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Problem : Is hand elevation test a good provocative test for the diagnosis of
carpal tunnel syndrome (CTS)?

Objective :  The aim of this study is to establish sensitivity and specificity value
of hand elevation test for the diagnosis of CTS in comparison to
Tinel’s test, modified Phalen’s test and carpal compression test.

Methods 1 Forty-eight patients presented with symptoms of CTS that have been
recruited for nerve conduction study at King Chulalongkorn Memorial
Hospital to confirm the diagnosis. All patients were clinically evaluated
using hand elevation test, Tinel’s test, modified Phalen’s test and
carpal compression test. Electrodiagnosis studies were subsequently
conducted to confirm the diagnosis of CTS. Sensitivity and specificity
of each provocative test were determined.

Results 1 Sensitivity of hand elevation test, Tinel’s test, modified Phalen’s test
and carpal compression test were 74.0%, 24.7%, 46.8% and 64.9%,
respectively. Specificity of hand elevation test, Tinel’s test, modified
Phalen’s test and carpal compression test were 52.6%, 89.5%, 57.9%
and 73.7%, respectively. Sensitivity of hand elevation test combined
with carpal compression test was 80.5% which was the highest

combination test among others.
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Conclusion : Hand elevation test had the highest sensitivity among other
provocative test. Combination of hand elevation test with carpal
compression test also had higher sensitivity than other combination

tests in the diagnosis of CTS.

Keywords : Carpal tunnel syndrome, CTS, provocative test, hand elevation

test, sensitivity, specificity.
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gugn 79818 80.5

N197394 hand elevation test Amaulagega wanelunslasiageisn
sz”uijif:mwﬁ'tﬁz/ugnnm“”mu?wmqquﬂrﬂly@ﬁ@ uaznI7ulanasINTy
U8B hand elevation test A< carpal compression test mw?ogyv@m °17’9£/
inpuEeshilunsitaseln
Ipautlszamiideugnnasavfiomg tueasede, n1sidady, Ao,

AN NN,




226 Nagn LATUENIAA Az F3udny JaaAsady

lsaauLlszamiiAaugnnainusng s
%ﬂﬁ’ﬂ VR carpal tunnel syndrome (CTS) Lﬂuiiﬂ‘ﬁl‘wu
ulﬂﬂﬁ'qmmﬂaﬂqlmiamLzzuﬂ@zmmﬂiquﬂﬂmé‘vm
(compressive entrapment neuropathy) O RE
quiefanatsau 0 ludszndlnednisdnei
lrpnaullszamididaugnnaiauiinng lunseile
Iuéﬁﬁ'mum@uﬁqm'a;wm"\ﬁquﬂ (prevalence)
faseuaz 33.8 @ Tmﬂﬂ;ﬂflﬂﬁﬂ@tﬁ@’]ﬂﬁﬁ‘mwgﬂu
mﬁugmqumu%ﬁﬂﬁmﬂﬂﬁ i wiiLmuazanpane
TpaumaNTinuTa (tingling) Lnianeiisgeaiiatis

103 uaz Hanans wuanannsaaulugiluninaeu

1
=

v % v
AANAUIUSUAUAUABIA UT W LATAINITALAT 1

Wagioaaziinuedie (fick sign) *® wazluyiloy
v d?/ ~ 1 o 1 = v
1195188190 LN19 AN auF el eclada sl
nalnnisiinlsataudszamiifaugnnasausion
Y 4 ey ' o 'a? o a =
glanveile feluiveagidaan unlveduilngiuia
o dl QI 5 a o A (7)
arwmnanANAuR R wluuTng luprele
¥ N ~ A ~
LAZLd UL LA IMA LA LUN DIN19IIALABARINNTN
A dl o i dl da/ & a A (8)
NABALARANYNUUNNLALNIAULITE A MNAEUYNNA
35n199 0A9 8T UTUALAINNTHATAINITHEAAS
neaddnulud1Any nismsaaseniadnlaisnig
nrenulmiineInN1eg1 (provocative test) w1 Tinel's
test, Phalen’s test @< carpal compression test 99
Durkan’s compression test® @an1smgqaas1anie
An2A3 Phalen’s test WA carpal compression test

amnsonszaulmAneINFtAINnA NN AN

v v v
< =

nqlusnaaile LmenﬂJ@m”uﬁwgmmmuﬁmim
¥ A o o Yy ¥
wulszamilineugnnaintsinnugineateie luyiloe
a - ¥ N a Yo o«
11991881 AAINNNINALL sz A N TR sulasUIRa A
WA lU N g9na N19MTIATI19N1LA2EA S hand
. = acdg Y Y A o
elevation test Tuiudah nyasenvelewmiledsss
= A aa & A ¥ ¥ 2 X
auduandaunilannszauluniszamaenduninay
wazarntsonaluineinisrusiuiaelaauiu®
ANY9N1IM3IA hand elevation test WWA1IMTANNN
Toans Tumaslarinuelunigmma Tananluuiy nee

Yo

duanlanaimuas (reproducible) wagluvinlugilae

Chula Med J

VAL (noninvasive) IANaLaTANANNE (sensitivity

and specificity) ﬁ@d(&”)

uana1ninis lATaalaiiAL |1 N1IRIIA
aaelnNAfiase (electrodiagnosis) warn17 AR
1AeAIND g9 MIRdaRITI9Adlade (diagnostic
ultrasound) 2™ iiNetiuduanAtade lazdsviRuAy
suuseraalsn Inanisnsanceinnnitiade luynasds
'~ ¥ N a v a Yy
Mlsaaulszamilineugnnainisinagluiraaie
P T R P T oo T UL PR EraN R e PR R TIL N o b AT

) 2 aanudu

17287 (nerve conduction study
ATGALAT (numeric measurement) WANIATIAN
"o oA = o
AINLNUEILATU LT eNege  dluTaqiiuney
nnsmzaaiiidu gold standard 'Y @mFunisitiade
Tsaauilszamilineugnnadaisungluaneie  ue
Y A4 A a "X A o o = = !
nslaArasiafitAmnaiieiaeania  1Hegainian
laa1eige yasaanouduunneyidaaaigy wazly
a1M190vNNIRgala luynlsaneung
Tuiaq1iun19m394919018A2835  hand
elevation test Tnglanalnnszaulmaudszamiline
a 2 4 oA X '
anzanaaanvialiaaauassluiiaane lu
dszmalvedsluduniondenFoumsuiunismma
919n18121 Tawn Tinel’'s test, Phalen’s test LLa¥ carpal
) = Y'gyvy = =
compression test wazhauNanlafinsAne ANl
LATAINAILNIZTBINITAIIATINAINA1 WA
dszima  uadslunadinisdnunlunguiszainszes
dszmalny deiunisAnunilaaldngilszasniiie
AnuAN1aLATAIINAINIZIBINITATIATIINE
AIEAE hand elevation test lunguiszanslne e
nsitladalsaauilscamilifaugnnaiaizinnglun
L ~ - o ' = o 2o
2ai0LTUaUiUNI9A9IATNNIBEAY BN S

' a ' Qddsj ¥ dl ' al d?
ANLETUNNTAIIATNNLR U LT UN NI NA 9T U

38nN1sANEN

aal

AIZEAAEYNNNIANEN yilheiidszdRannng
S Y yre ¥ = o a <
manlariulsaauilszamiipaugnnaiausinng e

¥ A dl [ aa o dl ¥ * aa o
Mm‘wm:‘um:‘mq%u%wummmVLWV\hqu%ﬂ



Vol. 61 No. 2
March - April 2017

T5aNEN1NAINANTaL AIUATUT 1 WOFRNNE WA,
2556 019 30 RAAN W.A. 2557 TnaAnAaNanaNaNAs
fiflengaaun 18 d3uld Annfunismmadiiade
rmaulszamiideugnnaimsungluateide uaz

v 1

WuTafiuganiintnenulse Inaniandnadnsnsle
Funn9fnmAenIsan steroid WL lueATeie
el 6 auiunNn Alsatsvandaiulspuedniay
al aa o a > A dd‘ o o 2’/ g
filszdRnszgniinudnnuaeile WuassnnawsAsen
uwavandnadasiiannsnanuauleelulesymiledsmy
¥ 1 v o dId v - dI o 1 o v IQ
o 1w gilendnnaawdunialuadniay, 1eluasin
WraNAZaa UL WL aLlnfunN13AnaaNaAININL

o

211

D)

v Y v v

ﬁmztﬁ@”ﬂim’lm@H@wmumugﬂsﬁﬂmu
Aeatulasiniaide Wmeaenanddasindulalag
sasznenlinisasunnlnAsnduzen luuuumess
luBuges anturinnisdnuszss ﬁﬁmqﬂ@‘ﬁugm
1 878 INA ANEUTN1INNY T3atlszansia @1nng
m\mﬁﬁﬂLL@zvi’ﬁmivf”m’]smm@éwmﬂimﬂLmeﬂrB;
Aquman Taeasamnaudsusasinanuife ﬂﬁﬁ‘ﬁ‘/‘]_lé‘,:
AmgANTde uAIAITNN1IAsIATINEATEAR AN
PNENFLAE hand elevation test ANMAYY Tinel's
test, modified Phalen’s test Wae carpal compression
test Tnuiauszey 2 wnil 3M9N9NNIAIIRTNNEUARY

v v v
ATI HAZYINNINAARUARIKAIEINENALLALY

98n19/599 provocative tests
1. Hand elevation test
g Uosanuauieaess193 umdedseelund
nafaLnauarNeuaas Jeleayluanernalue
A = ¥ A a i ¥
visawmdenredaawiull uazenaala wanimagey
4 Yao4 = = =
Wuuanidieyieiainiavizetantsinnslen 1t
¥ a A =
wudszamipaunigluszazing 2 Wi
2. Tinel's test
o = T a ¥ o
vnanefiglueaLisionaeie 4 - 6 AT wawlu

4 Y Ve ¥ ~ a A
UQﬂLN@EﬂQﬂg@ﬂﬂQQ?’]Q UTATIUTLIUNDATNLLALAU

Uszamnime

A lanazA NI wIzeaIntsnasavlnsenfiawmilafsuelulsaaudssamiihiay

227

gnnﬂ%’mu%nmqu Avaia

3. Modified Phalen’s test
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4. Carpal compression test
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aedle wuszazinan 30 3wt waiuwanidle giaagdn
1A vieTTtBnem sz e TiAey

wEaanyN1sEnL sz dRuaZNINIeT1aNTE
éﬂ'f;ﬂ1/;ﬂiﬁﬂiﬁ?‘?ﬂﬂﬂ@ﬁ]i%iﬂﬁﬁﬁ@ﬁﬂ;fmLﬂ?"mmm
lyiAtiade St Medelec aq‘lu synergy version 11 1pel
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- éﬂfmig%’um?m% sensory nerve conduction
study (SNCS) Waz motor nerve conduction study
(MNCS) 184 median LA ulnar nerves ‘;Tmm"zw

- N1TATIA sensory nerve conduction study
(SNCS) lagnatiA antidromic mzr%uvLWﬁI TN
1e9La ulsra LA 8 uLF 1o of e 19ann ring
electrode MnTITuszEENg 13 TURLAT waztudin
AMsTilasAe onset distal sensory latency (DSL),
SNAP amplitude W@ sensory nerve conduction
velocity (SNCV)

- N19M?IR motor nerve conduction study
(MNCS) V1°W‘Emﬂﬂizﬁ?u1‘vxlﬁlm°ﬁLmﬁwmwzuﬂizmm
Tifsuni ot eiouasfudminain surface
electrode U?Lqmnz;ﬁm‘ﬂﬂ abductor pollicis brevis %I\i
v%wmnqmmzéu 8 [uAAs uazTuFinANsTnes
A8 onset distal motor latency (DSL), CMAP amplitude
Az motor nerve conduction velocity (MNCV)
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conduction study Tl

1. ﬂlﬂ distal sensory latency 184 median
nerve > 3.2 msec

2. ﬁlﬁ SNAP amplitude 284 median nerve <10
microvolts

3. ﬁlﬁ distal motor latency 189 median
nerve > 4.2 msec

4. ﬁlﬁ CMAP amplitude 284 median nerve <
5 millivolts

Tunsdlfian distal sensory latency ﬁﬂlﬁfﬂﬁ_ull
39974 2.8 - 3.2 msec AZMINAUMUDS combined
sensory index (CSl) TunstneAfiadeiudulsaigy
dszamniliAaugnnainisnmglateiialaann CS|

> 1.0 msec naMdAMNAnLNR
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standard 2 X 2 table
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son 8 AL Antusetar 167 svavioaiiionnis
WAe 11.2 Bau (M990 1)

ﬁlﬁmwvlfz (sensitivity) 489 hand elevation
test, Tinel's test , modified Phalen’s test Waz carpal
compression test Af ;@fmz 74, 24.7, 46.8, 64.9
ANNENEL LAYATAINNAINY (specificity) 2184 hand
elevation test, Tinel's test, modified Phalen’s test
WAL carpal compression test R ;fﬂmz 52.6, 89.5,
57.9, 73.7 ANNANAL (mm\i‘ﬁ' 2) ‘W‘]_Ifllﬁ hand elevation
test 1unemmaaseniefiil aowlannniiga Ae
I0tIaL 74 m'fmmimqwaflwmﬂﬁﬁmmﬁﬁwagﬁ{qm
A Tinel's test IngANANA1INNY T8IAY 89.5

i eafiansninnisnsaasanie 2 Aasauiuy
Wi_lfalﬁﬂﬁ'imfméﬁqmagqﬁaﬁ‘ hand elevation test
ﬁ;’mﬁ/‘i_l carpal compression test ﬁmw%mn‘ﬁ@m An
;frm@x 80.5 LL@:Lﬁﬂmfm;fmadﬁ hand elevation test
390U Tinel's test fiAAla (sensitivity) Aa Ta8as
75.3 N13M999MIEAE hand elevation test 294M
modified Phalen’s test #pa13la (sensitivity) A%
I0UAY 77.9 N13ATIAAIEAT Tinel’'s test 1M
modified Phalen’s test #pa13la (sensitivity) A%
208AY 53.2 N12MI99AIEA3 Tinel's test 29 carpal
compression test Haula (sensitivity) An ;@mz 68.8
NN3AManEAR modified Phalen’s test 294w carpal
compression test Haula (sensitivity) R ;fﬂﬂ@z 74

(13197 3)
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A o o
‘wugmmmﬂi:mmmfﬂmﬂmmu 48 718l

%@gaﬁuﬁm AU (n) ';'aﬂaz
LA it 10 20.8
TN 38 79.2
e Suauilefilennis 79 fle 82.3
P REiNNIs 489174 31 64.6
flaAnn9re e aien 8 16.7
f1911"1999991991R e 9 18.7

AN5199 2. LanIANAN L (sensitivity) LAZANANE (specificity)

nsnadad Anula (sensitivity) ANALNE (specificity)
(';'aﬂaz) (';'aﬂaz)

Hand elevation test 74.0 52.6

Tinel's test 24.7 89.5

Modified Phalen’s test 46.8 57.9

Carpal compression test 64.9 73.7

A15199 3. LanaA1AINTL (sensitivity) 289N1TUL ARATIN

NSNARAL aala (sensitivity)
(';'aﬂaz)
Hand elevation test and carpal compression test 80.5
Hand elevation test and Tinel’s test 75.3
Hand elevation test and modified Phalen’s test 77.9
Tinel's test and modified Phalen’s test 53.2
Tinel's test and carpal compression test 68.8
Modifided Phalen’s test and carpal compression test 74.0
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