










Evaluation of the Temporomandibular 

Joint by Ultrasound Before and After 

Local Treatment in Rheumatoid Arthritis 

Patients 

Thesis  
Submitted for Partial Fulfillmenet of MD Degree in Physical 

Medicine, Rheumatology & Rehabilitation 

By  
Hanan Mohammed Ibrahim Elshoura 

Master, M.B., B.Ch., 

Faculty of Medicine, Ain Shams University 

 

Under supervision of 
Prof. Mervat Mohamed Abdelhakim 

Professor of Physical Medicine, Rheumatology & Rehabilitation 

Faculty of Medicine – Ain Shams University 

 

Prof. Mohammed Ali Elwy 
Professor of Physical Medicine, Rheumatology & Rehabilitation 

Faculty of Medicine – Ain Shams University 

 

Prof. Nayera Zaghloul Saber 
Professor of Physical Medicine, Rheumatology & Rehabilitation 

Faculty of Medicine – Ain Shams University 

 

Faculty of Medicine – Ain Shams University 
2020 





AAAccckkknnnooowwwllleeedddgggmmmeeennnttt 

First and foremost, I feel always indebted to ALLAH, 

the Most Kind and Most Merciful.

I’d like to express my respectful thanks and 

profound gratitude to Prof. Mervat Mohamed 

Abdelhakim, Professor of Physical Medicine, 

Rheumatology & Rehabilitation - Faculty of Medicine- 

Ain Shams University for her 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. Mohammed Ali 

Elwy, Professor of Physical Medicine, Rheumatology & 

Rehabilitation, Faculty of Medicine, Ain Shams 

University, for his kind care, continuous supervision, 

valuable instructions, constant help and great assistance 

throughout this work. 

I am deeply thankful to Prof. Nayera 

Zaghloul Saber, Professor of Physical Medicine, 

Rheumatology & Rehabilitation, Faculty of Medicine, 

Ain Shams University, for her great help, active 

participation and guidance. 

I would like to express my hearty thanks to all my 

family for their support till this work was completed. 

Last but not least my sincere thanks and 

appreciation to all patients participated in this study. 

Hanan Mohammed Ibrahim Elshoura 



List of Contents 

Title       Page No.  

 

List of Tables ........................................................................................... 5 

List of Figures ......................................................................................... 7 

List of Abbreviations ........................................................................... 12 

Introduction ............................................................................................. 1 

Aim of the Work ...................................................................................... 5 

Review of Literature  

Rheumatoid Arthritis ....................................................................... 6 

TMJ Involvement in RA ................................................................. 42 

Management of TMJ Arthritis in RA .......................................... 79 

Patients and Methods ......................................................................... 94 

Results .................................................................................................. 107 

Discussion ............................................................................................ 146 

Summary .............................................................................................. 158 

Conclusion ............................................................................................ 162 

Recommendations .............................................................................. 163 

References ............................................................................................ 164 

Arabic Summary  

 

 



List of Tables 

Table No.       Title     Page No.  
 

Table (1) Comparison between intraarticular 

injection and perineural injection 

regarding age and sex ............................................. 109 

Table (2):  Clinical data of rheumatoid ................................... 111 

Table (3):  Visual analogue scale among the studied 

groups before local injection ................................... 112 

Table (4):  TMJ clinical data before local injection 

between the two groups .......................................... 113 

Table (5):  Correlation between rheumatoid disease 

activity (DAS28, MHAQ) and clinical data 

of TMJ joint before local injections ....................... 115 

Table (6):  Musculoskeletal ultrasound findings before 

local TMJ injections among the studied 

groups .......................................................................... 119 

Table (7):  Correlation between rheumatoid disease 

duration and TMJ finding by MSUS before 

local injections ........................................................... 122 

Table (8):  Visual analogue scale in the intraarticular 

group before and after local injection .................. 124 

Table (9):  Visual analogue scale in the perineural 

group before and after local injection .................. 124 

Table (10):  Change of VAS among studied groups after 

local injection .............................................................. 124 

Table (11): Visual analogue scale of the patients 

among the studied groups after the local 

injections .................................................................... 127 

Table (12): TMJ clinical data changes in the 

intrarticular group ................................................... 128 

Table (13): Statistically change in both groups 

regarding local injection.......................................... 128 

Table (14): TMJ clinical data changes in the 

perineural group ....................................................... 131 



List of Tables (Cont…) 

Table No.       Title     Page No.  

Table (15): TMJ clinical data after local injection 

between the two groups .......................................... 133 

Table (16):  MSUS findings in the intraarticular group 

before and after local injection. ............................. 135 

Table (17):  MSUS findings in the perineural group 

before and after local injection .............................. 137 

Table (18):  Musculoskeletal ultrasound findings after 

local TMJ injections among the studied 

groups .......................................................................... 138 

Table (19): Comparison between MRI and MSUS 

findings in ten tempromandibular joints ............ 141 

Table (20): Calculation of ultrasound sensitivity, 

specificity and accuracy regarding erosions ....... 142 

Table (21): Calculation of ultrasound sensitivity, 

specificity and accuracy regarding synovial 

effusion ........................................................................ 143 

Table (22): Calculation of ultrasound sensitivity, 

specificity and accuracy regarding synovial 

hypertrophy ............................................................... 144 

Table (23): Calculation of ultrasound sensitivity, 

specificity and accuracy regarding disc 

displacement .............................................................. 145 

 

 

 



List of Figures  

Fig. No.       Title   Page No.  
 

Figure (1):  Gene-environment interactions ............................. 12 

Figure (2):  A-normal joint, B- rheumatoid arthritis .............. 17 

Figure (3):  Mechanisms of bone tissue destruction 

in arthritis .................................................................. 20 

Figure (4):  Boggy swelling in proximal 

interphalangeal and metacarpo-

phalangeal joints (more prominent on 

patient's right hand) in a patient with 

new-onset rheumatoid arthritis............................. 27 

Figure (5): The 2010 American College of 

Rheumatology/European League 

Against Rheumatism Classification 

Criteria for RA ........................................................... 34 

Figure (6):  The osteology of the temporomandibular 

joint .............................................................................. 43 

Figure (7):  The joint capsule and accessory 

ligaments of the temporomandibular 

joint .............................................................................. 44 

Figure (8):  Musculoskeletal structures of TMJ 

(lateral and medial views). ..................................... 47 

Figure (9):  Severe anterior open bite in a patient 

with rheumatoid arthritis ....................................... 56 

Figure (10):  Panoramic radiographic imaging of TMJ 

demonstrated very well the osseous 

structures of TMJ and dentomaxillary 

region ........................................................................... 58 

Figure (11):  MRI scan of normal TMJ ........................................ 63 

Figure (12):  Sagittal sectional views of TMJ on 

mouth-closed T1-weighted and mouth 

opened T2-weighted MRI show anterior 

disc displacement without reduction .................... 65 



List of Figures (Cont…)  

Fig. No.       Title   Page No.  

Figure (13):  Sagittal sectional view of mouth-closed 

T2-weighted MRI shows anterior disc 

displacement with hyperintense joint 

effusion in superior synovial cavity ...................... 65 

Figure (14):  Shows disk is anteriorly displaced and 

globular in configuration ......................................... 66 

Figure (15):   Shows joint effusion with enhancing 

synovitis, absence of normal appearing 

disk, and posterior pannus ..................................... 67 

Figure (16):  Ultrasonographic view of TMJ shows 

condyle, articular eminense and 

articular disc .............................................................. 71 

Figure (17):  Sonograms of a normal MJ ..................................... 72 

Figure (18):  A-closed mouth (disc in position (2)), b-

open mouth  (disc displacement 

anteriorly). .................................................................. 73 

Figure (19):  TMJ musculoskeletal ultrasound in 

rheumatoid patient showing synovitis 

(joint effusion): longitudinal scan (A), 

transverse scan (B) and condylar 

erosion: longitudinal scans (C). 

MnCd:mandibular condyle ..................................... 73 

Figure (20):  Year-old girl with juvenile inflammatory 

arthritis ....................................................................... 74 

Figure (21):  TMJ arthritis in JIA (Arthritis 

foundation, 2012 JA conference) ........................... 74 

Figure (22):  A) Grade I positive power Doppler 

signal in TMJ arthritis. B) Grade II 

positive power Doppler signal in TMJ 

arthritis ....................................................................... 76 



List of Figures (Cont…)  

Fig. No.       Title   Page No.  

Figure (23):  An example of the US grading system. ................ 77 

Figure (24):  Anatomical location of the TMJ joint 

space for the injection of local anesthetic 

or steroid (red circle) ................................................ 90 

Figure (25):  Ultrasound guided injection ................................... 91 

Figure (26):  Procedure of ultrasound ........................................ 100 

Figure (27):  TMG joint LS ........................................................... 100 

Figure (28):  Disc of TMG .............................................................. 101 

Figure (29):  Grade II power Doppler signal............................. 102 

Figure (30):  Grade I erosion ........................................................ 103 

Figure (31):  Study flow chart (CONSORT). ............................. 108 

Figure (32):  Comparison between intraarticular 

injection and perineural injection 

regarding sex. .......................................................... 110 

Figure (33): Comparison between intraarticular 

injection and perineural injection 

regarding age. .......................................................... 110 

Figure (34): Comparison between intraarticular 

injection and perineural injection 

regarding TMJ sounds (clicking, 

crepitation) score. .................................................... 114 

Figure (35): Correlation between DAS28 and 

Tenderness score before local injection 

in the studied group. .............................................. 116 

Figure (36):  Correlation between DAS28 and TMJ 

sounds (clicking, crepitation) score 

before local injection in the studied 

group. ......................................................................... 116 

Figure (37):  Correlation between DAS28 and 

fonesca's score before local injection in 

the studied group. ................................................... 117 



List of Figures (Cont…)  

Fig. No.       Title   Page No.  

Figure (38): Correlation between MJAQ and 

Tenderness score before local injection 

in the studied group. .............................................. 117 

Figure (39):  Correlation between MHAQ and TMJ 

sounds (clicking, crepitation) score 

before local injection in the studied 

group. ......................................................................... 118 

Figure (40):  Comparison between the two groups 

regarding joint space before local 

injection. .................................................................... 120 

Figure (41):  Comparison between the two groups 

regarding SH before local injection..................... 121 

Figure (42):  Comparison between the two groups 

regarding erosions before local injection. .......... 121 

Figure (43):  Correlation between disease duration 

and SH before local injection in the 

studied group. .......................................................... 123 

Figure (44):  Correlation between disease duration 

and SE before local injection in the 

studied group. .......................................................... 123 

Figure (45):  Comparison between VAS score before 

and after local injection in the 

intraarticular group at rest. ................................. 125 

Figure (46):  Comparison between VAS score before 

and after local injection in the 

intraarticular group at maximum mouth 

opening. ..................................................................... 125 

Figure (47):  Comparison between VAS score before 

and after local injection in the 

perineural group at rest. ....................................... 126 


