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Abstract

7KHUDSHXILF HIILFDF\ RI SUHJDEDIQ 3*/ IRV UHGXFLQJ QHXURSDIKLF SDIQ LQ SDILHQIV ZKR UHFHLYHG D FHUYLFDO
RSHUDILRQ LV XQFIHDU 7KH SXUSRVH RI WKLV SURVSHFILYH SWRI VIXG\ ZDV IR FRPSDUH IKH HIILFDF\ DQG DGYHUVH HYHQIV
EHIZHHQ 3*/ DQG DFHIDPLQRSKHQ $&O IRU UHVIGXDI QHXURSDIKLF SDLQ 7KLUIN IRXU SDILHQIV ZKR UHFHLYHG FHUYLFDO
VSLQH VXUJHU\ DIl RXU KRVSLID! IRP 6HSIHPEHU IR $SUL0 DQG ZHUH GLDJIQRVHG ZLIK UHVIGXD) QHXURSDIKLF SDLQ
1Q IKH H[WHPLILHV ZHUH HQURIHG DQG ZHUH UDQGRPLIHG IR UHFHLYH 3*/ PJ GD\ LQUILDIN\ DV DQ LQGXFILRQ GRVH IRU
ZHHNV RU $&0 PJGD\ IRl ZHHNV 3%/ GRVDJH ZDV DGIXVIHG IR PJ GD\ DFFRUGLQJ IR WKH VHYHULN RI
SDIQ XVIQJ D YLVXD! DQDIRJ VFDIH 9$6 DIHU D ZHHN ILPH SRIQI 7KH 1HFN "LVDEWIN ,QGH[ 17, DQG 9%$6 ZHUH
XVHG R HYDOXDIH VXEIHFILYH SDLQ RI WKH H[WHPLILHY DQG VIHHS FRQGLILRQ 6KRUI )RUP 6) DQG -DSDQHVH
2UIKRSHGLF  $VVRFIDILRQ &HUYLFD) ON\HIRSDIK\ (YDIXDILRQ 4XHVILRQQDWH -2$&0(4 ZHUH XVHG IR HYDIXDIH
QHXURIRJLF IXQFILRQ  7KLWIN WKUHH SDILHQIV 3%/ FDVHV $&0 FDVHV FRPSIHIHG ~ ZHHNV RI IRIRZ XS 7KH
DYHUDJH 9%$6 IRU SDLQ DQG QXPEQHVV VLIQLLFDQION LPSURYHG LQ ERIK JURXSV Dil IKH 1LQD0 YLV 7KH VFDIH IRU VIHHS
LPSURYHG [Q WKH 3*/ JURXS EXI ZDV XQFKDQJHG LQ IKH $&0O JURXS 7KH SURSRUILRQ RI SDILHQIV ZUIK VDILVIDFIRU\
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(3) pain on the upper and/or lower extremities that are caused by a
reason other than a spinal disorder; (4) signifcant motor defcits
and/or bowel or bladder dysfunction; and (5) history of another spinal
operation.

Among 168 patients who received cervical spine surgery at our
hospital from September 2011 to April 2013, 34 consecutive patients
(26 men, 8 women) who were newly diagnosed with chronic
neuropathic pain following cervical spine surgery were enrolled
(Figure 1). Tese patients were randomized into two groups using a
random number table. In the pregabalin (PGL) group, patients started
pregabalin (Lyricad) at a dose of 50 mg/day as an induction dose for 2
weeks. Patients with visual analog scale (\VVAS) of less than 40 mm at
the 2-week time point maintained the initial dose for 2 more weeks. If
the dose did not produce sufcient pain relief, with a VAS of greater
than or equal to 40 mm, it was increased to 100 mg/day for 2 weeks.
Patients received the agent at a dose up to 150 mg/day during the
follow-up period if VAS was greater than or equal to 40 at the 4-week
time point. Te total treatment period was 8 weeks. In the
acetaminophen (ACM) group, patients received acetaminophen
(Calonal) 1200 mg/day for 8 weeks.

Figure 1: Flowchart of dosages in the pregabalin and
acetaminophen groups.

T e Neck Disability Index (NDI) and VVAS were used to evaluate the
severity of subjective pain of the upper and/or lower extremities and
condition of sleep. Subjective sleep quality was rated from 0 mm (‘Best
night of sleep ever’) to 100 mm (‘worse night of sleep ever’). Short
Form-36 (SF-36) and Japanese Orthopedic Association Cervical
Myelopathy Evaluation Questionnaire (JOACMEQ) were used to
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incidence of these adverse events showed no signifcant diferences
between the PGL and ACM groups (Table 3), the number of patients
who complained of somnolence tended to be greater in the PGL group.

3%/ JIRXS $&0 JURXS
3
Q Q
6RPQRIHQFH
*1]]IQHW
1DXVHD

3HULSKHUDI HGHPD

= HLIKI JDLQ

3*/ SUHJIDEDIQ $&O DFHIDPLQRSKHQ

Table 3: Summary of common treatment-emergent adverse events

Discussion

Te results of the present study can be summarized as follows: (1)
both pregabalin and ACM administration improved residual
neuropathic pain in patients treated with cervical spine surgery for
myelopathy; (2) pregabalin was efective for reducing sleep interference
related to refractory neuropathic pain compared with ACM; (3)
pregabalin  sometimes brought about adverse efects such as
somnolence, dizziness, and peripheral edema. Tese results are
consistent with the evidence that pregabalin is an efective treatment
for chronic neuropathic pain caused by a disease of the central nervous
system including post-stroke, spinal cord injury, and multiple sclerosis.
However, residual neuropathic pain in patients treated with cervical
decompression surgery, on which the present study focused, could be
considered as a pain state that is more complicated than diseases
investigated by other studies. Te pathology consists of two distinct
mechanisms: one is neuronal damage in the central nervous system
caused by compression, and the other is residual abnormality in the
peripheral nervous system. In patients who had sufered from
neuropathic pain caused by myelopathy for a long time, these two pain
states might be irreversible even afer cervical decompression
operation and ofen distress patients.

Te Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) was introduced in 2000 to assess the quality of
evidence and gained widespread international acceptance. To date,
various randomized trials for treatment of refractory neuropathic pain
have been performed and several drugs have been identifed as
efective medication based mainly on the GRADE recommendations.
Tricyclic antidepressants, serotonin-noradrenaline reuptake inhibitor
antidepressants, pregabalin, gabapentin, and gabapentin extended
release or enacarbil have strong GRADE recommendations for use in
neuropathic pain and are proposed as frst-line treatments. Notably,
earlier studies of gabapentinoid [11] as a treatment for chronic
neuropathic pain had demonstrated that pregabalin and gabapentin
decreased mean daily pain intensity with an acceptable safety profle,
and had calculated the number needed to treat (NNT) for 50% pain
intensity reduction. A meta-analysis concluded that the overall NNT
was 7.7 (95% Cl, 6.5-9.4) for pregabalin and 6.3 (95% CI, 5.0-8.3) for
gabapentin, and these drugs provide good outcomes not only for
peripheral neuropathic pain but also central neuropathic pain.

Tis study revealed that not only PGL but also ACM improved
residual refractory pain in patients treated with cervical
decompression surgery. Although it has been reported that ACM does
not afect neuropathic pain mechanisms [12], there are reports of
positive efects of ACM for neuropathic pain. ACM attenuates
hypersensitivities caused by neuropathic pain such as chemotherapy-
induced pain [13] and partial sciatic nerve ligation models [14].
Several preclinical studies suggested the mechanisms of analgesic
action of ACM. One is an increase of serotonin levels released from the
brainstem serotonergic neurons in the central nervous system. Another
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