steroids: a comprehensive, evidence-based review. Reg Anesth Pain
Med. 2013;38(3):175–200.
45. Scanlon GC, Moeller-Bertram T, Romanowsky SM, Wallace MS. Cervical
transforaminal epidural steroid injections: more dangerous than we think?
Spine (Phila Pa 1976). 2007;32(11):1249–56.
46. Rathmell JP, Benzon HT. Transforaminal injection of steroids: should we
continue? Reg Anesth Pain Med. 2004;29(5):397–9.
47. Tiso RL, Cutler T, Catania JA, Whalen K. Adverse central nervous system
sequelae after selective transforaminal block: the role of corticosteroids.
Spine J. 2004;4(4):468–74.
48. Brouwers PJ, Kottink EJ, Simon MA, Prevo RL. A cervical anterior spinal artery
syndrome after diagnostic blockade of the right C6-nerve root. Pain. 2001;
91(3):397–9.
49. Wallace MA, Fukui MB, Williams RL, Ku A, Baghai P. Complications of cervical
selective nerve root blocks performed with fluoroscopic guidance. AJR Am J
Roentgenol. 2007;188(5):1218–21.
50. Rathmell JP, Aprill C, Bogduk N. Cervical transforaminal injection of steroids.
Anesthesiology. 2004;100(6):1595–600.

Baek et al. BMC Complementary and Alternative Medicine (2016) 16:52

Page 13 of 13

51. Manchikanti L, Malla Y, Wargo BW, Cash KA, Pampati V, Fellows B. A
prospective evaluation of complications of 10,000 fluoroscopically directed
epidural injections. Pain Physician. 2012;15(2):131–40.
52. Abbasi A, Malhotra G, Malanga G, Elovic EP, Kahn S. Complications of
interlaminar cervical epidural steroid injections: a review of the literature.
Spine (Phila Pa 1976). 2007;32(19):2144–51.
53. Hodges SD, Castleberg RL, Miller T, Ward R, Thornburg C. Cervical epidural
steroid injection with intrinsic spinal cord damage. Two case reports. Spine
(Phila Pa 1976). 1998;23(19):2137–42. discussion 2141-2.
54. Kaplan MS, Cunniff J, Cooke J, Collins JG. Intravascular uptake during
fluoroscopically guided cervical interlaminar steroid injection at C6-7: a case
report. Arch Phys Med Rehabil. 2008;89(3):553–8.
55. McGrath JM, Schaefer MP, Malkamaki DM. Incidence and characteristics of
complications from epidural steroid injections. Pain Med. 2011;12(5):726–31.
56. Shanthanna H, Park J. Acute epidural haematoma following epidural steroid
injection in a patient with spinal stenosis. Anaesthesia. 2011;66(9):837–9.
57. McCleane G. Does gabapentin have an analgesic effect on background,
movement and referred pain? A randomized, double-blind, placebo
controlled study. Pain Clinic. 2001;13:103–7.
58. Yildirim K, Sisecioglu M, Karatay S, Erdal A, Levent A, Ugur M, et al. The
effectiveness of gabapentin in patients with chronic radiculopathy. Pain
Clinic. 2003;15:213–8.
59. Khoromi S, Cui L, Nackers L, Max MB. Morphine, nortriptyline and their
combination vs. placebo in patients with chronic lumbar root pain. Pain.
2007;130(1-2):66–75.
60. Khoromi S, Patsalides A, Parada S, Salehi V, Meegan JM, Max MB. Topiramate
in chronic lumbar radicular pain. J Pain. 2005;6(12):829–36.
61. Baron R, Freynhagen R, Tolle TR, Cloutier C, Leon T, Murphy TK, et al. The
efficacy and safety of pregabalin in the treatment of neuropathic pain
associated with chronic lumbosacral radiculopathy. Pain. 2010;150(3):420–7.
62. Hahne AJ, Ford JJ, McMeeken JM. Conservative management of lumbar disc
herniation with associated radiculopathy: a systematic review. Spine (Phila
Pa 1976). 2010;35(11):E488–504.
63. Salt E, Wright C, Kelly S, Dean A. A systematic literature review on the
effectiveness of non-invasive therapy for cervicobrachial pain. Man Ther.
2011;16(1):53–65.
64. Kuijper B, Tans JT, Beelen A, Nollet F, de Visser M. Cervical collar or
physiotherapy versus wait and see policy for recent onset cervical
radiculopathy: randomised trial. BMJ. 2009;339:b3883.
65. Gebremariam L, Koes BW, Peul WC, Huisstede BM. Evaluation of treatment
effectiveness for the herniated cervical disc: a systematic review. Spine
(Phila Pa 1976). 2012;37(2):E109–18.
66. Boselie TF, Willems PC, van Mameren H, de Bie RA, Benzel EC, van Santbrink
H. Arthroplasty versus fusion in single-level cervical degenerative disc
disease: a Cochrane review. Spine (Phila Pa 1976). 2013;38(17):E1096–107.
67. Manchikanti L, Cash KA, Pampati V, Wargo BW, Malla Y. Cervical epidural
injections in chronic discogenic neck pain without disc herniation or
radiculitis: preliminary results of a randomized, double-blind, controlled trial.
Pain Physician. 2010;13(4):E265–78.
68. Cesaroni A, Nardi PV. Plasma disc decompression for contained cervical disc
herniation: a randomized, controlled trial. Eur Spine J. 2010;19(3):477–86.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

