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‘ ABSTRACT ' Background and aims Septic arthritis is a dangerous medical condition associated with significant morbidity and

mortality. This was a prospective study for radiological evaluation of septic arthritis in children presenting with fever ,
joint pain and restriction of joint movement. The aim of the study was to describe the soft tissue, synovial and osseous USG and MRI findings of
septic arthritis and assess the severity and extend of the affected joints in those patients. Materials and methods In this cross-sectional study, 40
patients referred from various departments of Silchar Medical College and Hospital to the department of Radiology with fever , joint pain and
restriction of joint movement were evaluated with X-ray, USG and MRI. X-ray was obtained using Allengers-525 X-ray Machine 300 kV, 700
mA .USG examination done by using SAMSUNG PRESTIGE RS-80A via high frequency probes. MRI evaluation was carried out on
SIEMENS TIM AVANTO 1.5T Scanner. Results: Out of the 40 cases in the study, maximum cases in the present study were between the age
3months—lyear (27.5%). A male preponderance (67.5%) was noted .The most common joint affected in septic arthritis was the hip(55%) joint
followed by knee .Most common clinical manifestations observed was swelling followed by pain , fever , local rise of temperature and
restriction of movement. X-ray (20%) showed poor sensitivity compared to MRI. USG was very sensitive in diagnosing joint effusions, synovial
thickening and soft tissue changes. MRI was found to be very sensitive in diagnosing septic arthritis in our study with a sensitivity of 100%.
Conclusion: Plain radiography is the basic first line of investigation that is still done for any case with clinically suspected septic arthritis.
Ultrasound has an excellent sensitivity in diagnosing joint effusions, soft tissue changes and synovial thickening. MR1 is the imaging modality of
choice for arthropathies, showing
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INTRODUCTION

Septic arthritis (SA), also called infectious arthritis, is an inflammatory
disease of the joints that is caused by an infectious agent . SA is a
surgical emergency with a reported annual incidence between 4 and 12
per 100,000 children ® .Septic arthritis owns a bimodal incidence, with
peaks in both childhood and adults over the age of 55 years”.

Acute septic arthritis (SA) in children is most often a hematogenous
infection.”. Staphylococcus aureus and respiratory pathogens are the
most common causative agents. .

Symptoms of SA include acute onset of a decreased range of joint
motion, localized pain ,redness, tenderness, and swelling of the
infected joint, commonly (though not always) associated with fever
(6). However, neonates (3 months old) may present with more subtle
findings, e.g., irritability with passive joint movement or features of
septicaemia without fever . The absence of fever in patients does not
rule out a diagnosis of SA, with only 30 to 60% of cases of culture-
confirmed native-joint SA having fever upon initial presentation®. SA
of the knee and hip occurs more commonly in older children and
adults, whereas hip and shoulder joints are more frequently affected in
neonates ”.Only one joint is affected (i.e., monoarticular) in most ( 80
t0 90%) of the cases """

The imaging workup for suspected septic arthritis includes plain
radiography or ultrasound before surgical intervention"".

Ultrasonography (USG) can be helpful in confirming the presence of a
joint effusion and can, in turn, be used to guide joint washout or
arthrocentesis'"’. USG is the recommended imaging method for
paediatric SA, but magnetic resonance imaging (MRI) may be
warranted to rule out adjacent osteomyelitis”’

MATERIALSAND METHOD:

In this cross-sectional study, 40 patients were referred from various
departments of Silchar Medical College and Hospital to the
department of Radiology. After informed consent from the patient,
involved joint X-ray, USG and MRI scan was performed. X-ray was
obtained using Allengers-525 X-ray Machine 300 kV, 700 mA, USG
was performed using SAMSUNG RS80A ultrasound machine with a
linear array transducer. MRI evaluation was carried out on SIEMENS
AVANTOFIT 1.5T SCANNER

The study was conducted from the time period of 1st of June 2021 to
the 31st of May 2022 in the department of Radiology, Silchar Medical
College and Hospital after taking approval from the ethical committee.

RESULTS

In our study out 0f 40 children, most of them belonged to the age group
<1 year (27.50%).The mean age was found to be 4.8+4.1 years. Most
of the subjects were males 27(67.5%).Hip was the most common joint
involved followed by knee.In x-ray findings, joint effusion was found
in (40)100% of the subjects; bone erosion was found in 10 (25%) of the
subjects; and joint space narrowing was found in 11(17.5%). USG
findings showed that joint effusion was present in all 40(100%)
subjects; synovial hyperemia in 31 (45%) subjects; synovial
thickening in 40(100%) subjects and soft tissue extension in 4(10%)
subjects. MRI findings showed that joint effusion, bone erosion,
synovial thickening, bone marrow edema, and synovial thickening
with enhancement was present in all 40(100%) subjects. Soft tissue
involvement was present in 21(52.5%) subjects. The sensitivity of
diagnosing septic arthritis by MRI was 100%, by USG was 77.5% and
20% by Radiography .

Table 1: Distribution of radiographic features in septic arthritis.
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MRI Frequency |Percentage (%)

JE Joint Effusion 40 100

BE Bone Erosion 40 100

BME Bone marrow edema 40 100

STI Soft Tissue Involvement (21 52.5

STW Synovial thickening with (40 100
enhancement

Table 2: Distribution of USG features in septic arthritis.

XRAY Frequency Percentage (%)
JE Joint Effusion |4( 100
BE Bone Erosion |10 25
JSN Joint Space
Narrowing 11 17.5
Table 3:Distribution of MRI features in septic arthritis
USG Frequency Percentage (%)
JE Joint Effusion 40 100
SH Synovial Hyperemia |31 77.5
ST Synovial thickening |40 100
STE Soft tissue extension |4 10

Chart 1: Bar diagram showing sensitivity of imaging modalities in
diagnosing septic arthritis.
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FIG 1: Septic arthritis of the left hip joint

(A) X-ray of the bilateral hip joint shows joint space narrowing
involving the left hip joint with associated slipped capital femoral
epiphysis. (B) USG of the hip joint shows synovial thickening with
hyperemia on color doppler study.(C) T2 STIR axial section shows
areas of joint effusion and associated bone edema involving the left hip
joint. (D) T1 C+ axial section shows contrast enhancement of the
synovium.

FIG 2: Septic arthritis of knee joint.

(A) Lateral view of knee joint shows soft tissue density in the
suprapatellar recess suggestive of joint effusion , articular surface

erosions and surrounding soft tissue swelling, predominantly in the
popliteal aspect.(B) USG transverse scan shows joint effusion with
synovial thickening and floating debris involving the suprapatellar
recess of the knee joint.(C) PDFS sagittal section shows areas of
articular cartilage destruction, bone erosions, joint effusion and
associated bone edema. (D) T1 C+ sagittal section shows contrast
enhancement of the synovium and enhancing popliteal lymph nodes.

FIG 3: Septic arthritis of the wrist joint.

(A) X-ray of the wrist joint shows joint space narrowing involving the
intercarpal and the radio-carpal joint with articular surface erosion.(B)
USG longitudinal scan of the wrist joint shows joint effusion with
synovial thickening.(C) PDFS coronal section shows hyperintensity
involving the distal end of radius, ulna and the carpal bones, severe
joint space reduction and articular surface destruction. (D) T1C+
coronal section shows moderate contrast enhancement with thickening
ofthe synovium.

FIG 3: Septic arthritis of the metatarsophalangeal joint.

(A) X-ray of the foot shows joint space narrowing involving the
metatarsophalangeal joint of the 5th toe with increased surrounding
soft tissue density.(B) USG longitudinal scan around the 5th MTP joint
shows synovial thickening with collection.(C) PDFS transverse
section shows marrow oedema and joint space narrowing involving
the metatarsophalangeal joint of the 5th toe.(D) T1 C+ transverse
section shows synovial thickening and enhancement on post contrast
study.

Discussion:

The sensitivity of X-ray in diagnosing septic arthritis in our study was
20% which showed result similar to prospective study by Zieger M
M et al™”(1987). The common features in our study were the presence
of joint effusion, bone erosions and joint space narrowing .The
sensitivity of USG in diagnosing septic arthritis in our study was
77.5% . USG features of synovial thickening and joint effusion were
seen in all patients with infective arthritis. On color Doppler study,
increased vascularity was noted in the thickened synovium. Our
findings correlated well with studies conducted by Al Saadi et al'”
(2009) and Donana Gandini et al'”(2003).MRI features of synovial
effusion and thickening, bone marrow edema, erosions and post-
contrast enhancement of synovium were noted in all the cases (100%).
Surrounding soft tissue enhancement were noted in (52.5%) of the
cases. Our findings correlated well with the results of the study by
Michael Karchevsky et al’”(2018) and Hopkins KL et al'”(2009)
which demonstrated sensitivity of 100% by MRI in diagnosing septic
arthritis.

REFERENCES:
1. NadeS. Septicarthritis. Best Pract Res Clin Rheumatol. 2003 Apr;17(2):183-200.
2. Montgomery CO, Siegel E, Blasier RD, Suva LJ. Concurrent septic arthritis and

I _INDIAN JOURNAL OF APPLIED RESEARCH | 33




Volume - 13 | Issue - 04 | April - 2023 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

osteomyelitis in children. J Pediatr Orthop. 2013 Jun;33(4):464-7.

Geirsson AJ, Statkevicius S, Vikingsson A. Septic arthritis in Iceland 1990-2002:
increasing incidence due to iatrogenic infections. Ann Rheum Dis. 2008
May;67(5):638-43.

Piiikkonen M, Peltola H. Management of a child with suspected acute septic arthritis.
ArchDis Child. 2012 Mar;97(3):287-92.

Piikkonen M, Kallio MJT, Lankinen P, Peltola H, Kallio PE. Preceding trauma in
childhood hematogenous bone and joint infections. J Pediatr Orthop Part B. 2014
Mar;23(2):196-9.

Margaretten ME, Kohlwes J, Moore D, Bent S. Does this adult patient have septic
arthritis? JAMA. 2007 Apr4;297(13):1478-88.

Bono KT, Samora JB, Klingele KE. Septic Arthritis in Infants Younger Than 3 Months:
ARetrospective Review. Orthopedics. 2015 Sep;38(9):¢787-793.

Mathews CJ, Coakley G. Septic arthritis: current diagnostic and therapeutic algorithm.
Curr Opin Rheumatol. 2008 Jul;20(4):457-62.

Tong SYC, Davis JS, Eichenberger E, Holland TL, Fowler VG. Staphylococcus aureus
infections: epidemiology, pathophysiology, clinical manifestations, and management.
Clin Microbiol Rev. 2015 Jul;28(3):603-61.

Shirtliff ME, Mader JT. Acute septic arthritis. Clin Microbiol Rev. 2002
Oct;15(4):527-44.

Costales C, Butler-Wu SM. A Real Pain: Diagnostic Quandaries and Septic Arthritis. J
Clin Microbiol. 2018 Feb;56(2):¢01358-17.

Liu C, Bayer A, Cosgrove SE, Daum RS, Fridkin SK, Gorwitz RJ, et al. Clinical practice
guidelines by the infectious diseases society of america for the treatment of methicillin-
resistant Staphylococcus aureus infections in adults and children: executive summary.
Clin Infect Dis Off Publ Infect Dis Soc Am. 2011 Feb 1;52(3):285-92.

Zieger MM, Dérr U, Schulz RD. Ultrasonography of hip joint effusions. Skeletal Radiol.
1987;16(8):607-11.

Al Saadi MM, Al Zamil FA, Bokhary NA, Al Shamsan LA, Al Alola SA, Al Eissa YS.
Acute septic arthritis in children. Pediatr Int Off J Jpn Pediatr Soc. 2009
Jun;51(3):377-80.

Gandini D. Acute septic arthritis of the hip in children in northern Australia. ANZ J Surg.
2003 Mar;73(3):136-9.

Karchevsky M, Schweitzer ME, Morrison WB, Parellada JA. MRI findings of septic
arthritis and associated osteomyelitis in adults. AJR. Am J Roentgenol. 2004
Jan;182(1):119-22.

Sanghvi DA, Iyer VR, Deshmukh T, Hoskote SS. MRI features of tuberculosis of the
knee. Skeletal Radiol. 2009 Mar;38(3):267-73.

34 | INDIAN JOURNAL OF APPLIED RESEARCH [




