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ABSTRACT

INTRODUCTION. High-velocity low-amplitude (HVLA) manipulation of the cervical spine is commonly used in clinical practice
to manage various musculoskeletal conditions. This review discusses the safety profile and therapeutic outcomes of cervical HVLA
manipulation, highlighting its role in optimizing patient care while minimizing potential risks.

AIM. To review scientific evidence on the safety and effectiveness of HVLA manipulation therapy on the cervical spine and evaluate its
impact on patients’clinical improvement. Through this analysis, it is expected to provide guidance for practitioners in assessing the risks
and benefits of using HVLA techniques in physiotherapy practice.

MATERIALS AND METHODS. This study employed a literature review approach by collecting articles from the PubMed (49 publications),
ScienceDirect (198 publications), PEDro (2 publications), and EBSCO (21 publications) databases, published between 2014 and 2024.
The initial search identified a total of 270 articles related to HVLA manipulation for cervical musculoskeletal disorders. Following the
selection process, 62 articles were removed due to duplication, 158 articles were deemed irrelevant at the title review stage, and
26 articles were evaluated based on their abstracts. The final selection included 15 articles that met the inclusion criteria for analysis.
The selected articles comprised randomized controlled trials and meta-analyses assessing the effectiveness of HVLA on pain, mobility,
and function. The selection process was conducted systematically to ensure data validity and relevance.

RESULTS AND DISCUSSION. The study findings indicate that the application of HVLA manipulation on the cervical spine is effective in
reducing pain, increasing range of motion (ROM), and improving function in patients with musculoskeletal neck disorders, including
mechanical neck pain and tension headache. HVLA influences joint biomechanics, releases restrictions, and reduces muscle tension,
contributing to enhanced mobility and pain reduction. Additionally, this technique provides pain modulation effects and long-term
benefits for patients’ functional activities. However, implementing HVLA requires a comprehensive risk assessment to identify suitable
patients and minimize potential complications, including the risk of vertebral artery injury. These findings highlight the importance of
an evidence-based approach and caution in clinical practice to ensure optimal and safe therapeutic outcomes.

CONCLUSION. HVLA manual therapy on the cervical spine is effective and safe, particularly for neck pain relief and functional
improvement, although certain risks must be considered. Practitioners should conduct a thorough risk assessment and take patient
conditions into account for optimal outcomes. The impact of HVLA on blood flow, blood pressure, handgrip strength, and cervical spine
muscle strength is not significant, making it unsuitable as a primary intervention.
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PE3IOME

BBEJEHUE. BbicOKOCKOPOCTHAsA H13KoaMmnnTyaHas TexHnka (HVLA) Ha weliHoM oTaene no3BOHOUYHKKA OObIUHO MCMOMNb3yeTCA B KNu-
HUYeCKOW NpaKTrKe AN neyeHns pasnryHbix 3a6051eBaHNI ONOPHO-ABUraTeNbHOro annapara. B atom o63ope o6cyxpaatotca npoduns
6e30MacHOCTM 1 TepaneBTUYeCKre pe3ynbTaThl WelHo HVLA-MaHunynaumm, nogyepkrsas ee posib B ONTYMU3aLMK yXo[a 3a NaLyeH-
Tamyi IPY MUHMMU3ALUN NOTEHLUASIbHBIX PUCKOB.

LIEJIb. PaccMoTpeTb HayuHble AaHHble 0 6e30nacHOCTY 1 3PpdeKTUBHOCTY Tepanumn MaHunynauvein HVLA Ha weiHOM oTaene no3so-
HOYHVKA 1 OLEHUTb ee BIINAHME Ha KIMHMYECKOEe YIyylleHne COCTOAHNA nauneHToB. OXMAaeTcs, YTo C MOMOLLbIO 3TOro aHanusa oy-
ZyT NpeaocTaBieHbl peKOMeHAAUMY Ans NPAKTUKYOLWUX Bpayel Mo oLeHKe PUCKOB U NPenMyLLecTB NCNofnb3oBaHmsa metogos HVLA
B dM3moTEpPaneBTNYECKON NPpaKTUKe.

MATEPUAJIbl U METO[bI. B 3ToM nccnefoBaHMM NCNONb30Bancs noaxod o63opa nurepatypbl nyTem c6opa cTaTein U3 6a3 faHHbIX
PubMed (49 ny6nukauwmin), ScienceDirect (198 ny6nukauwnit), PEDro (2 ny6nukauun) n EBSCO (21 nybnunkauwms), ony6nmKoBaHHbIX
3a 2014-2024 roppl. [epBoHayanbHbI NOUCK BbIABWIT B 00LLe CNOXKHOCTK 270 cTaTeld, cBsizaHHbIX ¢ HVLA npu WelHbIX MbllLeYHO-CKe-
neTHbIX paccTpoicTaax. Mocne otbopa 62 cTaTby HbINN yaaneHbl U3-3a fyb6nupoBaHus, 158 ctatein 6biM NPU3HaHbI HepeeBaHTHbIMU
Ha 3Tarne pacCMOTPEHUS 3arofIoBKa, a 26 cTaTei Obin oLeHeHbl Ha OCHOBe UX pedepaToB. OKOHUYATESNbHBIV BbIOOP BKItoYan 15 ctaTen,
KOTOpble COOTBETCTBOBANV KPUTEPUAM BKIIOUEHMSA 418 aHanm3a. BoibpaHHble CTaTby BKIIIOYaNM paHAOMM3POBAHHbIE KOHTPONMpYe-
Mble UCMbITaHUA U MeTaaHanu3bl, oleHrBawLwme 3bdekTrBHOCTb HVLA B 0THOWEHUN 6011, noaBUXHOCTY 1 dyHKUMK. Mpouecc oT6opa
NPOBOAUIICA CUCTEMATUYECKU, YTOObI rapaHTUPOBAThb JOCTOBEPHOCTb 1 PeNIEBAHTHOCTb JaHHbIX.

PE3YJIbTATbl U OBCYXAEHUE. Pe3ynbTathl ncciefoBaHUA NOKa3biBaloT, YTO NnpumeHeHne HVLA Ha wenHom oTaene no3BOHOYHMUKA
3bPeKTMBHO ANA yMeHbLIeHWs 6011, yBennyeHns arana3oHa asvkeHnii (ROM) n ynydweHna GyHKLUN Yy NaLMEHTOB C MbILEYHO-CKe-
neTHbIMU 3a60MeBaHNAMY Leu, BKIOUaA MeXaHUYeckyto 605b B Lwee 1 rofioBHyto 605b HanpskeHus. HVLA BnvsaeT Ha GuomexaHuky
CYCTaBOB, CHUMAET OrpaHUYEHUsA 1 CHXKAET MblLUeYHOe Hanps>KeHre, CocoOCTBYA NMOBbILEHMIO MOABUXHOCTU U YMeHbLUeHUIo 60mu.
Kpome Toro, 31a TexHrKa obecneurBaet 3bpeKkTbl MogynaLmy 601 1 JONTOCPOYHbIE NPenMyLLecTBa AnA GYHKLMOHANbHOW aKTUBHO-
cTr naumeHToB. OgHako BHeppeHue HVLA TpebyeT KOMMNIEKCHON OLIEHKM prCKa AN BbIABNEHWSA NOAXOAAMX NALMEHTOB Y MUHUMN-
3aLMV MOTEHUMANbHbIX OCIIOXHEHWIA, BKIOYAA PUCK MOBPEXAEHUA MO3BOHOUYHON apTepurm. ITn pe3ynbTaTbl NOAUYEePKNBAIOT BaXKHOCTb
noaxofa, OCHOBAHHOIO Ha AOKAa3aTeNbCTBAX, M OCTOPOXHOCTUN B KIMHNYECKON NpaKTuKe Ans obecneyeHns onTumanbHbix 1 6e3onac-
HbIX TepaneBTUYECKMX Pe3yNbTaToB.

3AKJTIOYEHUE. HVLA Ha weliHOM oTfene no3BoHOYHMKa 3ddeKTuBHa 1 6e3onacHa, ocobeHHO Ansa obneryeHns 60nu B LWee 1 ynyylue-
HUA GYHKUWMIA, XOTA HEOOXOAVMO YUMUTbIBATb OnpefeneHHble pUcKkU. MpaKTuKyoLwmre Bpaun JOSKHbI MPOBOANTD TLIATENbHYIO OLEHKY
pUCKa 1 yunTbiBaTb COCTOAHME MaLMeEHTa AN AOCTVXKEHMSA ONTUMaNbHbIX pe3ynbTaToB. BnnaHve HVLA Ha KpOBOTOK, apTepuanbHoe
[aBneHue, Cuny PyKonoXatus 1 Cy MblLUL, LWEeNHOro oTaena NO3BOHOYHMKA He ABMAETCA 3HAaUMTENbHbIM, YTO [JeNlaeT ero Henpuroa-
HbIM B KauecTBe MepPBNYHOIO BMeLLaTeIbCTBa.

KJTHOYEBDIE CJTOBA: sbicokockopocTHas HIU3KoaMnnuTyaHas TexHnka (HVLA), MblleUHO-CKeneTHble MaHWynALmm, 6esonac-
HOCTb Tepanuu, 6oJib B LLee, AnanasoH ABVKEHUI
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INTRODUCTION

High-velocity low-amplitude (HVLA) manipulation is
a manual technique commonly used in physiotherapy
and chiropractic care to address various musculoskeletal
disorders. In HVLA, manipulation is performed rapidly but
with relatively low force to influence joint mobility and
reduce tension in the surrounding tissues. This technique
aims to restore joint range of motion, alleviate pain,
and enhance function in areas experiencing restriction

or dysfunction, particularly in the cervical spine (neck)
segment [1]. Cervical HVLA manipulation can help manage
mechanical neck pain and other related musculoskeletal
disorders, such as tension headaches and shoulder pain,
which are closely linked to postural conditions and muscle
imbalances around the cervical region [2, 3].

In clinical practice, the HVLA technique for the cervical
spine is often considered due to its potential benefits in
managing both chronic and acute neck pain. This technique
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is believed to provide rapid and significant results for
certain conditions and is frequently used alongside other
therapeutic modalities, such as strengthening exercises
and stretching, to achieve more optimal treatment
outcomes [4]. Although cervical HVLA manipulation
has the potential to yield positive results, it requires a
comprehensive understanding of anatomy, biomechanics,
and patient risk assessment to minimize the likelihood of
serious adverse effects, such as vertebral artery injury [5].

HVLA manipulation therapy for the cervical spine has
been proven to provide significant benefits in reducing pain,
improving mobility, and enhancing function in patients with
various musculoskeletal disorders of the neck. Several studies
have shown that this technique is effective in reducing the
intensity of mechanical neck pain and increasing cervical
joint range of motion, thereby contributing to postural
recovery and improvement in functional activities [4].

HVLA manipulation also has a positive impact
on patients’ quality of life, particularly for individuals
experiencing limitations in daily activities due to chronic
neck pain. A study by Puentedura E.J. et al. (2012) found
that patients receiving cervical HVLA manipulation showed
significant improvements in pain parameters and quality
of life compared to those undergoing therapy without
manipulation [6]. Additionally, this therapy serves as
a safe, non-surgical option that can be integrated with
other interventions, such as strengthening exercises and
mobilization, to achieve better outcomes in managing neck
disorders, reduce the need for pharmacological treatments,
and lower the risk of long-term complications [7].

Although cervical HVLA manipulation offers potential
benefits, it also raises concerns regarding the risk of injury,
particularly to the vertebral artery and neural structures
surrounding the cervical spine. Vertebral artery injury,
although rare, can lead to serious consequences such
as ischemic stroke induced by thrombosis or embolism
following cervical manipulation [5]. Additionally, there
is a risk of nerve damage due to excessive pressure or
stretching of cervical neural structures, which may result
in radicular pain or other neurological symptoms [8].
These risks are influenced by various factors, including
the manipulation technique used, the patient’s health
condition, and the practitioner’s experience or skill level.
Research suggests that practitioners with proper training
and sufficient experience are more likely to minimize these
risks through comprehensive risk assessment and cautious
technique application [2]. Specific conditions such as
a history of vascular disease or cervical spine disorders
should also be considered in clinical decision-making to
avoid unwanted complications.

There is a lack of consensus among practitioners
regarding the safety limits and appropriate procedural
standards for cervical HVLA techniques, leading to
variations in clinical practice and potential risks for
patients. Existing guidelines and recommendations are
often inconsistent, making it challenging for practitioners
to determine the best approach to implementing this
technique [9]. In this context, a comprehensive review
is essential to compile and analyze the latest scientific
evidence on the safety and effectiveness of cervical HVLA
therapy. By integrating findings from various studies, this
review aims to provide clearer, evidence-based guidance
for practitioners, thereby improving care standards and
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minimizing risks for patients. The results of this review
are expected to serve as a valuable reference in clinical
practice, assisting in better decision-making regarding the
application of cervical HVLA manipulation and promoting
safe and effective physiotherapy practices.

AIM

To review the scientific evidence regarding the safety
and effectiveness of HVLA manipulation therapy on the
cervical spine and to evaluate its impact on patients’ clinical
improvement. Through this analysis, the study aims to
provide guidance for practitioners in assessing the risks and
benefits of using HVLA techniques in physiotherapy practice.

MATERIALS AND METHODS

Publications on this topic were collected and analyzed
from the PubMed, ScienceDirect, PEDro, and EBSCO
databases, covering studies published from 2014 to 2024.
The search algorithm was developed in accordance with
the requirements and guidelines for reporting systematic
reviews and meta-analyses (PRISMA) [10]. The search
strategy included studies using specific search terms and
keywords (including MeSH). Keywords used in the database
search: (“HVLA Thrust” OR “High-Velocity Low-Amplitude”
OR “Cervical Manipulation”) AND “Cervical”. The final search
was conducted on 03.11.2024.

RESULTS AND DISCUSSION
Introduction to High-Velocity Low-Amplitude (HVLA)
Technique

HVLA manipulation is a manual therapy technique
commonly used in physiotherapy and chiropractic
practice to address various musculoskeletal disorders. In
HVLA, manipulation is performed rapidly while applying
relatively low force to influence joint mobility and reduce
surrounding tissue tension. HVLA involves the application
of a quick force within a short duration, distance, and/or
rotational area within the anatomical range of motion of a
joint. This technique targets restrictive barriers across one
or multiple planes of movement to achieve the release of
restrictions [25].

HVLA techniques involve the application of a rapid
force within a short duration, distance, and/or rotational
area within the anatomical range of motion of a joint. This
approach is used to engage restrictive barriers across one
or multiple planes of movement to achieve the release of
restrictions. HVLA manipulation utilizes high velocity and
low amplitude thrusts to manipulate the joint effectively.
According to LaPelusa A. and Bordoni B. [26]. Dr. Kirkaldy-
Willis was the first to conceptualize and publish the theory
of the Biomechanics and Biology of the Spinal Degenerative
Cascade. He defined HVLA as “a skilled, passive therapeutic
maneuver in which a synovial joint is taken beyond its
normal physiological range of motion (toward the restrictive
barrier) without exceeding anatomical integrity limits”.

HVLA therapy is a specialized manual therapy technique
that applies a rapid and short-duration force within a small
range of motion in the joint’s anatomical movement. This
method engages restrictive barriers to achieve the release
of restrictions. HVLA treatment is commonly associated
with an audible and palpable release, often perceived as
a “pop”, which occurs due to cavitation within the spinal
intervertebral joint, followed by subsequent release [27].

CTATbU




BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(4)

RAHMAT NUGRAHA ET AL. | REVIEW

(50°0 > d) uonejos 13| pue
(#00°0 = d) uoIxa|} |e431e| 3B (600°0 = d) UOISUIXD |BDIAIDD

UOIIUSAIDIUI
-150d sa1nulw Qg pue ‘1a)je A|91e1paww] ‘91049q U el
9J9M SIUBWDINSEI "Spueq asual snizadesy Jaddn

ured 323U dydads-uou

Ul S9WO021Nn0 J191aq Apybijs pamoys dnoub |1033Yy-3|660] ay3 Pue vl D 3e _o_.o;mw‘_f ured ainssa.d pue ‘uopow jo 21U04YD YlIM $103[gnNS Ul sIsAnauew " [yLl“less
, ] obuel |eDIAIDD ‘(SYA) Uled 23U papn|dul suolen|eAs YV Z3pUdIN b
I9ASMOH *sdNoJb U3DMIDQ SDUIDYIP [ed1ul]d Juedyiubls 1 BuneBIRY U104 ‘Uonisod 5ucid © Ul snbiuUss uone[ndiuew [euids d1d>eIoy) OM} JO eAOUESE

OU UM ‘uondnpai uled widl-110ys pue ‘AlAlsussoueydaw 1 oull 1 tiog uont T 4291 S1239449 WJ)-1oys ay3 dsedwod o) J

AIGOW 323U paAoIdLUI SISANBURW Y10g [10239Y-3]660] aY1 1UaIMISpUN J13Y10 Y1 pue ‘uonisod
o : auidns e ul anbiuydal 6oq ay3 paaiadal suo :sdnoib
OM) 01Ul PapIAIP Ajwopues a1am siuedidinied A1xig
PopUSLULIOISL alom JaquIaAoN 011snbny wolj spunou
2Jed [epowiinw pue uonejndiuew doeidoliyd ‘swoirdwAs 8L0z 199 N O3 v 4 5P
, 93141 UIYHIM SIUSWIIL]S ||’ UO Paydeal Sem SnSuasuod)
Jejndjpel Jo saydepeay yum sased buipnjpul ‘uied yd3u
. 'ssadoud 1ydjog payipow e buisn syuawialels 0g Passasse  ured ydau yim synpe uj Juswabeuew .
pa1edijdwodun 104 "3dUSPIAS JLIIUBIDS 3|qe|ieAe 1537 3yl Uo . . [€L]]ed®
. 19dxa d11oe1doiiyd 94 Jo [Sued [euolieu Y "saydieas d110eidouiyd 10) suolepuUSWIWOdI " €
paseq 2J9M SsuollepuawWW0dal 3d1deid 1s3q 3y “uied ¥d3u 6 5 d q M Usjeym
UM S} Npe 10} [elid)3J pue ‘uoiindaxs ‘bujuue|d Juswiesn Po19biE} YDNOIYY poylIliopl SEM 9IMEISA] [EUORIPPY MeIA 1599 doPAIp oL
© quswssasse ‘sisouBelp JUasU0d BUIpN|U| ‘S191UN0IUS 'SSUIRPING BIIUI> 15338 3L} UO PIsEq SUOREPUILIOI3]
| e .ﬂuwo_mm_omhocg vwa\.,_wu_ﬂpwEMHEm . padojanap spadxa d133eidoiIyp JO 391WWOD BulIdals
sbumas et bunias ubisap pa||043u0d paziwopuel
J9Y10 pue 3JIAISS Y1|eaH [BUOIIRN Ul SSWO0D1N0 Yljeay o 159p Po]|0AUO pozilop
35UBYUS 0} [enu=10d J13U3 BURYBIIUBIY ‘SUOHEIINSUO? UOI}PUOD Ydes J9}je pue 21043q ssa204d snouids /) ayy  1591150d-159131d :ubisap Apnis *s1d9y
o1l uu_ mbmw o mc_b:; wm.scmw._M m.uo_ mu._c:_EEOU 1e J919wob|e ue buisn painseaw sem | dd usawbas | | 0Qa>0u pue 0gade|d [eNIX31U0D
[E1ULP 1 ! Hnp p A5 uonest . -/ dy11e (1snuyl yIAH) uoneindiuew jeuids papnjoul 918311 01 | dd 9Se3IDIP J0 3seadUl .
30 IXBIU0D BY3 Ul PASSNISIP d1e sBuIpuy 353U (12949 uoIPUOD Ydeg *(JS0d) uoiiediunwwod aAsod 1o A|9A1103dsal ‘buil1as uoieNSUod [zLl'le3s
. 6 d 10U DI np yoe3 *(Dsod) uonedi 8] [°Al 1 ey 3 uc1ahOe [4
0g220U 0u "311) 15349 3uedLIUbIs e 3>npoid ouplp, NaN) UORESIUNWWIOD [e13naU ‘(HBaN) UOREIIUNWWOd  1y3edoaiso ue uiyum quswbas jeuids 3 1OIPIPEUS
uoI1eDIUNWIWOD dAI3RHB3U 3IyMm ‘(139449 ogade|d e “a1) 1dd (OnaN) uohe! e (5b3N) uoneo! 1 ! um |eul
oo .uw 5 ues _:.m_m ° op : LONEAIUNUILIOS DAl _mom 0 aA11ebaU :ubISap 19A0SS0ID sainseaw-paleadal e buisn L1-/D 9y11e uonendiuew yAH
_ow>>w mm_mw mcw_.uo .-“m%n_ Mco_wﬁqu 2311 [l m.w.obmyhnp_m swie uonipuod aleiedas aaiy3 01 paubisse Ajuwopuel 910497 UOIIRIIUNWWOD dARHIU
uo w_MHm co__pmu_c:EchU 10 Puwtw Emuc_%m__m_ e sem 214 pue paynidai a1am siuedidinied diewoldwAse gg pue 9A11S0d JI9Y19yM SUIULIDIDP O]
UOI1UDAIDUL
150d yasm auo pabueydun paurewss Aususiur ured 399M 15JY DY1 Ul Pa3D3||0d a1aM ([gN) Aujigesip paieja. uled yoau |edjueydaw
55N ‘PIOYSBIYL 3E1IR1AP [EWILIW .w . mc_m.meSm. B_oa -ujed y23u pue (3jeds buiies ured [edusWNU) ALSUS1UI J1U04Yd Yiim syuaiied ul AJIARISUSS
! [0459141 9 |euiuitl s43 bul 7 ured yau ‘Ajleuonippy ‘1dd pue 3Sdr Aq passasse asuas uied ainssaid pue ‘Aujiqesip paiejal [LLl

jeasAydodebAz 9)-G) Y3 A|uo Yim ‘S1e1apowl sem | dd 10}
9215 1739 9y | "dbueyd 3|qe1231ap [eWIUIW 3y} buipasdxa
‘Juedylubis a19m |gN pue 3sdr ul sabueyd ay] "uied ydau
|ed1URYd3W dlUuoIyd yum syuedidiyied ul [N pue ‘1 dd ‘3Sdr
panoidwi uore|ndiuew 1sniy3 [e31AI93 JeY) punoy Apnis ay |

119Y1S2Uly |BDIAIDD POPN|DUI SSWODINO S3RIPAIWW|
‘uone|ndiuew weys 10 (39] 10 1yb11) uonendiuew
1SNJY31 [BDIAIDD JOYUD SAI9I31 0 paubisse Ajwopuel
2JoM uled ¥}33u [ed1uRYIDW YIM S[eNpPIAIPUL JINOJ-KA1j1H

-uted ‘Ausuaiul uied ‘asuas d11aYIsaUD]
211eydad031A13d uo uone|ndiuew
weys Jo uonendiuew 1sniy3

|EDIAIDD JO SID3YD SY3 dUIWEXD O]

‘le3d “geuenr |
-Z319d-emaen

uoIsn|puo) pue sy|nsay

poyIs

wiy Apms ON

S9DIMY MIIASY P1I3ISS JO ele( *L d|qeL

133

ARTICLES



(4)

BECTHMK BOCCTAHOBUTEJIbHOM MEJIULIUHDI | 2025 | 24

auids |ediAI9d Jaddn
9Y1 ul ulo( 1904 |eJa3e|eilu0d o [eiale|isdl 3|buls e bunabael
J0 yoeoidde Adeiayy jenuew jeuoilipes sy sabusjjeyd

CTATbU

SIY "1snJy3 Jad suoieyiaed ajdinjnw Yum ‘suoiieyined 5IEMLOS GelIely WIS
[eda1e[iun ueyy |eiale|iq dnpodd 03 A|9y1] 310w Ajpuedyiubis BIA SRADSL OIbNE bUE SIskieue HEMo_bu_\w,_am Buish uoleuAed 91buls e Jo uoneinp
aJe suone|ndiuew 1sniy3 YIAH |ed1AI92 J1addn 'sw S6'96 wN.> Mcmo_w_ww\,n\_mcE:ﬂ cm \c_o:E: P co:S_>.m 9y1 pue ‘uone|ndiuew [ed1A19d Jaddn
sem uolelnp uoie|ndiuew UueaW 3yl S|IYM ‘S 99°G Sem .mw>ﬂ>> _c:om R \_OM_E mwmm_owuoi w&w>_wcmﬂ. @w%m _u JO UoRINP 3Y3 ‘SUOIIRLIARD JO Jaquinu [ZL]']e3¥®
uolleinp UOIIRUARD URSW Y] ‘G6°9 Sem 1l 1d3lgns Jad pue P Pop ) L1 9 91 21e|ndjed 01 pue uonendiuew *r Buluung 8
‘/G°€ SeM ISNIY3 YIAH Z-1D J1d suofieliaed jo Jaquinu U0 53U0YdOIIW PIIUNOWI-UNIS "UOREINIRIE 73-13 33| 1SNIY1 YIAH [euonelol g—1D bulnp
SBeione ou | - e o pue 1ybu ayy bunabiel suonendiuew 1sniyl [eIIAIDD : ’
UL (7620 = d) 32ua13421d 3pis Juesyubis ou 1addn omy paniodal syuedidinied dizewoirdwAse uslaul OPIS UOREUNES S} SUILLIISP OL
YUM ‘uoiie|ndilie z—| D palabiel syl 01 [elaie|esiuod 09 Pon! o : 'N
pue [eJa1e|isd] a19m g/ ‘suoienAed L3101 Z€ | 4O (L00'0 > d)
9% 1’8 AJUO Ul Pa4INJ20 UOIIRUARD [RID1R|IUN J|IYM
‘suolye|ndiuew JO 9 6° L6 Ul P9ID919P SeM UOIIRIARD |eIdle|lg
Aespun (s 1UBAD|D] PAWIID
aJe s1yauaq wial-buo| pue suopendiuew jo Jaquinu [ewndo , I91P P
4 9J9M S3D11Je {7/ JO 1IN0 | 7 ‘DIN1eId}| 3Y) BUIMIIASI Ja Y
9] "9sN S1 1wl AeW SUOIIRDIPUIRIIUOD JO ddURIS|0) Judlied
p , *au1ds |e21AI9D Y3 18 Pa1dalIp YAH J0 uonendiuew
pue ‘sysu sasod uonedjdde sadoidwi ‘aiel a1e uonejndiuew 1SNIUY Ser PAUILIEXS UORUSAIIUI Y | S3Be [[e 40
[e4ga1IaA WOy suoed | dwod 3IYAA "DAISN|DUODUI SUlRWD) Scm%_u_tmo_vmc_.\, OAUL ‘07 o1 : F&.oh . E_L_L_:w“ SI9PJOSIP |B1]ISO|NISNWI S1D3Ye [9L]°]e3®
s|enpiAlpul Ayijeay ui y1bualls uo 139yd sil 4I9AaMOoH ‘uled SMOINSII55d .c__ R .m_ommmm moow N uﬂ_: _m_\_w:\_u. uone[ndiuew [ed1AI9d Moy ule|dxa 0]  “y auojedeln 92
Jap|noys pue ‘siapJosip Jejngipuewoiodwsal ‘eibjejApuodida Pomal EPIYSIIANG SLOY popnpoul eLIsA!
J uoisnpu| “welbelp YINSIHd Yl Buisn sad11ie pauaalds
e1bjed1A19 Buibeuew o) 9A1ID3YS S| uole|NdiUBW [BIIAIDD S1aM3IAS] JUapUadapUl OM| - S1ep\ 01 Alenue
‘Aj210Wal pue A|jed0] yrbualiis pue ‘Aujiqow ‘uonejnpow WO DO AN _M_ Buvz .cOu._.mMmomuummm_w_;mEBm% r
uled aduUaN[Jul SISPIOSIP [LID[SYSOINISNW Ul sanbluys3a) Y IAH 3 PoNand Ut p P Y : v
nwi si
uoRSUNJSAp [€21A19 Lpim syuaized 91 Ul pa1en|eAs os|e sem w._mw “om.wso“u_cc_oww
H11 40} yoeosdde buisiwold e aq 03 sieadde Quawiieasy e \ _ _ .Ea 1103 4
, -394y} e 1k pue ‘Juswieail-3sod ‘aulaseq e passasse
|eo1bojodeweyd apisbuoje ‘9s1219Xa YIM pauiquiod a1om ([N - ) Auniqesip pue ‘(ured ypau ued
uone[ndiuepy ‘dnoub [013U0d 3Y3 01 pasedwod sainseaw , ION '5-LIH) A3l _o P red SVA : .
WO Bis K aydepeay-SyA) A11aAas uted ‘Aousanbaiy sydepea dau pue HI | Yyum syuaned ul | dd pue [sL]'|e3®
1IN0 ||e u] sjuswaroidwi Juedyiubis Ajednsiels ! , | , " S
sensuowap dnoib uonendiuew sus ‘Aljeuon! (dnoib Jo13u0d) BuOje BsI219x3 40 ‘(dnoub aseajas  ‘Ayjigesip ‘uied uo sanbjuydal Adessys W wnio0d
v.mw\_OUm Ldd _Mcm ~>H_E>w.m h_ma. sucwhceu___msum_ﬁ.uwwm [e1dsejoAw) 3SID19Xd pue uoniqiyul [eudiddogns  [enuew OM3 JO S1D913 9y} 91eN|eAd O]
: : ‘(dn 1ejndi 12J9X 1nejndi
ul dnoib ases|a |e1dsejoAw ay) ueyy syuswarosdwl (dnoub uonendiuew) aspiaxs pue mopm_ divew
1SUOISSIS JUSWIIeaI] Y HBIS BuladaL Yyoes ‘sdnoub saiyy
131316 Aj3ueoyiubis pamoys dnoib uonendiuew sy
0} paubisse Ajuwopuel a1am syuaned HJ | 9AY-A1104
uoISn|PUO) pue s}jnsay poyx wiy Apnms ON
ponuiuo) [ o|qp|

BA1VL1D BYHAOEIO | 'dT U 'd VXVdIAH

134



BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(4)

RAHMAT NUGRAHA ET AL. | REVIEW

abessew 1ybi| *sA yyuow Jad o121

40 skep asow ¢ — Buipinoid pue sAep HOD buiajey SUSIA 8|
YLM ‘1033 95u0dsal-950p Jeaul| e paMoys | NS 'S9SOp
ssoJde pabueydun pautewas A1suaiul HOD *(S0°0 < d) s10ayd
juedylubis-uou Is|jews pey sasop [ NS J9Y10 ‘swutodpus

TS PuUR’‘6E ¥T TL ‘9 SHoam
e passasse a4am suosiiedwod |0J3uod pue asuodsal-3s0Q

|oJ1uod abessew
1yb1| 03 pasedw 0D SSIUIAINIDYS SI

[Lel .

‘pajjdde 10u sem NS usym uaAIb sem abessew 1ybi L
£33 1B [013U0D "SA 3dUBIdYIP (£10'0 = d) 67— pue (£00°0 = d) 91eNn|eAs pue SUSIA NS Jo diysuonejpi *je1d “|\ seeHq
. “S399M Q Ul SUSIA 8| J9AO (SUOISSIS 81 ‘71 ‘9 ‘0) S|9A3] 9sop
€'¢— e buimoys ‘yiuow Jad g 01 9| ~ woly sAkep HOD padnpai 01 paziLopuel ‘s)usned SIS o asuodsai-asop ay3 Ay1auapl o
(SUSIA LINIS 81) S0P 9A1123)J9 150W dYL (500 > d) SUSIA LINS WS ¥/03 pozitiop HISREEHOD Aol 95 Ho LY
[euonippe 9 AISAS 10§ S99M 1 4od uoldnpal HHD Aep-| yum
‘sdn-moj|0y ||e SSOJDe PaAIDSO sem 9suodsal-asop Jeaul| i
INOY UOI1e10J 43| PUB UOISUDIXD Ul suleb sjgeiou
yum ‘dnoib 1A 9Y1 ul yibualais uoixa|y |eDIAIDD Pasealdsp uonuaAIduI-lsod pue -aid painseaw 2JaM SSWOdINO 1521 1e sdadiq pue ‘140D buunp [0Z] e 39
JO puall e s3s366ns Apnis oy 147D Bulinp panIasqo aiam (ZL=u) IS pue‘(ZlL =Uu) 1IN (Tl = uU) DAY :sdnoib UOI1_AIIDR DA PSNW |\DS ‘92104 " wa _whm
sabueyd juedyiubis ou 3|IYym ‘(9% SZ'Z L) INOY uoiielol Y| pue 93143 03Ul PAPIAIP ‘(0€ obe uesw ‘ssjew g1) s3afgns  yead uoixa|y d1IBWOS| ‘INOY [BIIAIDD x-:w uhm ‘L
(9% ¥H°01) UoISURIXS Ul syudWA0IdWI JuRDYIUBIS paMOYS >1newoldwAse g¢ uo PaIdNPUOD Sem SiSA|eue 1eall-0) uo | S pue ‘1 |\ ‘gD 1e uonendiuew 2o m_ mn__
dnoib JIN YL (TS0 =P ‘% SL'EL-) 92104 ead d13awos] -uonuaul Yum Apnis 10j1d pa]|0J1U0D PAZIWOPUERI \/ 91RUIWIIISIPUL JO S1D34D dY3 93eN|eAS O] pulied
UOIX3]} |EDIAIDD Ul punoj aiam (L0 > d) sebueyd juedyiubig
1eb bunnp ainssaid 100} abeiaAe pue Xapul }nea sjuawaAosdwl Juswieasy
. Adessyy vIAH \
1004 Ul sasealdul ybi|s pue ‘uoidnpge 1004 1ybu pazijewlou -1s0d U0 SN0y e yum ‘abexdo|q
i f 191je pue a1049q sia1aweled [einysod pue Aljeuonduny
|0J3U0D UOI3e||12S0 APOQ padueyus ‘ainssald apis-13| |endidd0-03ue|Ie UM S|enplAlpul Ul [6L]°]e3®
. $5355e 01 Pasn a1am (31emyos OIANLS HOIWOIg pue p . ‘oL
pasnpai ‘uonnquisip Iyblam Janaqg papnjdul suswasoidw] 9due|eq pue ‘ainssaid ‘uonnquisip “d Yorenw
‘Adesayl YAH 194V “stuawiiedwi yeb pue ‘uoinguasip 1w 24/Sd3 buisn) Aydeiboseqopad pue (uAapy op 92104 uo suofejndiuew yIAH J0
y : T oA ‘buiands ‘uoissaidwod auids |edIAIDD) S1S9) dlIsoubelq ’ :
92104 ‘9due|eq JuedYIUbIS pamoys sisoubelp |eniu| S$1034J 3Y} SS9558 03 Swie ApNis SiyL
dn-moj||o}
INOY-8{ Y1 1e £°7 puUe g'| SBM dWO0DINO |NJSSIINS B 10)
papasu Jaquunu ay] "9duewIoDd J010W JOX3|} [BIIAIDD
daap pue uonow jo abues uonelos Z-1 D dAIssed ul
Uted paU [e21UELPAW Y1 S1UBned syjuawanosdwi J191ealb pa1qIyxa os|e A3y "uoliezijiqow ured 29U yum syuaned ul
1SNJY1-uou BuiAII3I 3oy ueyy ANjigesip pue ujed Ul UOIIRZI|IGOW ISNJYI-UOU SNSIIA SUOIHII
ul uolnez||iqow 3snJyi-uou ueyl w.aal LOYS Y3 Ul 9A11D319 [8L]'le3®
suondnpal Jalealb pey sauids d1deIoy3 pue [eDIAIDD JpeJoy) Jaddn pue |ed1AI9d Jaddn 6
aiow Ajpuedyiubis si sauids dpeioyy 1addn pue [edIAIDd 1) syjaeds
Jaddn ayy uo uone|ndiuew 1snIY1 YIAH pauiquiod 9yl uo uonejndiuew 1sniy1 YIAH Jo
Jaddn ayy uo uonendiuew 1snJY1 YIAH JO UOIRUIGWIOD dY |
Buialddal syuaned 1eyl paMoys sy Nsay “Juawiealy S1239449 WJ1-110ys ay3 asedwod o]
J31je pue 310J9q PAIDNPUOD IIM SIUSWINSEIW pue
$1591 SnolieA “ujed ydau |edlueydaw Yyum syuaned
ul Uonez||Iqow 1snJyl-uou pue uonejndiuew
1SNIYL YIAH JO 10943 9y palen|ead Apnis
uoISn|PUO) pue s}jnsay poyx wiy Apnis ON

panunuo) | 3jqo]

135

ARTICLES



(4)

BECTHMK BOCCTAHOBUTEJIbHOM MEJIULIUHDI | 2025 | 24

‘PI01SDUWOPISID0UIRIS — NS ‘bulbpuij oubUOSal 213oUbbW — Y ‘A121UD [DIG21IaA — WA ‘UONIDZIPLIGAY d1Wouab
aAILIpdwod — HD) !Adpiayi aanpindiupw [puids — | NS ‘UoIUdAIIUI WDYS — | S ‘Uoijow Jo abubl — WOY ‘uonpindiubw pajabipy — | | 's|pli} pajj0J1U0I pasiwopupl — | DY '3|pds anbojpup
|PNSIA — SYA ‘aydppbay adA)-uoisua) — HJ | Xapuj Ajjqpsip ¥2au — |GN ‘spjoysaiyl uibd ainssaid — |dd 4ot asuas uonisod jujof — 3Sdr ‘apnijdwp-moj A1120jaA-ybiy — yIAH 230N

JUSWISAOW peay Buunp YA 9yl YIM UofIdeIdu|
[ed1ueydaW Wodj 1dedw] djWeuApowsay JejndseA0Iqaidd JO
9DUBPIAD OU Y1m ‘sajews Bunok Ayyjeay ul sojweukpoway
VA 1094e Ajpuedyiubis 1ou op uopejndiuew [e3IAISD pue

VAONY Sainseawl pajeadal

Buisn pazAjeue a1am (s/wd) A1D0JA pue (S/TW) MOy
U1 sadUaIaYIQ "s9|yoid MO|) POO|q SSISSE 0} SUOIIPUOD
1noj ssoude 3|24d deipied Jad pa1da)|0d d1em sabewl

|4 Buisn oAIA ul uone|ndjuew
pue uoie10l |eJIAIDD BulNp YA (74 NEE)

suonisod peay eyl sspn|puod Apnis 3y ‘AUJ0[SA 10 MOy papodua-Mmoyj 3sesyuod-aseyd Auiy L "uoneindiuew 93 Jo dsuodsal djweuApoway “f-f ajdusand st
ul sabueyd pajedipul SPUSI3 JO SUOIIDRISIUI O 'SUOIIPUOD  |edIAIRD Jaddn pue suoliisod pesy aa1y3 19148 [YIA buisn Jejnosenolqalad ay1 azAjeue o]
ssode (610 = d) moyy Jo (10 = d) A320[2A poo|q YA Z-1D 1. A1DOJaA pue Moy Poo|q YA painsesaw (0€-2
Ul PUNOJ 919M SDIUIDYIP SPIS-01-9pIs Juedyiubis oN sabe) syuedidinied sjew Ayyeay 0| yum Apnis 1o)id y
(s0>d)
UOI322140D [UOLIRJUOY YUM YAONY Sa4nseaw pajeadal
sdn-moj|o} wid1-10oYs J10 Kem-omy Buisn pazAjeue aiam ereq "SyA 2Yi buisn
d1e1pawwl 1e A1sualul uted 313U 40 A1IAIIDR JPSNW [BIIAIDD 2Inseaw sem A1suaiul uied O3 "UOIIRAI|D Jap|NOYS
1elp 118 Alisusjul uied JAROe 9| [es! p 1ISUSlUl Uled 3d9N "UOlleAS|S JSp|noy ured Y93U IUOIYD Yim usWom Bunok
ul sabueyd juedylubis ou pamoys saskjeue dnoib-1a3ul pue puB UOIX3|} |BDIAIDD D14IBWOSI Bulnp pue 1sai je
o ul AJAIIDR 3]2SNW PI0ISEWIOPISI0UIDIS
-eaul Yyiog *(5°0 < d) syujod swiny uonenjeAs ssoide sdnoib  passasse sem A1AIDR D141D3]90AW PIOISEUWOPID|DOUI]S ue Auisusyut ured uo uoneindiuew [ez]
U33M1DQ PUNOJ 3IDM SDUIIYIP JuedYIUbIS ON “(0%°0 < P) ‘uonuaAIR1UI-ISOd sinoy g/-8f pue ‘uoijuaniaul-isod P Selo .H 15ddn 10 mu.‘uw_ w.E\_B ‘|e 1@ “4'd sa4id vl
uonen|eAd Wial-1oys ayi 1e Ajuo dnoib eruswadxa ayi ul A|91eIpaWIWI ‘DUl|9SEQ 18 PR1INPUOD 3I9M SUOIIeN|eAT : . 3 #
. -110ys pue a1e1pawwi 3yl ssasse o]
P3AJI3SQO 2J9M UOIIRAS|D J9P|NOYS d1IdWoOos| buunp AlAnde uonezijiqels puey-uado ue yum dnoib ogaseld e pue
314309|90AW PI0ISEWOPIZD0UI]S UO 510343 91esdpoly  dub joisid e Buisn || mojaq uone|ndiuew dideloyy jaddn
Buiaieda1 dnoub [eruswiIadxXe ue olul pPapIAIp uled ¥23u
21UOJYD Y1IM USWOM 7€ YLIM [BLY [eDIUI|D PaZIWOpUe) i
J219WoweuAp pjay-puey e
yibuans  Buisn painsesw sem yibualals JOX3|) }I3U |elaje|olauy
9|2SNW SadURYUS A|91RIpaWwWI 1By} 1033 |ed1bojoinau e sey "SJUBWIHB3S [B1AIDD Jamo] 1e Ajuo uone|ndiuew uonendiuew [ea1A19
uone|ndiuew 1ey 1s966ns sBulpuy 953Y ] JUIIXD JSSSI| B 0 paAlaa1 dnolb |011U0D Y3 JIYM ‘SJUBWIBIS [eIIAIDD Hend |e! [zZ]‘|ede
Jaddn J1ayje yibuais Joxsyy yosu €L
1NQ PAAISSQO SeM pudJl Jejiwis e ‘dnolb [011U0d 3y} U] "9pIs (£D>-7D) 4amo| pue (zD—0D) /addn jeuondunysAp e g 9j|endN
. |eJa1ej0J1luUe Ul Sabueyd alenjeAs o]
19y eam ay3 uo Juswanoidwi yibualls usrealb pamoys dnoib uone|ndiuew paAiadal dnoib Juswieall ay] ‘sdnoib
juswieall 8y} ‘uolie|ndiuew [e3IAIDD JaMOo| pue Jaddn Jayy 0/ 01U] PIPIAIP 249M BYydepeay d1usbodIAIRD J0
ured yd3u |ediueydaw yum syuedidiied /9 jo [e10} Y
uoISn|PUO) pue s}jnsay poyx wiy Apms ON

pu3 L 2|9bL

BA1VL1D BYHAOEIO | 'dT U 'd VXVdIAH

CTATbU

136



BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(4)

HVLA cervical manipulation techniques offer an
alternative approach for patients with cervical neck
dysfunction beyond traditional medical pathways. This
technique aimstorestore jointrange of motion, reduce pain,
and improve function in areas experiencing restriction or
dysfunction, particularly in the cervical spine segment [1].
HVLA manipulation of the cervical region can help manage
mechanical neck pain and other related musculoskeletal
disorders, such as tension headaches and shoulder pain,
which are closely linked to postural conditions and muscle
imbalances around the cervical area [2, 3].

The cervical region (neck) consists of vascular,
musculoskeletal, and neural pathways between the skull
and the thorax. It is an area prone to injury and somatic
dysfunction, leading to pain and loss of mobility. The use
of HVLA techniques on the cervical spine, while potentially
providing positive outcomes, requires a thorough
understanding of anatomy, biomechanics, and patient risk
assessment to reduce the likelihood of serious side effects,
such as vertebral artery injury [5].

In clinical practice, HVLA techniques on the cervical
spine are often considered for their potential benefits
in addressing both chronic and acute neck pain.
These techniques are believed to produce rapid and
significant results in certain conditions and are frequently
combined with other therapeutic modalities, such as
strengthening exercises and stretching, to achieve more
optimal therapeutic outcomes. HVLA manipulation
therapy for the cervical spine has been shown to
provide significant benefits in reducing pain, improving
mobility, and enhancing function in patients with various
musculoskeletal neck disorders. Several studies indicate
that this technique is effective in reducing the intensity of
mechanical neck pain and increasing the range of motion
in cervical joints, thereby contributing to postural recovery
and improvements in functional activities [4].

Research indicates that HVLA therapy can result in
significant improvements in reducing neck pain and
enhancing functionality. This therapy method is often
found to be more effective than other conservative
treatments or pharmacological interventions. Recent
approaches to risk management recommend thorough
risk assessment and precise clinical decision-making to
minimize potential complications. Practitioners are advised
to conduct a comprehensive evaluation of patients before
initiating therapy [28].

Although HVLA manipulation on the cervical spine
has potential benefits, this technique also raises concerns
regarding the risk of injury, particularly to the vertebral
arteries and neural structures surrounding the cervical
spine. The application of HVLA techniques to the cervical
region requires a comprehensive examination beforehand
to ensure that patients meet safety criteria. This assessment
includes evaluating medical history, physical condition,
and the potential presence of contraindications, such as
vascular disorders or structural issues in the neck, which
may increase the risk of injury [29]. A thorough assessment
can help identify suitable patients, allowing this technique
to be applied effectively without compromising patient
safety.

HVLA therapy works by facilitating joint mobilization
and reducing muscle tension, contributing to pain
reduction and improved mobility. Patients undergoing
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HVLA therapy often report an improved quality of life and
enhanced ability to perform daily activities. These positive
effects can persist after therapy sessions, providing long-
term benefits for patients.

HVLA on Pain and Range of Motion (ROM)

Intervertebral joint dysfunction is characterized by
reduced spinal segment mobility, and spinal manipulation
has the potential to influence joint mobility, leading to
changes in spinal kinematic behavior. It has been found
that HVLA is more effective in reducing neck pain at rest
and in improving active cervical range of motion compared
to control mobilization procedures in subjects suffering
from mechanical neck pain [28].

Proper spinal manipulation procedures will affect the
mobility of non-moving joints and lead to increased range
of motion in specific segments. However, Clements et al.
found that HVLA manipulation of the atlantoaxial joint
resulted in significant immediate improvements in passive
asymmetric atlantoaxial rotation, regardless of whether
the HVLA technique was applied unilaterally — either
toward or away from the restricted rotation — or bilaterally.
Additionally, it was found that the increase in cervical ROM
after the manipulative procedure was not dependent on
the side of manipulation. Therefore, it is possible that the
HVLA thrust possesses an inherent quality that can alter
cervical biomechanics, regardless of the direction or side
of the thrust. HVLA thrust also contributes to an increase
in range of motion. Thus, there is a possibility that pain
modulation effects, rather than direct range of motion
effects, may cause changes in active range of motion [30].

Previous studies have shown that spinal manipulation
is effective in reducing pressure pain thresholds and
increasing cervical range of motion in patients with
mechanical neck pain. Other research has reported that no
long-term changes in passive cervical range of motion occur
following spinal manipulation. Cassidy J.D. et al. compared
the immediate effects of spinal manipulative therapy with
the muscle energy technique as a mobilization procedure
on pain and range of motion in the cervical spine [5].

Safety of HVLA Related to Blood Flow

Vertebrobasilar Artery (VBA) stroke can occur for
a number of reasons. In cases of traumatic events, the
theoretical focus is on mechanical forces associated with
head movement that cause irritation or damage to the
intimallayer,leading tovasospasmortearing of theVertebral
Artery (VA), which alters blood flow. Based on Bernoulli's
principle, an increase in blood flow velocity occurs at and/
or immediately after a point of vascular narrowing due to
stretching or compression. This can result in turbulent and
jetting flow immediately downstream of the distorted area,
potentially triggering a local thrombogenic response that
leads to VBA stroke.

A common hypothesis suggests that head rotation,
including Cervical Spine Manipulation (CSM), can cause
stretching and compression of the VA, leading toareduction
in the cross-sectional area of the blood vessel. Considering
cervical kinematics during rotation, mechanical changes
to the VA are possible. However, in cadaveric studies,
Symons B.M. et al., 2002, and Wuest S. et al., 2010, measured
the axial forces sustained by the VA during the range of
motion, injury testing, and various CSM techniques using
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paired piezoelectric crystals sewn into the arterial wall.
Cervical spinal manipulation produced strain values lower
than those observed during physiological neck rotation
[31,32].

Arterial flow never exceeded half of the end-diastolic
flow seen in stenosis cases confirmed by Yurdakul M. and
Tola M., 2011, and remained entirely within the reference
range afterall head positions and CSM procedures. The most
significant changes were observed during contralateral
rotation, where VA velocity after CSM was 8 % lower than in
the neutral position and 9 % lower than in the mid-position
for peak velocity measurements. When examining VA flow,
the greatest change was 7 %, observed in the contralateral
VA after CSM. These blood flow changes were relatively
small and, according to Licht et al., not considered clinically
significant [33].

Approximately 50 % of total cervical rotation occurs at
the atlantoaxial region. During rotation, it is proposed that
the artery contralateral to the rotation side is stretched,
while the ipsilateral artery is compressed against bony
landmarks in that area. Cervical spinal manipulation is
hypothesized to be a mechanism for vertebral artery injury
due to rotational forces applied during many cervical spinal
manipulation techniques.

Spinal manipulation interventions stretch the vertebral
arteries well within the normal physiological range of neck
movement, making it unlikely that spinal manipulation
thrusts in the cervical region mechanically compromise the
vertebral artery. Manipulation occurs within the normal
physiological limits of cervical rotation and, therefore,
is unlikely to alter or affect the hemodynamics of blood
flow through the ipsilateral vertebral artery. Without
pre-existing risk factors, hemodynamic measurements
of the V3 segment of the vertebral artery indicate no
significant differences in blood flow or blood velocity in the
suboccipital part (V3) of the VA following head rotation or
high-velocity low-amplitude manipulation procedures.

HVLA on Blood Pressure

Spinal Manipulative Therapy (SMT) on the upper cervical
region can enhance parasympathetic dominance, while
SMT on the lower cervical region increases sympathetic
activity in healthy individuals. However, parasympathetic
dominance has been observed in patients with neck pain
who received both upper and lower cervical SMT. Upper
cervical SMT has been shown to lower blood pressure
in healthy individuals, whereas the effects of upper and
lower cervical SMT on patient groups remain unclear.
Nevertheless, a strong increase in vagal tone has been
suggested to counteract sympathetic tone and stress-
related effects or contribute to pain reduction.

Other underlying mechanisms for blood pressure
reduction may include cervicosympathetic reflex
stimulation, modulation of muscle tone, and the elimination
of pressor reflex effects. Welch A. and Boone R., 2001,
reported a significant reduction in blood pressure and
pulse pressure but found no changes in heart rate following
manipulation. Welch hypothesized that if the upper cervical
segments are manipulated, a parasympathetic response
would be triggered due to their proximity to the brainstem,
where the motor nuclei of cranial nerves lll, VII, IX, X, and XI
are located. Conversely, manipulation of the upper thoracic
or lower cervical segments would elicit a sympathetic
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response due to the involvement of the stellate ganglion,
which stimulates the sympathetic chain ganglia [34].

Another theory suggests that the reduction in systolic
blood pressure following upper cervical SMT may be
attributed to the activation of the cervical sympathetic
reflex, which responds to signals from muscle spindles or
Golgi tendon organs in the suboccipital spine to counteract
the vestibulosympathetic reflex [20].

HVLA in Enhancing Handgrip Strength

Spinal manipulation can influence how the central
nervous system responds to functional tasks. Cervical
thrust techniques increase the resting electromyographic
activity of the biceps brachii muscle, which enhances
elbow flexor strength and may affect grip strength [35, 36].
However, the observed changes in grip strength only
represented a 5 % increase from the baseline score, which
is below the clinically significant threshold reported for this
outcome measure [37]. Therefore, it was concluded that
low-cervical and upper-thoracic thrust manipulation is no
more effective than a placebo in inducing grip strength in
patients with chronic, non-specific mechanical neck pain.

A lower pressure pain threshold, compared to healthy
controls, has been observed in patients with chronic non-
specific neck pain both locally at the cervical spine and
along peripheral nerve trunks (median, radial, and ulnar
nerves). Upper limb neurodynamic tests are used to detect
increased mechanosensitivity of the brachial plexus nerve
trunks and report their reliability levels [22].

In randomized controlled trials, the overall findings
indicate that cervical or thoracic thrust manipulation has
similar effects on improving the mechanosensitivity of
upper limb nerve trunks and grip strength in patients
with chronic, non-specific mechanical neck pain. However,
all these changes were small and below the threshold
considered clinically relevant [38].

Regarding free pain grip strength, it is concluded
that spinal manipulation can influence how the central
nervous system responds to functional tasks. Cervical
thrust techniques increase the resting electromyographic
activity of the biceps brachii muscle, which may enhance
elbow flexor strength and affect grip strength. Immediate
changes in grip strength have been observed following
spinal manipulation in healthy individuals and in patients
with lateral epicondylalgia, with improvements ranging
from 10 % to 40 % of baseline values. Contrary to the
findings of Bautista-Aguirre F. et al., changes in this study
only represented a 5 % increase from the initial score,
which was below the clinically significant threshold
reported for this outcome measure. Therefore, it can be
concluded that HVLA is not effective in improving neural
mechanosensitivity or free pain grip strength in patients
with chronic, non-specific mechanical neck pain [38].

HVLA in Enhancing Cervical Spine Muscle Strength
Adequate joint proprioception is crucial for muscle
function, as dysfunctional spinal joints can alter
mechanoreceptor input, affecting neural control of
strength and tone. Poor sensory integration may lead to
movement dysfunction or strength impairment, which
can be addressed through manipulation. Segmental
spinal dysfunction alters neurological input, reducing local
muscle tone and weakening neck muscles, particularly in
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those with neck pain. Treating upper and lower cervical
dysfunction has shown positive effects on anterolateral
neck flexor strength, including muscles like the longus colli,
rectus capitis, scalenes, platysma, and sternocleidomastoid.
The predicted weaker side demonstrated greater strength
gains, leading to bilateral balance in clinical assessments.
This suggests a link between atlas misalignment and
asymmetric muscle strength, highlighting the role of
segmental dysfunction in neural inhibition [22].

Previous studies on manipulation have only reported
temporary treatment effects. The strength gains observed in
the present study may also be temporary. Further research
is needed to determine the duration of the positive effects
of manipulation. The presence of strength enhancement
following passive techniques highlights the potential
role of neurological inhibition in weak muscles during
examination. Although long-term strength gains are best
achieved through therapeutic exercises, reducing inhibitory
afferent input may optimize and accelerate recovery [22].

Manipulation benefits neurological function by
inducing changes in afferent excitation levels from sensory
impulses originating from spinal segments. Altered
afferent input ultimately results in rapid changes in muscle
strength. Treatment of segmental dysfunctions in the
upper and lower cervical spine through manipulation

produces greater improvements in neck strength on the
weaker side compared to the stronger side. This effect is
more pronounced than treatment limited to lower cervical
spine manipulations alone, suggesting that manipulation
has neurological effects that result in immediate changes
in muscle strength. This study also provides strong support
for the necessity of segment-specific and direction-specific
manipulative interventions in patients with mechanical
neck pain [22].

CONCLUSION

HVLA manual therapy applied to the cervical spine
shows promising potential in terms of both safety and
effectiveness. Although certain risks must be considered,
the clinical benefits of this therapy can be substantial,
particularly in managing neck pain and improving
functional capacity. Practitioners should consistently
conduct thorough risk assessments and consider individual
patient conditions to optimize treatment outcomes.
The impact of HVLA on factors such as blood flow, blood
pressure, handgrip strength, and cervical muscle strength
has not been found to be significant, supporting its safety
considerations. Despite its therapeutic effects, HVLA
should not be considered a primary intervention in patient
management.
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