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ABSTRACT
Background: Rheumatoid arthritis disease is a chronic inflammatory disease, characterized
by development of synovitis, which damages cartilage, bone, ligaments and tendons. High
resolution ultrasound has become an established imaging technique for the diagnosis and
follow-up of patients with rheumatoid arthritis
Objective: The study was conducted on early symptomatic cases of Rheumatoid Arthritis that
referred to Radiology out clinic in Qena General Hospital, to evaluate the role of gray scale
ultrasound and power Doppler in the diagnosis.
Patients and methods: The total numberwas30 patients, 25 females and 5 males suffering
from rheumatoid arthritis. Patients examined by GE LOGIQ P5 ultrasound machine using a
near focused linear array transducer with color Doppler and by Plain X ray radiographs.

Results: Results showed the following: Synovial thickening was detected in 22 patients
(73%), active synovitis was detected by Doppler US in 13 patients (43%),

Effusion was detected in 15 patients (50 %), and Bone erosions were detected in 5 patients
(17%) and X-ray finding was detected in 4 patients (13 %).

Conclusion: HRUS with PD is an efficient technique to assessment of (RA) patient and
evaluation of vascularity, differentiate between inactive and active synovial hypertrophy and

has the potential role in diagnosis, assessment and follow up of the patients with RA therapy.
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Introduction: and follow up of the multiple items of the in-

Rheumatoid arthritis prevalence of approximately
1% of population This disorder occurs three times
in female than male and has a peak onset of age
between 40 to 60years old .Although the disease
affect many joints of body, hand and feet joints are
the most common affected joints(Khurana and
Berney,2005).

Radiography imaging of the wrist and the hand
joints has been classically used for diagnostic
purposes of patients with rheumatoid arthritis
According to the international recommendations
of the American College of Rheumatology and the
European league against Rheumatism (Anasta-
sios et al., 2008).

Musculoskeletal ultrasonography and power
Doppler imaging technique has very significant
role in diagnosis of rheumatoid arthritis dis-
eased patient. It could be used for the evaluation

tra-articular inflammatory process. Occurred
within the joint (Joseph and Habib, 2004).

Synovitis commonly affects hand small joints,
the wrist, the metacarpo-phalangeal, and the
proximal inter-phalangeal joints. We think that
(HRUS) and Power Doppler can help for detec-
tion and Monitoring of synovitis with “hands
and wrist” protocol (Guillemin et al., 2005).

Rapid Technological improvements resulted
in more precise, qualified, and higher resolution
machines and made the assessment of early
signs of rheumatoid arthritis patient and the
early bone changes possible (McInnes and
Schett, 2011).

Early and urgent need of protective therapies
for the patients with (RA) makes the early di-
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agnosis and assessment of the disease more
valuable (Ospelt and Gay, 2012).

The Early Detection and clear classifications
of the inflammation and the bone damage are
important in clinical decision making. There is
more proofs that ultrasound could detects the
early synovitis. Ultrasound has the ability of
rapid assessment of joints. The use of power
Doppler technique helps the early detection of
the neo-vascularization within the synovial lin-
ing of joints and tendons that is not available
with other imaging techniques (Pratt et al.,
2009).

Hyperemia and the angiogenesis is one of the
earliest detectable pathologic changes at the
beginning of the joint inflammation (Khurana
and Berney, 2005).Both of these processes
result in an increased intra-articular perfusion at
the micro vascular level that can be visualized
by Power Doppler ultrasonography (Sabeh et
al.,2010).

Intra articular hyperemia is an indicator of the
active type inflammation, (PDUS) is a useful
imaging method to detect and determine early
arthritis and to assess and monitor the arthritic
activity during the (RA) disease (Schett and
Teitelbaum, 2009).

Aim of the work

The study was carried out to investigate patients
recently diagnosed as rheumatoid arthritis from
Rheumatology out clinic, Qena General Hospi-
tal over the period from August 2018 to August
2019, to evaluate the role of HRUS and PD in
the assessment of wrist and hand joints of early
symptomatic RA patients.

Patients and Methods

This study was conducted on 30 patients re-
cently diagnosed as Rheumatoid Arthritis pa-
tients, from Rheumatology out clinic, Qena
General Hospital during the period from August
2018 and August 2019, the selection was ac-
cording to the inclusion criteria

Inclusion criteria: Age: 30-60 years, sex: both,
patients complaining of early symptoms of
rheumatoid arthritis and patient consent
Exclusion criteria: Age below 30 and above
60years, history of hand or wrist surgery or
trauma or other bone diseases and Patient di-
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agnosed as rheumatoid arthritis before2 years
Patient disagreement
Methodology:
1. Personal history: including name, age,
gender and occupation.
2. History of the present condition: including
onset of the disease, the duration before
presentation, coarse and history of trauma (type
and mechanism).
3. Past history: including any upper extremity
trauma or Surgery.
Clinical examination: including Examination
of hand and wrist joint
Laboratory tests: Including Serum, (RF)
Rheumatoid Factor, C reactive protein, Serum
creatinine
Imaging investigations:
Conventional Radiography image: Plain X
ray radiographs for both hands joints including
wrists were taken
Ultrasonography (US): patients were exam-
ined by using (GE.LOGIQ PS5) ultrasound
machine using the near focused linear array
transducer with a center frequency of 7.5-12
MHz It was equipped by color/power Doppler.
The collected data will be subjected to descrip-
tive and discriminate analysis.
Statistical analysis:
IBM SPSS-22 program (Inc., Chicago, IL,
USA) has been used to perform statistical anal-
ysis. Data have been examined for normal dis-
tribution via the Shapiro Walk testing. Qualita-
tive data have been presented as frequency and
relative percentage. .
Ethical Considerations:
The current study has been approved by the
Ethics Committee of Faculty of Medicine,
South Valley University, and Qena, Egypt.
Results
Site of Paragraph recommended to be deleted
by reviewers
Out of 30 PT, the patients of the total study, 22
PT (73%) using (HRUS) scanning showed the
synovial thickening, while (8) patients (27%)
had no synovial thickening, (14) patients were
(gradel) thickening, (8) patients (grade-2)
thickening and (0) patients of (grade-3) thick-
ening. Table (1)

Out of (22) patients that showing synovial
thickening, only (12) patients (55%) showed
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hyper-vascularity by the power Doppler, while
(10) patients (45%) did not show vascularity.
Table (2)

Using (US), Erosions depicted in (5) patients
(23%) out of (22) patients, while (17) patients
(77%) did not show erosions. Joint effusion in
(13) patients (59%), while (9) patients (41%)
showed no effusion. X-ray finding was depicted
in (4) patients (18%) while (18) PT (82%) no
X-ray finding. Table (3).

By using US, Effusion was depicted in (16)
patients (53%) of total study (30) patient and
non-effusion in (14) patients (47%). From (16)
patients those having effusion. There were (13)
patient associated with Synovial thickening
(81%) and (3) patient (19%) without synovial
thickening, hyper-vascularity was noted in (10)
patients (63%) by US while( 6) patients (37%)
out of (16) did not show hyper-vascularity,(5)
patients(31%) showed bone erosions while(11)
patients(69%) had no bone erosions, (4) patients
(25%) were associated with X-ray finding.
While (12) patient 75% without X-ray finding
.Table (4)

Hyper-vascularity was detected in (13) pa-
tients (43%) of the (30) while (17) patients did
not show hyper-vascularity (57%). The vascu-
larity of the (30) patients was distributed as
follows: Grade 0: (17) patients (57 %), Gradel
:( 9 ) patients (30 %), Grade 2: (4) patients
(13%) and Grade 3: (0) patients(00%)

Out of (13) patients with hyper-vascularity by
PDUS (12) patient (92%) showed Synovial
thickening by HRUS and (1) patient (8%) was
negative Hyper-vascularity was associated with
bone erosions in (5) patients (38%) and (8) of
patient (62%) without bone erosion. Effusion
was detected in (10) patients (77%) out of (13)
with hyper vascularity and no effusion in (3)
patients (23%). (3) PT shows X-ray finding
(23%) And (10) patient (77%) show no x-ray
finding. Diagram (1)

Erosions could be depicted in (5) patients out of
(30) patients (17%) and remaining (25) patients
not have erosion (83%). All The above (5) pa-
tients that showing erosions were seen to be
associated with Synovial thickening by HRUS
(100%).and There was an association between
the erosions which is detected by us and hy-
per-vascularity by PDUS in (5) patients (100%).
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Out of (5) patients with bone erosions all
showed joint effusion (100%) one patients with
bone erosion showed X-ray finding (20%). And
(4) PT without x ray finding. Diagram (2)

Out of (30) patients X-ray finding was found
in (4) patients (13%) and no finding in 26 PT
(87%) Diagram (3).Out of (4) patients with
x-ray finding by US (4) patient (100%).Showed
synovial thickening Out of (4) patients with
X-ray finding by ultrasound (3) patients (75%).
showed hyper-vascularity by PDUS Out of (4)
patients with X-ray finding by US (1) patients
(25%) showed bone erosions Out of (4) PT. with
X-ray finding by US (4) patients showed joint
effusion (100%). Diagram (4).

Table (1): HRUS detected Synovial thicken-
ing.

Synovial thick-No of patients out of 30| ¢,
lening
Grade 1 14 46
Grade 2 8 27
Grade 3 0 0

Table (2) Correlation between synovial
thickening and hyper vascularity

Synovitis [No of patients out of 22
%
(H.V) 12 55
No (H.V) 10 45
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Table (3): Correlation between synovial No hyper-vascularity 6 37
thickening and other findings

Out of 22 patient - -
Patient with Syn- [Having Synovial ‘7 PT with bone erosion 5 31
|ovial thickening |thickening ¢
Bone erosions R 23 No bone erosion 11 69
No bone erosions 17 77
[Effusion 13 59 PT with X-ray finding 4 25
No effusion 9 41
K-Ray finding . 18 No X-ray finding 12 75
No x-ray finding 18 82
Table (4): Correlation between joint effu-
sion and the other Ultrasonography find-
ings
92%.- 100%
77% i 90%
— 80%
70%
Patient with Effusion  [Out of 16 PT | ¢, . 07
have joint 38% 50%
: — 40%
effusion 23% 30%
Datenreihen— & >
1 20%
10%
0%
PT with Synovial thick- 13 81 RPN
lening & &L Q\)"’ ,é°Q
N @ $
L F
F oS
O o
RN
No thickening 3 19
Fig.1. illustrate Correlation between hyper
vascularity and other US and clinical find-
- ings.
PT with hy- 10 63
|per-vascularity
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m Datenreihe

nl

Fig.2 illustrate Correlation between Bone
erosions and other US and clinical findings
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Fig.4. Correlation between X-ray finding and

finding detected by US
Table (5): illustrating total ultrasonographic finding and x ray finding in 30 patients.
Patients | S.T J. Effusion Vascularity B. Erosion X-ray
0=No S.T 0=NO Effu- | 0=NO 0=NO Bone | 0=NO find-
P No. 1=Mild S.T sion 1=Mild Erosion ing
2=Moderate 1=With Ef- | 2=Moderate 1=With  Bone | 1=With
S.T fusion 3=Severe Erosion finding
3=Severe S.T
P1 2 1 1 0 1
p2 2 1 2 1 0
p3 1 0 0 0 0
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p4 2 1 0 0 1
p5 0 0 0 0 0
po 1 1 0 0 0
p7 1 0 1 0 0
p8 0 0 0 0 0
p9 0 0 0 0 0
pl0 0 0 0 0 0
pll 1 1 1 1 0
pl2 0 0 0 0 0
pl3 2 1 2 1 1
pl4 1 1 0 0 0
plS 1 0 0 0 0
pl6 0 1 0 0 0
pl7 1 0 0 0 0
pl8 0 1 2 0 0
pl9 2 1 1 1 0
p20 1 0 0 0 0
p21 1 1 1 0 0
p22 2 1 2 1 0
p23 1 0 0 0 0
p24 2 1 1 0 0
p25 2 1 1 0 1
p26 1 1 0 0 0
p27 0 1 0 0 0
p28 1 0 0 0 0
p29 1 0 1 0 0
p30 1 0 1 0 0
Discussion that may accompanied to the process of the

Radiography images of the hand and wrist joint
is traditionally used for the clinical assessment
of patients with rheumatoid arthritis (RA). Ac-
cording to the recommendations of the Ameri-
can college of Rheumatology and the European
league against Rheumatism, radiography re-
mains the standard method for the diagnosis and
follow-up of patients with RA (Takahashi et
al., 1998).

This study was performed to assess the role of
Ultrasonography and power Doppler in detec-
tion of early inflammatory changes in rheu-
matoid arthritis patients, and to differentiate the
active from non active synovitis. With the as-
sessment of five diagnostic finding including
synovial hypertrophy, intra articular joint effu-
sion, any destructive lesions bone erosion and
finally detection of the increase in vascularity

inflammation.

The study was conducted on thirty patients
recently diagnosed as Rheumatoid Arthritis, from
Rheumatology out clinic Qena General Hospital
during the period from August 2018 to August
2019.

The results of the present study showed that
by using US, synovial thickening was detected
in (22) patients (73%). Hyper-vascularity was
detected by using Doppler ultrasonography
in(13) patients (59%) .Effusion was detected in
(13) patients (59%). Bone erosions were de-
tected in (5) patients (23%) .X-ray finding was
detected in (4) patients (13%).

Results reveal that synovial thickening have
been detected in 22 patients (73%), this is coin-
cides with result (Botar-JID et al., 2010), who
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performed a study on (34) patients with rheu-
matoid arthritis to evaluate the role of gray scale
and power Doppler ultrasonography in assessing
early rheumatoid arthritis. He detected synovitis
in (73%) of his patients.

Also that results are near the result of (Scire
et al.,2009) whose study was about the useful-
ness of a systematic musculoskeletal ultraso-
nography indices of grey scale (GS) and power
Doppler (PD) in assessment of (106) patients
with early RA. (75%) of the patients showed
residual GS synovitis.

Results do not coincide with (Mendonca et
al., 2011) who detected synovial thickening by
GSUS in( 66.6% ) of the examined patients.
This difference is because current study was
conducted mainly upon patients with early RA.
Results of the current study show that hy-
per-vascularity have been detected by using
Power Doppler US in (13) patients (59%), this
coincides with (Scire ef al., 2009).Whose stud-
ies the (106) patients with early RA showed
positive PD signal in (59%) of the examined
patients. Also the results are near the results of
(Weidekamm et al., 2003), who detected hy-
per-vascularity in (54%) of the examined small
joints on PDUS.

The results do not coincide with the work of
( Szkudlarek et al., 2006), who observed that
hyper-vascularity by the aid of power Dop-
pler ultrasonography (PDUS) in(28.7%) of the
examined small joints. These variations in hy-
per-vascularity could be attributed to US ma-
chine used in examination, which is more ad-
vanced equipment and highly sensitive to PD
signal than the US used in that study. In addition,
in this study, effusion was detectedin13 out 0f30
patients(59%). These result do not coincide with
the work of (Botar-JID et al., 2010) who de-
tected effusion in 5 of (34) patients (14.7 %).
These difference may be due to the difference in
data reported or because this study was con-
ducted mainly up on the patients with early
Rheumatoid Arthritis Concerning bony ero-
sions, the current results reveal that bone ero-
sions were detected in five patients out of thirty
(23%) and we found the hyper-vascularity was
more common in those having erosion (67%)
vs.(29.1%).
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This result agrees with (Pratt et al. 2009) who
concluded, that serial Power Doppler ultraso-
nography assessed synovitis was greater in pa-
tients who developed erosions than in those who
did not. This did not coincides with the work of
(Botar-JID et al., 2010) who detected erosions
in (30) out of (34) patients (8.8 %) of the ex-
amined patients.

The study of (Scheel et al., 2006) who stud-
ied 16 patients with RA, the number of ero-
sions and the presence of synovitis were deter-
mined for each joint and graded as either normal
(0) or abnormal (1). They demonstrated that US
had detected erosions in (9%) of patients they
explained the small number of erosions detected
by US, by possibly the significantly low reso-
lution of US device and the need to use an
acoustic standoff pad. raising the possibility that
some erosions might have been missed.

On other hand results of this study agree with
those of (Wakefield et al., 2000) who studied
100 RA patients and reported that US is a reli-
able technique for detection of erosions espe-
cially in the early RA patients, this also agrees
with the results reported by (Qvistgaard et al.,
2001), however (Backhaus et al.,2001) had
reported that difficulties result from small ero-
sions especially of the PIPs. Such erosions are
difficult to differentiate from the normal ir-
regularities of the small finger joints They stated
that US did not show to be a sensitive method
for depicting bone lesions in contrast to( Scheel
et al.,2006)who had found more frequent and
distinct affection of PIP compared with MCP
joints by US than by CR and MRI.

Finally, in this study, with X-ray findings were
detected in 4 patients (13%), and these results
are matching with( Naredo et al ., 2015)who
reported that ultrasonography exhibited high
specificities in detecting bone erosions in MCP
joints in RA, even in radio graphically
non-eroded joints, and that radiography had
markedly lower sensitivity for bone erosions
than US .

Case No. (1)

Present history:

Female patient 38 years old diagnosed as
rheumatoid arthritis patient since 5 months
.Complains of left wrest joint pain with
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swelling of both wrists &hands associated
with the left elbow joint pain.

Ultrasonography Findings:

Moderate synovial thickening at the right second,
third, fourth and the fifth MCP joints. Left wrest,
the first, second, third, fourth and fifth MCP
joints and left fourth PIP joint. Mild bone ero-
sion and intra-articular effusion is noted, no

LT wrist

RT 4th MCP

LT 3rd MCP

Fig.5. US images show Synovial Thickening &
bone erosion * = Thickening .arrow = Bone
erosion circle =Effusion

Case N (2)

Present history:

45 years old male patient have been diagnosed
as Rheumatoid arthritis since 6 months. He was
suffering from morning stiffness and bilateral
painful swelling of wrist and fingers.
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Ultrasonography Findings:

Mild to Moderate synovial thickening with
minimal bone erosions of the thumb, Second
metacarpophalangeal joints and interphalangeal
Joint, Left second, third metacarpophalangeal
joint and third proximal inter-phalangeal Joint
PD showed increased vascularity.

Conclusion

HRUS And PD is a reliable technique for As-
sessment of both soft tissue, bone, and for
evaluation of destructive joint changes occurs in
early stage in rheumatoid arthritis, synovial
hypertrophy and effusion. PD is an efficient and
accurate diagnostic tool to differentiate between
inactive and active Synovial hypertrophy. Ul-
trasonography has the potential role to become
an essential tool for diagnosis, baseline assess-
ment and follow up of the patient with RA
therapy.

RT 2nd MCP

LT 3rd MCP

LT 2nd MCP LT 2nd MCP

Fig 6(A -E) Ultrasonography images showing
the intra-articular synovial thickening and Bone
Erosion.(*)=synovial thickening. Arrow =the
bone erosion. (F) Power Doppler image show
hyper vascularity
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