NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET
HANAA ALY

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Y7
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

“|

5
*

* &

Uy

df

| il gdugal

@ ASUNET
le

la

ds2
ol
.

(el
HANAA ALY
ceAEEAEEAEEAEEAEEAEEAEEATE AT AT A A AN

SN NN N NN NN NN AN N NN/

Y7
12

PR AR A A A A A A A A




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

Al

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

Al Bala) o aglial) Allly

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

b ogd cane 28 daasal) (ol 31 oda o
HANAA ALY

»

)
A g
i
okl e
—

<

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Yo
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




A
Bhars o |

iy

Role of Musculoskeletal Ultrasound in

Assessment of Abnormalities Underlying
Rheumatoid Hand Function and Disability

Ohesis

Submitted for partial fulfillment of M.D. Degree in
Physical Medicine, Rheumatology and Rehabilitation

CPt'esentec[ By

Aya Hamed Mohammed Ahmed Safar
M.B., B. Ch., M. Sc.
Faculty of Medicine, Ain Shams University

Supervised by
Prof. Dr. Mohamed Gamal EI-Din Zaki

Professor of Physical Medicine, Rheumatology & Rehabilitation
Faculty of Medicine, Ain Shams University

Prof. Dr. Dina Shawky Al-Zifzaf

Professor of Physical Medicine, Rheumatology & Rehabilitation
Faculty of Medicine, Ain Shams University

Prof. Dr. Rana Ahmed EIl-Hilaly

Professor of Physical Medicine, Rheumatology & Rehabilitation
Faculty of Medicine, Ain Shams University

Oraculty of Medicine - Ain Shames (Iniversity

2021






First and foremost, I feel always indebted to AUAH, the
Most Kind and Most Merciful.

I'd like to express my respectful thanks and
profound gratitude to Prof. Dr. Mohamed
Gamal I-Din Zali, Professor of Physical
Medicine, Rheumatology & Rehabilitation - Faculty
of Medicine- Ain Shams University for his keen
guidance, kind supervision, valuable advice and
continuous encouragement, which made possible the
completion of this work.

I am also delighted to express my deepest
gratitude and thanks to Prof. Dr. Dina Shawly

AlLZifzaf, Professor of Physical Medicine,
Rheumatology & Rehabilitation, Faculty of Medicine,

Ain Shams University, for her kind care, continuous
supervision, valuable instructions, constant help and
great assistance throughout this work.

I am deeply thankful to Prof. Dr. Rana

Almed ELFTCilaly, Professor of Physical Medicine,
Rheumatology & Rehabilitation, Faculty of Medicine,
Ain Shams University, for her great help, active
participation and guidance.

Special thanks to Prof. Dr. Nouran

Abaza, Professor of Physical medicine Rheumatology
and Rehabilitation, Faculty of Medicine, Ain Shams
University. She offered me the utmost care, invaluable
advice and unlimited support.

Last but not least my sincere thanks and
appreciation to all patients participated in this study.




Title Page No.
List of Abbreviations...............cccccocviiiiiiiiniiie e, i
List of Tables ...........cccooviiiieii e iv
List of Figures ..o viii
INtroduction................ccooooiiiiiccc 1
Aim of the WorkK..............ccoooiiiiii e 4
Review of Literature
€ Rheumatoid Hand Affection..........cccocvveiieiiii e 5
& Rheumatoid Hand Function Assessment.......cccccccceeeenn.. 24
€ Musculoskeletal ultrasonography (MSUS) in
Rheumatoid Hand Assessment ..........cccoooeiiiiiiiiicinenn, 43
Patients and Methods.................ccocoiiiiiicicic e, 59
ReSULLS ... 84
DISCUSSION ...t s 132
SUMMATY ..ot e 148
ConClUSION ..o 152
Recommendations................ccccooeiiiiiiiicicicicc e 153
References ..............ccccccvviiiiecce s 154

ArabiC SUMMATY ..cceeeieiiccsscsssnssssssecccsssssssssssssssssssssssssssssssssssssss \




List of Aldreviations

Abb. Full term

ACPA.................. Anti-citrullinated protein antibody

ACR.................... American College of Rheumatology

AHFT ................. Arthritis Hand Function Test

APL .................... Abductor pollicis longus

B, Regression coefficient

BMD .................. Bone mineral density

BND ................... Boutonniere deformity

Coeeeeeeeeeeeeeeea, Chi-Square Test

CBC ... Complete blood picture

CI ..o, Confidence interval

CMC................... Carpometacarpal

CT ..covvveeeee. Computerized tomography

CTS ... Carpal tunnel syndrome

DAS-28............... Disease activity score with 28 joint count

DASH ................. Disability of the Arm Shoulder and Hand
Questionnaire

DHI..................... Duruéz Hand Index

DIP...................... Distal interphalangeal

DM.........ccc..... Diabetes mellites

DMARDs............ Disease modifying antirheumatic drugs

DRUd.................. Distal radioulnar joint

ECRB ................. Extensor carpi radialis brevis

ECRL ................. Extensor carpi radialis longus

ECU .................. Extensor carpt ulnaris

EDC.................... Extensor digitorum communis

EDM .................. Extensor digiti minimi

EPB..................... Extensor pollicis brevis

EPL..................... Extensor pollicis longus

ERO.....ccccvue..... Erosion



KList a% Albbreviations (Cout...)

Abb. Full tferm

ESR .................... Erythrocyte Sedimentation Rate

EULAR............... European League against Rheumatism

Fooeeeeeeeeee. Fisher exact test

FCR................... Flexor carpi radialis

FCU ................. Flexor carpi ulnaris

FDS.................... Flexor digitorum superficialis

FPL.................... Flexor pollicis longus

GAT ... Grip Ability Test

GS...oovvvvveeee Grey scale

HAQ.................... Health Assessment Questionnaire

Hb ..o Hemoglobin

IL ... Interlukin

IP ... Interphalangeal

IQR..................... Interquartile range

JSN e, Joint space narrowing

Kgooeeeeeeeaa, Kilogram

Liiiiiiaiiiiannnn. Liters

MCEP ................... Metacarpophalangeal

mmHg ................ Millimeters of mercury

MRI .................... Magnitic resonance imaging

N i, Number

NSAIDs .............. Nonsteroidal anti-inflammatory

OMERACT ........ Outcome Measures in Rheumatology Clinical
Trials

P, Level of significance

PAD .................... Peptidyl arginase deiminase

PEM.................... Patient Evaluation Measure

PIP ... Proximal interphalangeal

T et Correlation coefficient



KList a% Albbreviations (Cout...)

Abb. Full term
RA.....ccceeeee Heumatoid arthritis

RBCs .................. Red blood cells

RF.....ccoeeeeee. Rheumatoid factor

ROM................... Range of motion

ScUSSe............... Scoring ultrasound structural erosion
SD ..o, Standard deviation

SeC v Seconds

SND ... Swan-neck deformity

SODA ................. Sequential Occupational Dexterity Assessment
b oeeeeeee e Value of student t test

TNFo ... Tumour necrosis factor alpha

US ..o Ultrasonography

VAS...cooeeeeeiiannnnn, Visual analogue scale

WBCS ... White blood cells



Table No.
Table (1):

Table (2):
Table (3):
Table (4):
Table (5):

Table (6):
Table (7):

Table (8):

Table (9):

Table (10):

Table (11):

Table (12):

Table (13):

Table (14):

Table (15):

List of Gables

Title Page No.

Definitions of severity grades (0-3) for each
elementary component and for the EULAR-

OMERACT combined SCOTE:...........ccccvvveieieiieieseecie s 81
Frequencies of extra-articular manifestations
among studied RA patients:.........c.ccccooeviiiiiininiciene 85
Correlation between DAS28 score and disease
AUTALION: ... e 87
Description of the AHFT and GAT among the
studied RA hands: ........c.cccoovivviiiiiicicce e 89
Correlation between hand grip strength and grip
ability test: .o 90
Correlation between hand function and DAS2S:.......... 90
Description of laboratory results among studied
RA patients: ... 91
Correlation between hand function and various
laboratory data:...........ccccoeviiiiiiiiii 92

Comparison between RA hands with domain 2
joints synovitis and RA hands without domain 2
joints synovitis as regard GAT: .........c.ccccoevveiivieieicsiene, 96

Comparison between RA hands with medial 4 PIP
joints synovitis and RA hands without medial 4

PIP joints synovitis as regard grip strength:................ 96
Association between RA hands with medial 4 PIPs
erosions and hand function impairment by GAT: ........ 97

Comparison between RA hands with medial 4 PIP
joints erosions and RA hands without medial 4
PIP joints erosions as regard hand grip strength: ....... 98
Comparison between RA hands with medial 4
MCP joints synovitis and RA hands without

Comparison between RA hands with medial 4 MCP
joints synovitis and RA hands without medial 4 MCP

joints synovitis as regard grip strength: ................ccccoe. 100
Association between RA hands with medial 4 MCPs
erosions and hand function impairment by GAT: ........ 101

iv



Table No.
Table (16):

Table (17):

Table (18):

Table (19):

Table (20):

Table (21):

Table (22):

Table (23):

Table (24):

Table (25):

List of Calles (€om..)

Title Page No.

Comparison between RA hands with Medial 4 MCP
joints erosions and RA hands without Medial 4 MCP
joints erosions as regard hand grip strength: .................
Comparison between RA hands with wrist joint
synovitis and RA hands without wrist joint

Comparison between RA hands with wrist joint
synovitis and RA hands without wrist joint
synovitis as regard grip strength:..........cccocoviiinnn.
Association between RA hands with wrist joint
erosions and hand function impairment by GAT: .....
Comparison between RA hands with wrist joint
erosions and RA hands without wrist joint
erosions as regard hand grip strength:.......................

Comparison between RA hands with flexor
tendons tenosynovitis of the medial 4 fingers and
RA hands without flexor tendons tenosynovitis of
the medial 4 fingers as regard GAT: ..o

Comparison between RA hands with flexor
tendons tenosynovitis of the medial 4 fingers and
RA hands without flexor tendons tenosynovitis of
the medial 4 fingers as regard hand grip strength: ..

Association between RA hands with extensor
tendons tenosynovitis of the medial 4 fingers and
hand function impairment by GAT: .........ccccoviinine

Comparison between RA hands with domain 8
tendons tenosynovitis and RA hands without
domain 8 tendons tenosynovitis as regard hand

Association between RA hands with FCU, ECU,
FCR, ECRL and ECRB tenosynovitis and hand
function impairment by GAT: .........cccooeviviniiiiiee

102

104

105

106

107

108

110

112



Table No.
Table (26):

Table (27):

Table (28):

Table (29):

Table (30):

Table (31):

Table (32):

Table (33):

Table (34):

List of Calles (€om..)

Title Page No.

Comparison between RA hands with FCU, ECU,
FCR, ECRL and ECRB tenosynovitis and RA
hands without FCU, ECU, FCR, ECRL and ECRB

Association between RA hands with tenosynovitis
of EPL, EPB, APL and FPL and hand function
impairment by GAT: ...

Comparison between RA hands with tenosynovitis
of EPL, EPB, APL and FPL and RA hands
without tenosynovitis of EPL, EPB, APL and FPL
as regard hand grip strength: ............ccovviiiiiiiiinn

Association between RA hands with FPL
tenosynovitis and hand function impairment by

Comparison between RA hands with FPL
tenosynovitis and RA hands without FPL

Association between RA hands with median and
ulnar nerves affection and hand function
impairment by GAT: ...
Comparison between RA hands with median and
ulnar nerves affection and RA hands without
affection as regard hand function: .............cccoeirnnnnn.
Comparison between RA hands with Thumb, index
and middle fingers synovitis and tenosynovitis and
RA hands without Thumb, index and middle fingers
synovitis and tenosynovitis as regard GAT: ..................
Comparison between RA hands with domain 15
affection and RA hands without domain 15
affection as regard hand function: ...............ccccovernnnn.

Vi

115

116

120

121

122

124



Table No.
Table (35):

Table (36):

Table (37):
Table (38):

List of Calles (€om..)

Title Page No.

Comparison between RA hands with erosions and
synovitis of MCP joints of thumb and index finger.
PIP joint of index, IP joint of thumb, FPL
tenosynovitis and flexor tendons tenosynovitis of
index and RA hands without affection as regard
GAT: s 126

Comparison between RA hands with erosions and
synovitis of MCP joints of thumb and index finger.
PIP joint of index, IP joint of thumb, FPL
tenosynovitis and flexor tendons tenosynovitis of
index and RA hands without domain 16 affection
as regard hand function: ..., 128

Influence of significant variables on grip strength:.. 131

vii



Fig. No.

Figure (1):
Figure (2):
Figure (3):
Figure (4):
Figure (5):

Figure (6):
Figure (7):

Figure (8):
Figure (9):

Figure (10):
Figure (11):
Figure (12):

Figure (13):
Figure (14):

Figure (15):
Figure (16):

Figure (17):
Figure (18):

Figure (19):

Title Page No
Mechanism of swan neck deformity.................... 20
Mechanism of boutonniere deformity. .............. 22
Types of precision grips or pinches. ................ 26
Types of precision grips or pinches. ................ 27
Measuring Grip strength with
sphygmomanometer............cccoceorvenenniniciennnnns 65
Measuring tip pinch strength with
pinchmeter. ..o 66
Measuring dexterity with Nine-hole
pegboard test. ... 66
Fasten unfasten four buttons. ..........cc.cccovvnenenn 67
Fasten unfasten Fasten unfasten two
Safety PINS. .o 67
Cut putty with a knife and fork. ............c........... 67
Manipulate four coins into a slot. .................... 68

Put a tubular bandage with a hand on the
other hand ............cccooooviiiiiii, 69

Picking up a metal paper clip from the
table with the hand and place it on a letter

ENVEIOPE. .ot 69
Joints involved in DAS28. ..........cccooviviiiiiiene, 71
Visual analogue scale. ...........coceoniiiiiniiie, 71
Locations in the hands and wrists for (A)
Genant—Sharp erosion...........cccoceeceveiineineinnnnn 72
Locations in the hands and wrists for
Genant—Sharp joint space narrowing ................. 73
MSUS detailed rheumatoid hand
SCANTUTIZ. .e.vivieiieiieie ettt 75
MSUS detailed rheumatoid  hand
SCANTUTIZ. .e.vivieiieieie ettt 80

viii



