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Abstract

Background: The peri-prosthetic joint infection (PJl)
definition and diagnosis stay a challenge in orthopedic med-
icine. It depends on different tools such as clinical, laboratory,
and imaging assessments.

Aim of Sudy: Isto highlight the role of the ultrasound
(US) asadiagnostic tool for the evaluation and assessment
of PJl in multiple joints to provide early management and
care to the patients.

Patients and Methods: This study included 70 adult
patients with a prosthetic joint who were complaining of acute
pain that was previously asymptomatic or persistent pain with
no pain-free interval, and was evaluated by Greyscale ultra-
sonography scan. The final clinical diagnosis of PJl in our
study was reached by the established criteria of the American
Musculoskeletal Infection Society.

Results: Seventy patients were included in our study with
the hips being the most affected joint. Joint effusion showed
asensitivity of 70.9%, specificity of 100%, and an overall
diagnostic accuracy of 62.8% in the detection of PJI. Synovitis
showed a sensitivity of 69%, specificity of 83.4%, and an
overall diagnostic accuracy of 71.4% in the detection of PJI.
Erosions and bone |lesions showed a sensitivity of 50%,
specificity of 50%, and an overall diagnostic accuracy of 50%
in the detection of PJI. Soft tissue affection showed a sensitivity
of 56.4%, specificity of 75%, and an overall diagnostic
accuracy of 58.6% in the detection of PJI. Joint vascularity
showed a sensitivity of 67.2%, specificity of 100%, and an
overall diagnostic accuracy of 74.3% in the detection of PJI.

Conclusion: The US could be used as an initia diagnostic
tool for painful prosthesis evaluation before proceeding with
more sophisticated and invasive procedures. Asit isvery
sensitive in fluid detection and helps in the detection of extra-
articular soft tissue lesions.
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I ntroduction

HI1P and knee substitutions are the foremost com-
mon operations around the world. High hopes have
been associated with arthroplasty, which has been
dubbed "the operation of the century" [1]. Effective
joint replacement is painless, it reestablishes the
work of the affected joint, and makes the quality
of life better. Whereas most joint arthroplasty gives
pain-free work, asmall group of patients will
require extra surgery at a certain point during their
life. Aseptic failure can be caused by various factors
such as releasing at the bone cement interface,
periprosthetic break, break of the prosthetic fabric
itself, wear and prosthesis mal position, and dislo-
cation-instability [2].

PJl is one postoperative prosthetic pain that
influences the quality of life and increments the
financial burden because it may lead to revision
arthroplasty. Tragically, there's no gold standard
symptomatic test for PJI. To reach a conclusive
determination, aspirated joint fluid ordinarily re-
mains the current issue and it is also required for
the culture of periprosthetic tissue for detection of
the causative microorganism. This requires more
research for improving the role of different imaging
modalitiesin aiding itsfinal diagnosis[3]. Prosthetic
joint disease (PJI) will continue to risein the future,
in huge portions as aresult of a significant increase
in the number of joint substitution strategies over
along time. For the exact determination of PJI,
On the basis of individual encounters, a combina-
tion of clinical, analytical, microbiological, and
imaging tests are done [4].

Other cross-sectional imaging procedures (CT,
MRI) are related to metal implant artifacts with
poor image quality. The existing inquiries about
information related to radiological bone scintigra-
phy and PET are so conflicting, that the esteem of
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nuclear medicineis still hazy. Ultrasonography
has been watched to distinguish intra-articular
effusion, synovium, and pericortical injuries, where-
as Doppler can be used for recognizing the blood-
stream in synovium and has the points of interest
of real-time energetic and non-invasiveness. There
are afew factors to consider when reporting the
use of ultrasonography in PJl diagnosis [5].

As aresult, the goal of this research wasto
determine the effectiveness and role of ultrasonog-
raphy. As aradiological tool in detecting and
identifying PJI in patients with joint prostheses,
thus helping for patient care and cure.

Patients and M ethods

This study was performed between May 2021
and February 2022 at our Radiology Department
of our University and approved by our Research
and Ethical Committee.

Sudy group:

We conducted a cross-sectional study that in-
cluded 70 patients. Both females (n=56) and males
(n=14) were included in our study. Patients were
suspected clinically of either acute pain that was
previously asymptomatic, persistent pain with no
pain-free interval, limitation of movement, general
constitutional symptoms, or discharging sinus tract
to have a prosthetic joint infection and were referred
to the radiology department for the assessment of
their prosthetic joint. Patients with native joints
were excluded.

All of the participants gave their informed
consent before any study-related procedure.

Each patient was subjected to the following steps:
* History: Analysis of patient's complaint, relevant
past medical and surgical history.

» Examination: The physical examination of the
prosthetic joint.

* Revision of previousimaging studies (if availa-
ble).

* Laboratory investigation: White blood cell (WBC)
count, one week prior to ultrasonography, all
patients had their blood C-reactive protein and
erythrocyte sedimentation rate assessed. In certain
situations, conventional joint fluid or peripros-
thetic tissue cultures were conducted after ultra-
sonography.

» US examination of the affected prosthetic joint
was performed by two consultants experienced
in musculoskeletal system ultrasonography of at
least 10 yearsfor all included participants.

* Complementary X-ray or CT or MRI or even two
of them were performed in some cases. |V con-
trast was mainly needed in case of soft tissue
complications on top of the prosthesis.

Ultrasonographic evaluation:

The greyscale US was done using Toshiba Apilo
500. Two probes were used: 1-A high-resolution
linear transducer of 7-11 MHz. 2-A low-frequency
curvilinear transducer 3-5 MHz was used for im-
aging obese patients. Initially, B mode was applied
first to examine the prosthetic joint then Color
Doppler was applied for the evaluation of vascu-
larity. A water-soluble gel is applied to the pros-
thetic joint skin of the patient.

The following joints were examined:
1- Hip joint examination: (Capsule bone distance).

The front, medial, lateral, and posterior hip
areas were all assessed utilizing a systematic meth-
odinal US examinations. The USidentified an
acoustic window in and around the articular cavity.

a- Anterior hip: Anterior joint recess and iliopsoas
tendon:

In order to detect the anterior synovial recess,
the femoral head was used as the landmark. In the
supine position, the transducer was applied in an
oblique longitudinal plane over the femoral neck.
The anterior glenoid labrum of the acetabulum can
be recognized as a homogeneously hyperechoic
triangular structure cranial to the anterior recess.

b- Lateral hip: Gluteus minimus, gluteus medius
and fascia lata:

Short-axis and long-axis The gluteus medius
tendon was seen as a curvilinear fibrillar band on
US images taken over the lateral facet of the greater
trochanter. The anterior part of the gluteus maximus
can be seen covering the posterior part of the
gluteus medius tendon in the posterior view. Coro-
nal images were used to evaluate the fascialata.
It appears as a hyperechoic band on the surface.

¢c- Medial hip region: Adductor muscles:

Transverse planes were conducted starting from
the adductor muscle's belly and progressing to the
pubic area, following the muscle's course until its
insertion.

d- Posterior hip region: Gluteus maximus, semi-
membranosus, semitendinosus, and long head
of the biceps femoris muscle:

Thiswas examined using transverse, sagittal,
coronal, and oblique planes. The landmark was the
ischial tuberosity. The gluteus maximus was the
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first muscle to be tested. The proximal origin of
the ischiocrural muscle group (semimembranosus,
semitendinosus, and long head of the biceps femoris
muscle) was discovered at the posterior-inferior
level.

2- Shoulder joint examination:

The elbow was flexed 90 degrees, palm up, and
the arm was placed in modest internal rotation
(directed towards the contralateral knee), searching
for the long biceps tendon in between the greater
and lesser tuberosities. Then the patients were
asked to put the palm on the back pocket, abducting
and internally rotating the shoulder to assess the
supraspinatus tendon, then to detect the subscapu-
laristendon and itsinsertion on the lesser tuberosity
by rotating the arm externally and placing the
elbow on theiliac crest. The Acromioclavicular
(AC) joint was demonstrated in the coronal view
with the arm in the state of neutrality (hand on the
thigh).

3- Knee joint examination:

While the patient was in the supine posture,
the anterior portion of the knee wasinspected. To
avoid anisotropy, a pillow was placed under the
popliteal fossato achieve flexion of around 20-
30°. The supra-patellar fat pad, which appeared as
alarge hyperechoic area cranially to the patella
and superficial to the femur, was discovered. The
supra-patellar synovial recess was seen as athin
hypoechoic S-shaped area deep within the quadri-
ceps tendon. To detect the tiny quantity of synovial
fluid that tends to build in the lateral and medial
regions of the supra-patellar recess, imaging was
extended over the lateral and medial sides of the
quadriceps tendon.

Ultrasound inter pretation of prosthetic joints
was subjected to the following:

1- Joint effusion detection and measuring the depth
of capsule to bone distance: For the hip joint;
The distance between the metallic echo from
the anterior surface of the prosthetic femoral
neck and the echo from the anterior surface of
the anterior capsul€'s outer limit was defined
as capsular distension., and avalue of more
than 10mm was evidence of effusion. This
distance was measured with the hipsin a 10-
15-degree outward rotation and a 45-degree
internal rotation, perpendicular to the femoral
neck. Color Doppler was applied to be differ-
entiated from synovitis.

2- The presence of extra-articular fluid collection.

3- Soft tissue abnormalities: (A) Sinustract: hyp-
oechoic tract connecting deep collection to the
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overlying skin. (B) Subcutaneous edema with
the characteristic cobblestone appearance. (C)
Pseudotumor; anechoic or hypoechoic fluid
collection with mild vascularity + thick echo-
genic septations and marked synovial hypertro-

phy.
4- Presence of bursitis: Assessed by increased fluid

in the bursa and/or thickening of the wall of the
bursa.

5- Detection of mature heterotopic ossification:
Highly echogenic calcific foci with acoustic
shadowing.

6- Tendinosis and/or tear were al so assessed.

7- Presence of synovitis assessed by increased
thickness with hyperemia by power Doppler.

Thefinal clinical diagnosis of PJI in our study
was reached by the established criteria of the
American Musculoskel etal Infection Society
(MSIS) stated by Parvizi, J, et al., [6]:

(1) The presence of asinus tract communicating
with the prosthesis; or (2) The presence of a path-
ogen isolated by culture from at least two separate
tissue or fluid samples obtained from the affected
prosthetic joint; or (3) The presence of a pathogen
isolated by culture from at least two separate tissue
or fluid samples obtained from the affected pros-
thetic joint; or (3) Four out of the six requirements
were met:

a Serum erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) levels are elevated.

b- Anincrease in the number of synovial leuko-
cytes.

c- A higher percentage of synovial neutrophils
(PMN percent).

d- Purulent discharge from the afflicted joint.

e- Isolation of amicrobein one culture of peripros-
thetic tissue or fluid, or (f) More than five
neutrophils per high-power field in five high-
power fields detected from periprosthetic tissue
histology.

Satistical analysis and sample size calculation:

The sample size was calculated using the Wnar-
ifin online sample size calculator for diagnostic
tests and upon the following parameters; sensitivity
of detecting PJl 100%, specificity 74%, 95% con-
fidence interval, 10% precision, the prevaence of
PIJ 12%, and level of significance 0.05. The sample
sizewas estimated at N = 70 patients. Statistical
analysis was conducted using SPSS 22nd edition,
numeric variables were presented in mean + stand-
ard deviation and compared using the Mann-
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Whitney U test. Categorical variables were pre-
sented in frequency percentages and were
compared using the Chi  test. Paired comparison
of USfindings and the final diagnosis was con-
ducted using McNamara' stest. Diagnostic indices
were calculated using 2x2 contingency tables. Any
p-value <0.05 was considered significant.

Results

A total of 70 patients were included in our final
analysis, al patients were presented with joint pain
and had previous joint replacement surgery. They
had a mean age of 52.4 + SD 18.5 years old.

Among the included patients 80% (n=56) were
females while 20% (n=14) were males. Only three
patients had a general constitutional symptom, 40
(57.1%) patients had limitations of movement. And
8 (11.4%) patients had a discharging sinus tract
from the affected joint.

Primary diagnosis of the included patients was
osteoarthritisin (n=27) 37.5%, traumatic in (n=22)
31.3%, ankylosing spondylitisin (n=9)12.5%,
(n=4) 6.3% fibrous dysplasia, (n=4) 6.3% patho-
logical fracture, (n=2) 3.1% rheumatoid arthritis
and (n=2) 3% inflammatory.

Hips were the most affected joints (50 patients);
twenty-two on the left side, and 28 1on the right
side. While 6 cases presented with the affected | eft
shoulder, 4 with the right shoulder, 7 in the right
knee, and 3 in theleft knee. 12 (37.5%) patients
had afree medical history, while the remaining
patients had a history contributing to the cause of
joint replacement surgery.

A- Ultrasound findings:

During ultrasound eval uation, Capsule-bone
distance showed a mean of 11.1 + SD 4.4 mm, 62
(88.6%) patients had joint effusion, 16 (22.8%)
patients had Non-PJI synovitis, 12 (17.1%) patients
had mild cortical irregularities, 10 (14.3%) patients
had mild cortical irregularities with periprosthetic
calcifications (heterotopic ossifications). Table (1).

Only eight patients had normal soft tissue with-
out any affection, while 15 patients had soft tissue
edemaonly. Extra-articular fluid collection and
sinus tract communicating with joint space were
reported in 8 patients each. Moreover, distended
periarticular bursa (iliopsoas bursa) was found in
8 cases, Extra-articular encysted complex fluid
collection did not communicate with joint space
detected in one case. Table (1).

One case showed a deeply seated hematoma/
infection on top which was revised with CT/MRI

Fig. (1). Distended Periarticular bursa (trochanteric
bursa), Distended periarticular bursa (nonspecific),
and distended peri articular bursa [suprapatel lar
bursa Fig. (2)] were reported in two patients each.
Table (1).

B- Diagnosis:
Non-PJI cases. (Table 1)

14 (20%) patients were diagnosed with bursitis
[8 (11.4%) patients were diagnosed with iliopsoas
bursitis while trochanteric bursitis, suprapatel lar
bursitis, and nonspecific bursitis with heterotopic
ossifications were reported in two patients each
(2.9%)].

16 (22.8%) patients were diagnosed with syn-
ovitis, and heterotopic ossifications were found in
4 of them. 6 (8.6%) patients were diagnosed as
pseudotumors while seroma and periprosthetic
fracture complicated by infected hematoma with
heterotopic ossifications were reported in one
patient each (1.4%).

PJI cases: (Table 1)

PJI was diagnosed with joint aspirate and pos-
itive culture resultsin 20 (28.6%) patients, 8
(11.4%) patients diagnosed with one major PJI
criteriaFig. (3), and 8 (11.4%) patients had 2 minor
criteria.

Heterotopic ossification was found as an asso-
ciated pathology in 7 patients, 6 of them were
associated with non-PJl cases and one case pre-
sented as PJI by major criteria. Regarding joint
vascularity, we depicted most of our cases showed
joint vascularity changes ranged from mild to
severely increased Fig. (4) with significant com-
parison between Non-PJI and PJI groups regarding
the grade 1V increased joint vascularity.

36 (51.4%) of the patients were definitively
finally diagnosed with PJI, while 34 (48.6%) had
other diagnoses.

C- Diagnostic indices of USfindings:

A comparison between the radiological findings
reached by ultrasound and the final diagnosis
reached by the established criteriaof MSIS was
done. The sensitivity, specificity, PPV, and accuracy
were measured for each ultrasonographic finding
asfollows:

1- Joint effusion:

Joint effusion showed a sensitivity of 70.9%,
specificity of 100%, PPV 70.9%, and overall diag-
nostic accuracy of 62.8% in the detection of PJI.
The paired comparison showed a significant dif-
ference with ap-value of 0.016 (Tables 2,3).
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Capsule-bone distance:

Regarding PJI cases, the mean anterior hip
capsule-bone distance equals 13.2 mm £ SD 3.2
mm. On setting 10mm as a cut-off value for cap-
sule-bone distance, the paired comparison showed
asignificant difference with a p-value of 0.0001
(Table 4).

2- Synovitis:

Synovitis showed sensitivity 69%, specificity
83.4%, PPV 95.2%, NPP 35.7% and overall diag-
nostic accuracy 71.4% in detection of PJI. The
paired comparison showed no significant difference
with ap-value of 0.15 (Tables 5,6).

3- Bonelesions:

Erosions and bone lesions showed sensitivity
50%, specificity 50%, PPV 31.4%, NPP 68.6%
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and overall diagnostic accuracy 50% in detection
of PJI. The paired comparison showed no signifi-
cant difference with ap-value of 0.60 (Tables 7,8).

4- Soft tissue affection:

Soft tissue affection showed sensitivity 56.4%,
specificity 75%, PPV 94.6%, NPP 18.2% and
overall diagnostic accuracy 58.6% in detection of
PJI. The paired comparison showed a significant
difference with ap-value of 0.003 (Tables 9,10).

5- Joint vascularity:

Joint vascularity showed sensitivity 67.2%,
specificity 100%, PPV 100%, NPP 45.4% and
overall diagnostic accuracy 74.3% in detection of
PJl. The paired comparison showed a significant
difference with ap-value of 0.008 (Tables 11,12).

Fig. (1): A 28-year-old male patient, known schizophrenic with history of fall from height during suicidal attempt, underwent
left THA 5 years ago. (A& B) Joint effusion with bone to capsule distance measuring 7.2mm. Deeply seated well defined lesion
of internal echoes and mild vascularity on applying color Doppler (infected hematoma??), not communicating with the joint
space. Cortical irregularities with small peri prosthetic calcific foci representing heterotopic calcifications. (C& D) Peri prothetic
femur fracture was diagnosed. Fracture was complicated by infected hematoma causing severe tenderness and high TLC count.
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Fig. (2): A 45-year-old male patient, not diabetic nor hypertensive with a history of RTA, underwent Right
TKA 8 years ago. (A& B) Distension of suprapatellar recess by hypoechoic well-circumscribed collection measuring
9mm in AP diameter, representing suprapatellar bursitis. Mild bony irregularities. Mildly edematous quadriceps
tendon. Normal vascularity of surrounding tissue.

Fig. (3): 24-year-old male patient, not diabetic nor hypertensive, underwent Right THA 3 years ago. (A) Showing joint
effusion with capsule-bone distance measuring 10mm. (B) Showing periprosthetic soft tissue edema with a cobblestone
appearance. (C) Showing a hypoechoic line (sinus tract) communicating with the joint effusion, with echogenic content within
(Pus). (D) Showing No bony or articular abnormalities.

Fig. (4): A 20-year-old male patient, not diabetic nor hypertensive with a history of RTA, underwent Right
THA 1 year ago. (A) Showing joint effusion with capsule-to-bone distance measuring 15mm. Peri prosthetic small
foci of calcifications representing heterotopic calcifications. Peri articular muscle hypertrophy and tendinosisin
comparison to the contralateral joint. (B) Showing soft tissue edema and increased vascularity. No definite sinus
tract could be detected.
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Table (1): Possible diagnosis based on diagnostic criteria of
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Table (5): Paired comparison between joint synovitis finding
by US and final diagnosis by McNamar test.

PJI.
Count %
Possible Diagnosis:
Non-PJI : Bursitis:
Non PJI- lliopsoas bursitis 8 114
Non PJl - Trochanteric bursitis 2 29
Non PJI- Supra patellar bursitis 2 29
Non PJI- Nonspecific bursitis with 2 29
heterotopic ossifications
Non-PJl : Synovitis:
Non PJI-Synovitis only 12 17.2
Non PJI- Synovitis associated with 4 5.7
heterotopic ossification
Non-PJI : Miscellaneous:
Non PJI-Infected hematoma on top of 1 14
peri prosthetic fracture with heterotopic
ossifications
Non PJI-pseudotumor 6 8.6
Non PJI-Seroma 1 14
PJI:
PJl (diagnosed by joint aspiration 20 28.6
and culture)
PJl (1 major criteria) 8 114
Possible PJI (2 minor criteria) 8 114

Table (2): Paired comparison between joint effusion finding
by US and final diagnosis by McNamar test.

Final diagnosis
; i pP-
Negative Positive value
Count Row N % Count Row N %
Joint Effusion: 0.016
Negative 8 100.0 0 0.0
Positive 18 29.1 44 70.9
Table (3): Diagnostic indices of joint effusion.
Stetistic Vaue 95% ClI
Sensitivity 70.9 48.91% to 87.38%
Specificity 100%  100.0% to 36.94%

Positive predicitve value (*)  70.9%
Negative predicitvevalue (*) 0
Accuracy (*) 62.8%

62.18% to 73.31%

34.74% to 70.91%

Table (4): Comparison of Capsule-bone distance based on

final diagnosis.
Final diagnosis
Negative Positive p-
(n=8) (n=62) value
Count % Count %
- Capsule-bone 29 467 O 0.0 0.0001
distance <10mm

- Capsule-bone 0 0.0 33 100.0

distance =10mm

Final diagnosis
- . p-
Negative Positive value
Count Row N % Count Row N %
Synovitis:
Negative 10 834 2 16.6 0.15
Positive 18 31 40 69
Table (6): Diagnostic indices of joint synovitis.
Statistic Value 95% ClI
Sensitivity 69% 0.28% to 48.25%
Specificity 83.4% 13.21%t0 52.92%
Positive likelihood ratio 4.15 0.02t01.03
Negative likelihood ratio 0.37 151t05.65
Positive predictivevalue (*)  95.2%  0.96% to 28.80%
Negative predictivevalue (*) 35.7% 31.15% to 62.86%
Accuracy (*) 71.4% 11.46% to 43.40%

Table (7): Paired comparison between erosions and bone
lesions finding by US and final diagnosis by Mc-

Namar test.
Final diagnosis
Negative Positive p-
Count Row Count Row value
N % N %
Erosions/bone lesions:
No 24  50.0 24 50.0 0.60
Mild cortical 4 33.3 8 66.7
irregularities
Mild cortical 7 70 3 30
irregularities-
peri prosthetic
calcifications

Table (8): Diagnostic indices of erosion and bone lesions.

Statistic Vaue 95% ClI
Sensitivity 50.00% 31.53% to 76.94
Specificity 50.00% 21.09% to 78.91%
Positive likelihood ratio 1 0.55t02.19
Negative likelihood ratio 1 0.43t01.90

31.4% 47.88% to 78.53%
Negative predictivevalue (*) 68.6% 24.04% to 58.41%
Accuracy (*) 50% 34.74% to 70.91%

Positive predictive value (*)
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Table (9): Paired comparison between soft tissue affection by
US and final diagnosis by McNamar test.

Final diagnosis
. - p-
Negative Positive value
Count RowN % Count Row N %

Soft tissue
affection:

No 6 75 2 25.7 0.003

Yes 27 43.6 35 56.4

Table (10): Diagnostic indices of soft tissue affection.

Statistic Vaue 95% ClI
Sengitivity 56.4% 37.18% to 75.54%
Specificity 75% 19.41% to 99.37%
Positive likelihood ratio 2.25 0.41to0 12.86
Negative likelihood ratio 0.58 0.28t01.16

Positive predictive value (*)  94.6% 73.98% to 98.90%
Negative predictive value (*) 18.2% 10.95% to 33.69%
Accuracy (*) 58.6% 40.64% to 76.30%

Table (11): Paired comparison between joint vascularity by
US and final diagnosis by McNamar test.

Final diagnosis
. . p—
Negative Positive value
Count Row Count Row
N % N %
Vascularity:
Normal 15 1000 O 0.0 0.008
Mild increase 11 55 9 45
Significantly increased 7 20 28 80
Table (10): Diagnostic indices of joint vascularity.
Statistic Value 95% ClI
Sensitivity 67.20% 46.50% to 85.05%
Specificity 100.00% 59.04% to 100.00
Negative likelihood ratio 0.328 0.18t0 0.57
Positive predictive value (*) 100.00  59.04% to 100.00
Negative predictivevalue (*) 45.4%  33.07% to 60.78%
Accuracy (*) 74.3%  56.60% to 88.54%
Discussion

Prosthetic joints are one of the most common
operations done globally to relieve joint pain. The
risk factors for periprosthetic contamination are
progressed age, weight, DM, HIV, and contamina-
tion in past arthroplasty. PJl signs can be either
acute (high fever, toxemia, and surgical wound
emissions) or chronic (skin fistulae and purulent
emissions without fever). The nature of the con-

taminated tissue, the route of administration, and
the advancement of theillness are the factors that
the severity of the clinical illness depends on [7,8,9].

The conclusion of PJI depends on a combination
of clinical scenarios, blood, and synovial fluid
tests, microbiological tests, histological assessment
of periprosthetic tissue, intraoperative results, and
radiographic information [2].

In our study, we evaluated 70 patients referred
from orthopedic clinics and emergency departments
with clinical signs suggesting the presence of
prosthetic joint infections.

According to the study by |zakovicovaet d.,
[71, Early indications of PJl include persistent or
growing local discomfort, erythema, and swelling.
Early PJl symptoms include persistent or worsening
local discomfort, erythema, edema, wound healing
disruption, and fever. Our study revealed that; three
patients had a general constitutional symptom, 40
(57.1%) patients had painful limitations of move-
ment, and 8 (11.4%) patients had a discharging
sinus tract from the affected joint.

We noticed that in 70.9% (n=50) of our cases;
the hips were the most affected joints. Thisis could
be explained by Tande et a., [2] that stated that a
larger number of patients have undergone hip
arthroplasty than knee arthroplasty. Furthermore,
shoulder, elbow, and ankle arthroplasties are avail-
able recently.

The inflammatory response of PJl isincreasing
apparently. In this study, ultrasonography could
reveal PJl with extracapsular effusion or sinus, a
large amount of intracapsular effusion, poor acous-
tic window, and hypertrophic synovium with rich
blood flow signal. Regarding the joint effusion;
amost al patientsin our study had intracapsular
effusion while 10 patients showed extracapsular
effusiontcommunicating with joint space with a
sensitivity of 70.9% and specificity of 100%. That
wasinlinewith Wel et al., [5] as most PJl cases
presented by intracapsular effusion and 14 cases
presented by extracapsular effusion with a sensi-
tivity of 53.5%, specificity of 100% when effusion
volume 225.5mm.

Wei et al., [5] mentioned that a distance between
the anterior hip joint capsule and the femur of more
than 10mm isindicative of a hip effusion. This
cut-off value was found in 33 finally diagnosed
PJl hip cases, and our mean capsule-bone distance
was 11.1 + SD 4.4mm with ap-value of 0.0001for
PJI final accuracy diagnosis compared to non PJI
cases.
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We concluded that patients had synovitis with
asensitivity of 69%, specificity of 83.4%, and
overall diagnostic accuracy of 71.4% in the detec-
tion of PJI. In our study, almost all patients had
increased synovial blood flow (58/70) ranging
from mild increased to significantly increased
blood flow. A significant comparison was noted
between our PJI and non-PJI groupsin grade 3
synovia blood flow with ap-vaue of 0.008. This
wasin line with Weli et a., [5] who showed that
the PJI group had more severe synovial thickening
with increased blood supply (p<0.01).

MujtabaB et al., [10] depicted that ultrasound
isnot ideally proven to detect the prosthesis and
periprosthetic bone, yet it is proved to be a sensitive
imaging modality for soft tissue lesions and calci-
fications. Twenty-two patients in our study had
mild cortical irregularities of the replaced joint
associated with heterotopic ossification for both
groups with no significant difference. Thisfinding
disagreed with a study by Manrique et d ., [11] who
found that; the incidence of overall HO in PJl and
aseptic groups was 84% (47/56) and 11% (12/112),
respectively. In the multivariate analysis, PJl was
found to be an independent risk factor for HO
(odds ratio of 9.3, 95 percent Cl: 2.9-29.9, p0.001).
Ultrasound has been effectively used for the eval-
uation of pseudotumors in patients with large-
diameter metal on metal (MoM) Total Hip Arthro-
plasty and hip resurfacing. A comparative study
done by Donald et al., [12], to detect US accuracy
for the evaluation of pseudotumors on top of ar-
throplasty, depicted that negative ultrasound ruled
out pseudotumors in asymptomatic patients. We
agreed with this study, as 6 patientsin our study
were diagnosed with pseudotumor on top of arthro-
plasty were detected at the hip joint rather than
other joints, and they were first detected by the
US. Various soft tissue affections were noted in
our study groups and could easily be depicted by
the US; skin thickening, subcutaneous edema,
extraarticular seroma, and even asinus tract. We
could easily track the chronic discharging sinus or
visible purulence around the prosthesis. That was
matched with Romano et al., [13] who mentioned
that; ultrasound could be successfully used to
follow sinus tracts within soft tissues.

Conclusion:

PJl is one of the causes of painful prostheses
which affects the quality of life and increases the
economic burden as it may result in revision ar-
throplasty. To reach the definitive diagnosis, inva-
sivejoint fluid aspiration is usually needed or a
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culture of periprosthetic tissue for detection of the
causative microorganism. This regquires improving
the current method of diagnosisfor PJI. The US
isvery sensitive to fluid detection, extra-articular
soft tissue lesions, and vascularity. Aswell it could
be used to guide joint fluid aspiration. So it could
be helpful with significant value in the differential
diagnosis of PJl and non-PJl groups.
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