Physical examination in OPD : General hand and wrist condition
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1.1 Hand appearance gdnuazauAnlsniivavsiafidudaldun Claw hand (270
Ulnar nerve palsy ), Benedict hand #3a Ape hand ( 970 Median nerve palsy ) 138 Wrist drop
LAz Finger droop ( 310 Radial nerve palsy )



Hand & Wrist : General Physical examination

UW.AW Aaviing nadraaslsiléing avnd

Hand appearance

Tender point

Muscle atrophy

Scar
Skin change
Finger Index | Middle | Ring | Small Thumb A|P|RCL|UCL Swelling
Motion AlP|lA|lPI|IAIP|AIP Motion (PIP circumference, mm.)
Rt MP Rt IP Rt | Lt
PIP MP Thumb
DIP Opposition Index
Pulp-to- (Kapanji) Middle
Palm Ring
Lt MP Lt P Small
PIP MP Thumb
DIP Opposition Index
Pulp-to- ( Kapanji) Middle
Palm Ring
Small
Wrist Motion Special test Sensory 2-PD or Ten test
Rt Lt Rt Lt
Flex CMC Grinding Radial | Ulnar
Extend Finkelstein'
xten inkelstein's Rt | Thumb
Pronate Watson's
Index
Supinate L-T shear/shuck Middle
RD ECU instability Ring
ub Fovea sign Small
Strength DRUJ instability Lt | Thumb
Grip Ulnar Index
strength impingment Middle
Pinch Allen's Ring
strength Small

A9 NN 1 : udaveatvnisturiniassidaudmiuriialsantsiiantll



17 1 : dadanuinlsnfivavgiiiaarnninsidulscdm Ulnar unaidu
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1.2 Muscle atrophy nzndnuiiiadinidnluiinduazia ldvivarnidulssamunasy
nian1s Wlalgouituraiuiu Tnaazdinalagaluvidiias Thenar, Hypothenar,
Interosseous muscle US1Iunavla uax First dorsal interosseous muscle 7iut2au First web
space (U 2)

A B

jﬂﬁ 2 : LdmMINTIE Thenar LA Hypothenar trophy ( 2A) LLaz Interosseous muscle atrophy ( 2B)

1.3 Scar TaadunaUazliuAnaNHOLE YUIA LALFILUUITAILNS, LNaLTuINNaTiRLVie
wastarfnluvsulauasiiauaaiilae

1.4 Skin change TAELANIZANNNIE Autonomic nervous system NRAUSNH Faudnviiv
n155n17¢ Chronic Regional Pain Syndrome (CRPS) Taeiiilaaasiinnn1sliandasininnia

UsnauasNusauliaazdiiay LN LasHIaUgiug) TRaaNHUsNITUINLANAINAINNILATU
auan1sdnmvavniavinlddmnnsaacldlun1ans1afanugNan1ssnE ladneae



5U7 3 : §nwousfiavavilie Chronic Regional Pain Syndrome
2. N15AA" ( palpation )

nsAdRassusLbsiuINuge Buluusiiasidsslaminnnlunisaiessy
Funiusanadanmiiavda Taaadsszuduly Taafisuiudiunivaas Anatomical
landmark %32 Surface anatomy figu1saaan ldanaauan S9laenallsinas1gusian Bony
prominent 138 Tendon prominent Tﬂ&lﬁ]zﬁ?}ﬂﬁiﬂ‘]ﬁﬂ’)‘iﬂﬁ’mﬁﬂﬁ

2.1 Finger UGL72U Joint crease zuaniivdia ( 5UN 4 ) uazusaua udNuavtaasiu
d2uav Collateral ligament F9A1961523 Stability Vavdiane

U9 4 : LEAIALLUALY Skin crease LiBUNY Bone Las Joint Tagldaraiiunudaias X-ray



2.2 521319 Distal palmar crease Waz Base of finger crease aziiluginmvivauay Al pulley

v
a

U7 5 : udavsinunauay Al pulley MiTlunansdninaasnisiiniindan

2.3 Kaplan line lgiduainaurunu Ulnar border 6129 Thumb luvinn1efiaanTviga 1aayaaa
2y Kaplan line AU Interspace 7 2 it usinumLIgay Recurrent motor branch of median
nerve LLaz IAAAUD Interspace 7 4 11 Kaplan line azitluginuviuvuay Hook of Hamate

Radial border of middle finger
Superficial (drop line © to cardinal line @

liel
palmar arch e e Radial end of second ___ Connect line to

Ulnar border of ring finger palmar digital crease . intersection of ® and ©
(drop line @ to cardinal line & i ) Radial end of proximal
parallel to finger) 3 U transverse palmar crease

Connectlineto  Ulnar end of F’rt_:per radial digital nerve

intersection of — fifth palmar to index (with first lumbrical)

@ and ® digital crease —__ /

Ulnar end of distal ( \ A®
transverse palmar crease ~——__ | 22 <198

Proper and common
ulnar digital nerves

First web space
(radial end of cardinal line)

Hook of hamate
Recurrent (motor) branch
KAPLAN'S CARDINAL LINE of median n. enters thenar
From the first web space i e
parallel to the proximal Deep palmar arch

transverse palmar crease Pisiform
Distal wrist flexion crease

51" 6 : Anatomical landmark N&1AQYUDINITHINATNWINTIE Carpal tunnel syndrome

2.4 Wrist landmark
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1. Radial wrist pain : sinunuddndey MlfLLvda Radial sia Palmaris longus tendon gl
Structure idu15a5Us LN I lunaNTsATiAD Median nerve, FCR tendon, Scaphoid
tubercle ( #92361U Volar-radial side ) Waz Radial Styloid, Anatomical snuffbox, First CMC joint,
EPL tendon LLaz Proximal pole scaphoid ( $15726U Dorso-radial side )

2. Ulnar wrist pain : sinumiaiiaisadnld@a EDM, ECU, Distal radioulnar joint ( DRUJ ),
aay Distal ulnar, Ulnar Styloid, Fovea sign ( $#157261U Dorso-ulnar side ) llaz FCU tendon,

Pisiform bone, Hook hamate , Guyon’s canal, Ulnar artery, Ulnar nerve ( 15336111 Volar-ulnar
side)

'§'1J1'7'i 7 : Anatomical landmark wav2iafia ( A: Radial-side, B: Ulnar-side )



Tuyvnsdiaziuanngulsaniain1siduuiing srunavauavaasdiafialtludnnguizanina
Dorsal wrist syndrome Taanwdsan 1w lunguilazwuld@a Occult ganglion cyst, Scapho-Lunate
ligament injury, Synovitis 2183 EPL, EDC tendon Wae Posterior interosseous nerve compression

3. AM59EIU ( Active motion )

3.1 Rotation deformity azissiliusinanislinnfiaua)a=a1Un scaphoid tubercle LU
parallel AL waz Wi scissoring

3.2 fanegnisuduvaviiafia Hauasdalia Tnadursalsuiiudansauznisuduaaiia
a1 TuN19%191U619¢) anudnsaUeal Basic Grip type M9 7 Biladndnsavinlanaali

a b C
d e f g

‘§‘1J17'i 8 : Types of functional grip (a) precision pinch, (b) oppositional pinch, (c) key pinch,

(d) directional grip, (e) hook grip, (f) power grasp and (g) span grasp



4. N159M ( Measurement )
4.1 Range of motion

N157IAAN range motion M1V passive LAy active w8 TUNITOFIARAMNNUAZLANWENS
dnle uasdatlunisfadrsnufihaTiviunuimisnissnsn leadailugisssn Tagazdas
InA2E goniometer Laranliurinealnaisunss1u Tnaalsnfaziiluavil (UM 9)

Normal ranges of motion

Eloow flexion . 145°
extension 0
Forearm  pronation 70°
supination g85°
Wrist darsiflexion 0°
pelmar flexion 75°
ulnar deviation 35°
radial deviation 2°
Thumb*  abduction 60°
flexion 1P aoe
MP 550
CM 45
(hryper)extension P 15°
Mp 10°
Fingers Flexion (Hyper)extension
DIP 80° 0
PIP 100° 0
MP ap® 0-45

73U 9 : uLdAIATINI5INAIE Goniometer 138735 Pulp-to-palm distance wazaAnsniluusaszaia

A leazlsnalesvil
e Limit passive range motion : Unaziin1sfinuatda A56avld lunaudlseiiiu active 16
e Active < Passive motion : U1¢lNaNSdNIWA muscle and tendon unit 99489 nerve supply
MU
Tunmadiialunsain liavsoazidanlunsazdaiii 8133aA5179678 pulp to palm
distant Wweisialui landmark HugaiGiandunnasaianaz g litltluninsgruidaduie
Wasuisunalun1sns136nau 16



dmsuiinTililavann opposition T combine function waviiedia IP, MCP uaz CMC
joint N13¥RsaNNa1AVviNlFan N153A Opposition iinlddnelun1edilanasaiuisalgidin
1nsgulunislsauiiouasvinldlaunisld Kapanji score $93:finanusaL5IuaE Practical
Tunadiiauinnin

51U 10 : n15U5=1lU Opposition WaVIINILNTDAE Kapanji score

N157A Range of motion Wy Wailaazll 6 NAN19AD Wrist flexion/Extension ,
Radial/Ulnar deviation Tagazlginuiianarailuman waz Pronate/Supination Evsiavse NI
wauagavanIldua LNDannN1S compensate A8 lua

4.2 Grip and Pinch strength

1536 grip AefidszTagininmluiinisdsufiunanissnrinaznislinduldlgeu
wazaanssaulviriligaaniiainis ialviidiusiuluniadnen (saazidaanisiaudnylu

UN compressive neuropathy )
4.3 Swelling
AMNLINDaNLTialdavzuanU3NIRAITUIALIULAE AT UNLUILNEA LAF 1aaTunIe

adtlanilhauan duisadneie Circumference ludiundulasadiaiauialdiuasuniu

fun1ialeaazidansianialgdindduinsaintu ideainluniansvluadtiagilauan



51U 11 : NN9IAAINNUINVAITNIRILFILIANZALULNIU

a

5. Motor ( §luun Compressive neuropathy )

6. Sensory (9luun Compressive neuropathy )
7. Special test

N1901973 Special test LiFuTugaingrann test AsasIRaNIzdUAIduRananlsa
W88 Confirm diagnosis Winiu n15ns9TInNAxduraIInuazinWdthadu Taa Lisn i
sotiunisdinuseiaiuas Focus lusinumisiidiuilogvnvaviiloasaiatuszazian’ldun o
Special test fildiaan1emafialaun

7.1 CMC Grinding test : #523Wadvdan17z First CMC arthritis IagzlaliadiafiarAuingei
Nihodulaonnszan Metacarpal 1ag 14 indnaivai196m579 Stabilize &9 Trapizium bone 13

'§1J17'i 12 : LdmIN19601529 Griding '§‘1J1'7i 137: Fingelstein's test
test ‘LU First CMC arthritis



7.2 Finkelstein’s test : azns1aadvdun1e Dequervain’s tenosynovitis 1agrdIN150UDN
s18avduAVaINLISaFgNIN 1AINNNTI9M5IFAAEN Ulnar deviation wrist LAILJUUNLH
pathology 7 APL tendon [Huudn 61 flex thumb MCP joint avudatunndiurinasfi Pathology 7
EPB tendon %5ail Subcompartment S7UA728

7.3 Scaphoid’s shift test ( Watson shift test ) : nsrfiaaduniie Scapho-lunate ligament
instability

5U7 14 : Scaphoid shift test

7.4 Luno-triquetral instability ( Linscheid Ballotment, Regan shuck test, Kleinman shear test)



Provocative Maneuvers
— Linscheid Ballottement

Provocative Maneuvers
— Reagan Shuck test

Provocative Maneuvers
— Kleinman Shear test

Indiana
Hand to Shoulder
Center

jﬂﬁ 15 : Luno-triquetral instability test

7.5 Distal radioulnar joint instability

FUINNALTUTISIUMLUY Fovea ( Soft spot USLI0 Distal iaay ulnar WasnAf soft
spot5E1319 FCU iU Ulnar styloid ) asadaWeNaanIWT TFCC wBa L-T ligament udnnysufin
Stability 4@y DRUJ Tain523 ROM ‘luvin Pronate Waz Supinate 315tdun3adl limit ROM w3a’li
#1068l Piano key sign WAz Test stability 2ay TFCC Wsiaz part 108§5I3VI1 Pronate wrist WaAU
Tiviqasu Dorsum ( Test Superficial dorsal /U Deep volar radioulnar ligament ) lun19nduiu

?1579 wrist supination L&20U lUaAU volar LWa®M523 Superficial volar AU Deep dorsal
radioulnar ligament )



ROM DRUIJ stability

AN

Piano Key sign Test Dorsal instability Test Volar instability

Test DRUJ congruity Ulnar impingement test Press test ulnar impingement

‘;ﬂﬁ 16 : dumaun1sUseifiu, DRUJ instability Laz TFCC injury



7.6 Ulnar impingement test

27573 1A8 pronate wrist LWar ulnar deviation 6161281176 ulnar side wrist pain ungiu
AAVAELN1IT ulnar impaction syndrome 9l 2 Uluu@Aalilu Ulna plus @a ulnar §9n31 radius
naalllu Styloid impingement ( Ulnar styloid 190311506 )

7.7 Allen’s test

M50V radial L@z ulnar artery NUALRLN TUUSIIUila FadiaduRalsnfae
a28lun153fd e latululsa Hypothenar hammer syndrome 18181115 ulnar wrist pain lLa
$1523WUN ulnar artery thrombosis 310 repetitive use

5UN 17 : dunaun13n529 Allen’s test

Touaql n1ansr3fiduan1ivauAnlsnfivasiiauwasdafioiu davldionsdn
UseiRuarnisnsiasnniaiiavdu tiagolunis9iiadeTsm n15le Provisional diagnosis Lax
Differential diagnosis 31153 Ruazn5939190 18I IHEINN50IEDNNI1TASIARNENNIY
WasAtifinsuaznnededinan ldatramnnzan daaninungnisifiadauazn1sineivignsias
winduazfinanan TaeildiinatuaminginsldatafudAuasuisauiuan1znis
st aluadiiagiouanvavdssinedlne




BPI chart
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Associated injury [0 CNS (Brain / C-spine) [l Subclavian artery
[0 Lung (RibFx /ICD / Diaphragm ) [0 Fracture

M5299719N¢8

Motor Tinel’s sign
e Muscle atrophy [1Rhomboid [ Wing scapular [J Others

e Passive ROM Shoulder ..../.... 23¢1 Elbow .../.... avfN

Wrist e/ e DA Hand ../... 236"

TinG |

e Active ROM

BMC grade avFn

Shoulder abduction

Elbow flexion

Elbow extension

Wrist flexion

Wrist extension

Finger flexion 1

Finger extension

e Horner syndrome (Y/N)
e VAS pain score ...... (0-10)

e Timingofpain [ (ufiu O nawdu [ ideeaan Area of Sensation loss
Investigation
X-ray Myelogram EMG
e (-spine e Pseudomeningocele Y/N | W@

e Level C5,C6,C7,C8,T1

e Shoulder

e Chestwgflawgin/aan

Final Diagnosis

Totalarm  C5,C6,C7,C8,T1 Closed BPI Pre-ganglionic Supraclavicular
Upperarm C5,6 or C5,C6,C7 Opened ( sharp cut / blast ) Post-ganglionic Infraclavicular
Plan

Observe ‘ Investigation ‘ Surgery




Management of BPI

1. Opened BPI 1.1 Sharp cut > tag, immediate repair with or w/o graft +/- add distal transfer ; example Oberlin’s
1.2 Blast injury - tag

- Post-ganglionic = delay primary repair with graft ( within 3 wks or delay 3 months)

- Root avulsion = Early nerve transfer
*** BPI with subclavian artery injury - Sharp cut, w/o graft 2 immediate repair
- Need graft - delay 3 wks
- Severe injury = nerve transfer

2. Closed BPI or delayed BPI 2.1 Post ganglionic = nerve graft

2.2 Root avulsion < 1 year = nerve transfer

2.3 Root avulsion > 1 year = FFMT or tendon transfer

Surgical planning

Donor nerve transfer

Motor deficit Donor Check list Nerve graft
Elbow flexion Ulnar nerve FCU (BMCA4,5) Sural nerve
Shoulder abduction Spinal accessory nerve Trapezius + Superficial radial nerve
Elbow extension Phrenic nerve Diaphragm + LABC
Wrist / Hand Intercostal nerve Fx rib, lung + MABC
Branch to triceps Triceps + Vascularized ulnar nerve
Contralateral C7
What | do for BPI ? N{
e (5,6 2 Oberlin 1+ CN 11 to SSN + tricep to deltoid PAEGANGLIONIC TEAR sl
e (5,6,7 = Oberlin 1+ CN 11 to SSN + phrenic to deltoid wrosseie
e Total arm type ,;;‘2'{'.’ o
o postICD = CN 11 to bicep + phrenic to SSN POSTGANGLIGHC TAR P i
o nolCD = CN 11 to bicep + phrenic to SSN+ ICN to triceps e T gty

HAND ?7??

AXONOTMESIS A
SPONTANEOUS RECOVERY .~
POSSIBLE w5

NEURAPRAXIA > " = ==
RECOVERY -
CERTAN _~




