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Research about Adverse Effect of Spinal Manipulation Therapy :
Systemic Review of Literature in Korea and Pubmed.

Seon-Y eong Jeong, K.M.D %, Cha-Ro Lee, K.M.D. 2

Dept. of Oriental Neuropsychiatry, Jaseng Hospital of Korean Medicine
Dept. of Korean Internal Medicine, Jaseng Hospital of Korean Medicine

Objectives : The aim of this systemic review was to summarize and compare adverse effect of spinal manipulation at domestic and
abroad.

Methods : We searched articles in Korean databases and Pubmed. We selected and analysed the articles met inclusion criteria.

Results : 51 cases were included. 32 cases in Pubmed show that adverse effect related to cervical rotation and high velocity low
amplitude(HVLA) thrust manipulation. It leads to severe adverse effect and sequela about vascular. While, 19 cases in Korean articles
shows that domestic spinal manipulation is more safe becase of lower use of high velocity low amplitude(HVLA) thrust. It leads to low
incidence of vascular adverse effect and no sequela.

Conclusions : We concluded that Chuna is difficult manipulation because of possibility of adverse effect. Chuna is recommended to
be taken by licensed medical practitioners who are skilled and complete the regular curriculum. Further studies like meta analysis
about spinal manipulation are needed to estimate incidence of adverse effect. And adverse effects are going to be collected continually
through randomized controlled trials(RCT) related to spinal manipulation.
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584 publication identified
in pubmed

537 publication identified
in korean literature

| 1121 publication included

| 1030 publication excluded :

1

Irrelevant studies and

|

duplications

| Full case report for detailed evaluation (n=91) |

o »No spinal region (n=5)

Excluded(n=47)
Reasons:
»Not mentioned case (n=34)

»Heimlich maneuver(n=1)
»Adverse effect was denied(n=1)
»No details reported(n=6)

44 Articles included

Fig. 1. Flow chart of search results.
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Table T. Adverse Events After Spinal Manipulation in Pubmed.
First Reason Tvoe |/ Onset of Risk
author, Patient Thera- for yp Adverse event / symptoms ~ Outcomes /
. . location of . factors
year, (age) pist  manipul- . . symptoms after duration .
. manipulation (patients)
ref ation treatment
Jones Female Chirop- Neck Cervical Vertebral artery dissection Imme-  Nearly full None
J, (38) ractor  pain manipulation  / headache, vomiting, diate recovery after
2015 diplopia, dizziness and hospitalization /
ataxia 12 days
Strue- Male  Osteop Acute High velocity =~ Massive hematothorax/ 2 days Full recovery None
werd, (17) -athic  thoraco- thrust/ acute thoracolumbar pain after thoracic
2013» physi- lumbar  thoracic region drain via
cian pain thoracotomy / 7
days
Kusn- Female Not Not Axial tension  Subacute cervical CSF Not Full recovery None
ezov  (29) known known  and rotatory leak / headache, nausea imme-  after
NA, manipulation/ and vomiting diate conservative
2013® cervical region bed rest/2
weeks
Wilson Female Chirop- Fussiness Mechanical Fractures of the 7, 8thribs 5days  Full recovery None
PM, (21 ractor  and compression/ posteriorly on the Lt side / after
2012  day) crying thoracic region edema and crepitus of the manipulation /
consistent lower back 19 days
with colic
Jang Male  Chirop- Neck Cervical Central retinal artery 8days Residual Cere-
YJ, (49) ractor and manipulation  occlusion / sudden visual neurological bral
2012% shoulder with prone loss in Rt eye deficits after infarcti
stiffness  position medication/3  on,
years HTN,
DM
Wong Female Not Not Minimal neck  Cervical hematomyelia/  Not Not known Not
KM, 44 known known  massage severe acute neck pain known known
2012% and Rt-sided motor deficit
Tamb- Male  Chiropr Back Lumbar CES / sudden loss of Afew  Residual L5-S1
urrelli  (42) actor pain, manipulation  sensitivity in lower Rtlimb hours  sensitivity HNP
FC, Rtleg and hypoparesthesia of deficits,
20117 radiculo- saddle and urine retention paresthesia,
pathy, Rt sexual
foot impotence, low
paresthe bowel
sia movements
after surgery / 1
year
Lopez- Female Chirop- LBP Thoracic T8-9 HNP without cord Imme-  Nearly full None
Gonzal (45) ractor manipulation  compression and cord diate recovery after
ez A, ischemia from T6 to the bed rest and
2011® conus medullaris / acute steroids / 15
complete paraplegia days
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Sahath Female Mid Confine- Liftneckand A fracture of the 2nd Imme- Injurywastoo  Not
-evan  (33) wife ment swift rotation  cervical vertebra with diate old to surgery/  known
R, care manipulation  atlanto-axial subluxation not to keep
2011 with sitting that resulted in cord treatment
position compression / spastic
paresis of the upper and
lower limbs
Wise  Female Not Neck, Neck hyperex- Subclavian artery Imme-  Full recovery 7th
R, (37) known  shoul- tension occlusion led to multiple  diate after surgery / 3  cervi-
2008* der, cerebellar infarcts / frontal months cal rib
arm pain subarachnoid
hemorrhage, myocardial
infarction and Rt. hand
vascular compromise
Solh- Male  Not LBP Lumbar Lumbar epidural Imme-  Residual Recei-
eimO, (77) known manipulation  hematoma / CES with diate bladder ving
2007 lower extremity paresis dysfunction after anticoa
and urinary retention surgical gula-
evacuation /not tion
mentioned due to
chronic
atrial
fibrilla-
tion
Albay- Male  Chiropr Neck Cervical Intracranial hypotension ~ 1day  Full recovery None
rams, (49) actor pain rotation and syndrome due to after
2006 hyperextension spontaneous CSF leaks / intravenous
not mentioned rehydration /3
months
Patel Male  Not Rt LBP, Lumbar Abdominal aortic Not Full recovery Not
SN, (69) known Rtleg manipulation  aneurysm/not mentioned known  after surgery/  known
2006* radiculo- not mentioned
pathy
Neetu Male Not Neck Cervical Cervical epidural Imme-  Nearly full Uncont
R, (55) known  pain manipulation  hematoma with acute diate recovery after  rolled
2006* Brown-sequard syndrome steroid HTN
/ Rt sided hemiparesis treatmentand by
and bladder disturbances surgery / 15 anticoa
days gulant
Chen Male Chirop- Neck Cervical Vertebral artery dissection Imme-  Full recovery None
WL, (28) ractor  pain manipulation  and cerebellar infarction/ diate after
2006* vertigo hospitalization /
8 days
Lai Male Two Regul-  Strength of Rhabdomyolysis / Imme-  Not known DM
MY, (88) new arly massage was weakness of four limbs,  diate
2006* mass- received strongerthan fever(38°C), acute renal
agists  body that of the past failure
massa- /not
ge mentioned
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Wada Male Shia-  Stiff Massage on Internal jugular vein Imme-  Full recovery None
Y, (35) tsu neck the Rt neck thrombosis / Rt neck pain  diate after
2005% mass- and Rt and swelling, severe Rt hospitalization /
eur shoulder for 30 occipital headache 3 weeks
minutes
Wen-  young Not Not Cervical Wallenberg's syndrome  Afew  Not known Not
ban patient known known  manipulation  due to dissection of the hours known
AB, vertebral artery with
2004%® subsequent occlusion of
the posteroinferior
cerebellar artery
lzquier Female Not Not Cervical Locked-in syndrome due Imme-  Residual Not
do- (37) known known  manipulation  to vertebral artery diate locked-in known
Casas dissection / decrease syndrome after
J, level of sense, intraarterial
2004 tetraparesis and alteration fibrinolysis / not
of cranial nerves mentioned
Beck J, Female Chiro- Not Axial tension Intracranial hypotension/ Imme-  Gradual Not
2003 (40) practor known  whilerotating headaches, nauseaand diate recovery after ~ known
the head / vomiting surgical
cervical region evacuation /
several weeks
Misra Male Barber Not Cervical Intradural mass Not Not known Not
UK, (30) known  manipulation  compressing cord at Rt known known
2001 C1-2 /fainted, spinal cord
and brainstem
dysfunction
Yosh- Female Not Not Cervical Spontaneous vertebral Not Not known Chiropr
idas, (57) known known  manipulation  arteriovenous fistula at C1 known actic-
2000 level / Rt arm induced
radiculopathy vertebr
subsequently pulsating obasilar
tinnitus and vascular bruit infarc-
in the nape tion
Hilier ~Female Chiro- Rtneck, Rotationtothe Dissection ofthe Imme-  Not known. None
CE, (38) practor Rt Lt and extracranial vertebral diate anticoagulation
1998% occipital  extension and  artery with subsequent with warfarin
pain sudden lateral  brainstem and cerebellar was followed / 6
flexion / ischaemia / vomiting, months
cervical region severe vertigo, Rt neck
pain
Lipper Female Chiro- Midtho-  Thrust Brown-Sequard Imme-  Residual None
MH, (58) practor racic and technique - syndrome / Lt side diate decreased
1998* posterior head firstin weakness, Lt upper sensation to
cervical  extensionthen extremity spasticity, pain involving
pain flexion, with decrease in pain and the Rt arm after
rotation both temperature sensation on physical therapy
side - with Rt side limbs /12 weeks

prone position /
cervical region
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Simn- Female Chiro- Ltneck Rotationtothe Intracranial aneurysm/ Imme-  Rsidual None
ad VI, (45) practor stiffness, Rtand painful ophthalmoplegia  diate oculomotor
19974 occipital  hyperextensio palsy after
pain n/ cervical surgery / 1
region month
Mikhail Male  His Mild LBP Massage Renal artery embolization Later Full recovery Aortic
A (59) wife walking on his  / abdominal pain, severe that after surgery occlu-
19974 back with Lt loin pain radiating to the after- and sion
prone position  groin, vomiting noon anticoagulation /
6 weeks
Destee Male  Not Torticollis Cervical Intradural cervical HNP/ 3 days Could stand None
A (31) known by Rt manipulation  sensory and motor deficit upright after
1989 cervico- in the four limbs, surgery / 3
brachial sphincteric dysfunction weeks
neuralgia
Murthy Male  Barber Neck Sudden jerky  Aneurysm of the cervical  1-2 Full recovery None
IM, (40) pain rotation, internal carotid artery / Lt  hours  after surgery /
1988 extensionand neck swelling, not mentioned
flexion / hoarseness of voice, Lt
cervical region eyelid ptosis, loss of
sweating on the Lt face
Grayso Not Chiro- Ltneck Sharp Dissections of the Rt Imme-  Not known Not
nMF, known ptactor pain, downward internal carotid artery and  diate known
1987* (45) LBP cervical thrust Rt vertebral artery /
on the Lt Horner°@s syndrome - Lt
posterolaterall headache, Lt. eye pain
y with prone and ptosis and constricted
position pupil, Lt facial anhydrosis
Austin  Not Physiot Back Thoracic Fractures of thoracic Imme- Painresolved  Not
RT, known herapist pain manipulation  vertebral bodies / not diate with local known
1985* (52) mentioned radiotherapy
and
chemotherapy /
not mentioned
Female Not LBP, Lumbar Lumbar compression Imme-  Full recovery Not
(55) known Lt manipulation  fracture / paraplegia diate after surgery /3 known
sciatica months
Zivl, Female Chiro- Heada- Anterior Anterior cord 2 Able to walk Osteog
1983*  (12) practor che, compression  compression by cervical  weeks  after halo -enesis
neck manipulation/  spondylolisthesis / urinary traction /3 imper-
pain, cervical region urgency and frequency, weeks fecta,
LBP clonus of legs, legs Multiful
weakness led to motor limbs
paraplegia fract-
ures,
Knee
surgery

LBP : Low Back Pain, Rt : Right, Lt : Left, HNP : Herniated Nucleus Pulposus, CSF : CerebroSpinal Fluid, CES : Cauda

Equina Syndrome
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Table [I. Adverse Events After Spinal Manipulation in Korean Literatures.
First Reason Tvoe | Onset of Risk
author, Patient Thera- for yp Adverse event / symptoms ~ Outcomes /
. . location of . factors
year, (age) pist  manipul- . . symptoms after duration .
. manipulation (patients)
ref ation treatment
Park, Female Mass- LBP Thrust and L5-S1 HNP; massive Imme-  Full recovery None
2007 (31) age rotationary extrusion diate
thera- techinique in
pist side position /
lumbar region
Male  Physi- LBP Lumbar flexion L3-4 HNP; acute Imme-  Full recovery None
(30) cal and distraction protrusion, annular tear diate after surgery
thera- manipulation
pist
Male  Physi- LBP, Thrust and L2-3 HNP aggravation;  Imme- Notmentioned L2-3
41) cal both rotationary protrusion, annular tear diate HNP
thera-  sciatica techinique in
pist side position /
lumbar region
Jang, Male OMD LBP Thrust and L3-4, L4-5 traumatic Imme-  Moderate to full None
2006 (53) rotationary tearing diate recovery after
techinique in hospitalization
side position /
lumbar region
Kong, Female OMD  Neck Cervical Intracranial hypotension ~ Within  Full recovery None
2006 (32) stiffness, rotationary due 24
back and thrust to dural tear in lower hours
pain manipulation  cervical or upper thoracic
area
Ko, Male OMD  Neck Cervical Retropharyngeal Several Full recovery None
2006® (55) pain, rotational hematoma hours  after
ROM manipulation hospitalization
limit with
sitting position
Female OMD  Neck Flexion C5-6, C6-7 HNP Imme-  Not mentioned None
(51) discom- distration diate
fort manipulation /
upper cervical
region
Youn, Female OMD LBP, Thrust and L4-5 HNP aggravation Imme-  Moderate to full L4-5
2004 (21) Rt rotationary diate recovery HNP
sciatica  techinique in after
side position hospitalization
and rotationary
extension
manipulation /
lumbar region
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Youn, Female Unlicen Shoulder Rotational, C5 body fracture / neck Imme-  Full recovery None
2001™  (18) -sed pain strong force pain, rotation limitation diate after
thera- thrust / cervical hospitalisation
pist region
Park, Female Unlicen Neck, Cervical Atlanto-axial subluxation/ Imme-  Full recovery None
20012 (29) -sed shoulder manipulation  pain worsened, diate after
thera-  pain headache, neck ROM hospitalisation
pist limitation
Lee, Female Unlicen LBP, High velocity L1, 2 body fracture / Imme- Moderate Patient
2000  (43) -sed hip pain  thrust aggravation of pain, diate recovery after  had
thera- technique / walking disturbance, hospitalisation  tubercu
pist lumbar region  lumbar ROM limitation and tuberculosis  losis of
medication the
bone
Lee, Female Unlicen Neck Upper cervical Infarction at Rt Imme-  Moderate None
2000  (30) -sed pain manipulation  posterolateral medullar diate recovery after
thera- and hospitalization
pist Rt cerebellum
Kim, Male  Self LBP, Traction/not  L5-S1 HNP aggravation ~ Not Full recovery None
1999%  (41) therapy Ltleg mentioned ;sequestration, CES known  after surgery
numb- / LBP, both leg pain
ness worsened, paraplegia,
dysuresia
Kwon, Male Physi- LBP, Thrust and L2-3 HNP aggravation Imme-  Minimal to L2-3
1999%  (45) cal both rotationary ;sequestration, CES diate moderate HNP
thera-  sciatica techinique in recovery
pist side position / after surgery
lumbar region
Kim, Male  MD LBP, Thrust and L5-S1 HNP aggravation  Imme-  Moderate L5-S1
19987 (52) Rt rotationary ;sequestration, CES diate recovery after ~ HNP
sciatica  techinique in surgery
side position /
lumbar region
Female OMD  LBP, Thrust and L4-5 HNP aggravation, Imme-  Full recovery Not
(32) Rt rotationary posterior longitudinal diate after surgery known
sciatica  techiniquein  ligament tear
side position /
lumbar region
Male  Not LBP, Thrust and L4-5 HNP aggravation; Imme-  Full recovery L4-5
(48) known Rt rotationary sequestration, posterior  diate after surgery HNP
sciatica  techiniquein  longitudinal ligament tear
side position /
lumbar region
Female Not LBP, Mechanical L5-S1 HNP aggravation; Imme-  Full recovery L5-S1
42) known Rt compression  sequestration diate after surgery HNP
sciatica  on low
back area
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Park, Male Mass- Heada-
19979 (26) age che

thera-
pist

Not mentioned Extensive infarction of the Imme-  Moderate to full None

pons and the left diate recovery
cerebellar after
hemisphere, the occlusion hospitalization
of

basilar artery, severe

stenosis

of the Lt vertebral artery

LBP : Low Back Pain, Rt : Right, Lt : Left, HNP : Herniated Nucleus Pulposus, OMD : Oriental Medical Doctor, MD :

Medical Doctor, ROM : Range of Motion

Table TM. Comparison of Patients’ Age and Reason for Manipulation Who had Adverse Event after Spinal

Manipulation between Korea and Pubmed.

Pubmed

Korea

Age 21 day ~ 88 years

18 ~ 55 years

Neck pain and stiffness(n=14, 43.7%)
LBP(n=3, 9.4%)
Reason for Confinement care(n=1, 3.1%)
manipulation Not known(n=8, 25%)
Neck pain and stiffness, discomfort(n=5, 26.3%)
Headache(n=1, 5.2%)

Thoracic pain(n=5, 15.6%)
Colic(n=1, 3.1%)
Regular body massage(n=1, 3.1%)
LBP and sciatica(n=12, 63.1%)
Shoulder pain(n=1, 5.3%)

100%

80% 437

60%

40%

Male
B Female
® not known

20%

0%
PubMed Korea

Fig. 2. Comparison of parients gender with adverse event after spinal manipulation between Korea and Pubmed.
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100%
80%
B Cervical region
60% 1 Thoracic region
4 B Lumbar region
R = M not known
20% |
0% +- o

PubMed Korea

Fig. 3. Comparison of parients’ manipulation region with adverse event after spinal between Korea and Pubmed.

W Artery dissection

H HNP

W CSF leak

B Aneurysm

B Arteriovenous fistula
= Dural tear

¥ Hematoma

= Hematomyelia

Fracture

® Vein thrombosis

Brown sequard syndrome

Fig. 4. Cevical adverse event after spinal manipulation Pubmed.

B HNP aggravation
m CES : HNP aggravation
B HNP

Fig. 5. Lumber adverse event after spinal manipulation in Korea.
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100%

80%

60% -

40% |

20%

0%
PubMed

“ Immediate
W delayed

B not known

Korea

Fig. 6. Comparison of adverse event onset after spinal between Korea and Pubmed.

100%

80% -

60% -

40%

20% -

M Full recovery

" Moderate recovery
W Sequela

H not known

0%

PubMed Korea

Fig. 7. Comparison of adverse event outcomes after spinal between Korea and Pubmed.
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