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Abstract 
Introduction: Inflammation of joints by pyogenic bacteria results in septic arthritis. It is an 
emergency condition, which needs early diagnosis & treatment. Delay results in cartilage & 
joint destruction resulting in significant morbidity & mortality. The prevalence of septic 
arthritis patients in the emergency department varies significantly between studies. Higher 
rates of septic arthritis are present in immune-compromised patients and those with prosthetic 
joints. X-ray is commonly used for joint imaging as it is widely available. CT & MRI gives 
more precise information on joints & adjoining soft tissue involvement. 
Aim: The aims and objectives of this study were to evaluate age, sex distribution & the 
pattern of involvement of septic arthritis.  
Method: It is an observational study conducted in the Department of Radiology, Silchar 
Medical College & Hospital (SMCH), Silchar, Assam, India from 1st June 2017 to 31st May 
2018, for one year, after taking approval from the ethical committee of Silchar Medical 
College and Hospital, Silchar in clinic-pathologically confirmed cases of septic arthritis. A 
total of 23 patients of confirmed septic arthritis patients were evaluated with X-ray, CT & 
MRI. These findings were compared using suitable statistical methods. 
Result: Of 23 cases of septic arthritis, the high incidence was found in the range 20-40 years 
(16 cases) followed by 40-60 years (4 cases).17 cases (74%) were males and 6 cases (26%) 
were females. The most common radiographic finding in septic arthritis was the presence of 
marginal erosions followed by joint effusion, joint space narrowing and periarticular 
osteoporosis. On USG joint effusion and synovial thickening were seen in all cases. Synovial 
hyperemia in the Doppler study was noted in 20 cases. Joint effusion contained echogenic 
contents in a maximum number of cases. On CT, erosions and joint effusion were seen in all 
cases. Synovial thickening was seen in 20 cases and joint space narrowing in 12 cases. On 
MRI, erosions, bone marrow oedema, joint effusion, and synovial thickening with 
enhancement were seen in all cases. Soft tissue involvement was seen in 10 cases. 
Conclusion: Imaging plays a vital role in diagnosing a case of septic arthritis and thereby 
decreasing both mortality and morbidity. Plain radiography is the basic first-line 
investigation. Ultrasound had an excellent sensitivity in diagnosing joint effusions, soft tissue 
changes and synovial thickening. CT also has a definitive role; however, radiation risks 
narrow down its use. MRI is the imaging modality of choiceas it is both specific and 
sensitive. The only limitation is high cost and more time consumed. The sensitivity of 
diagnosing septic arthritis by MRI was 100%, by CT was 91.3%, by Radiography was 70% 
and by USG was 43.5%. 
Keywords: Septic arthritis, Juxta articular osteoporosis, bone erosion, joint space narrowing, 
joint effusion. 
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Introduction
Inflammation of joints by pyogenic 
bacteria results in septic arthritis. Usually, 
monoarticular involvement occurs in 
septic arthritis involving large joints like 
hip or knee, but polyarticular involvement 
of multiple small joints may also occur. It 
is an emergency condition, which needs 
early diagnosis & treatment [1]. Delay 
diagnosis and treatment results in cartilage 
&joint destruction resulting in significant 
morbidity & mortality. 
The prevalence of septic arthritis patients 
with monoarticular involvement among 
emergency department varies significantly 
between studies; however, an incidence of 
4–60 cases per 100,000 population per 
year is suggested in the literature [2]. 
Higher rates of septic arthritis are present 
in immune compromised patients and 
those with prosthetic joints, where disease 
incidence increases to 70 cases per 
100,000 patients annually [3]. 
Aim: 
The aims and objectives of this study was 
to evaluate age, sex distribution & the 
pattern of involvement of septic arthritis.  
Methods and Materials 
It is an observational study conducted in 
the Department of Radiology, Silchar 
Medical College & Hospital (SMCH), 
Silchar, Assam, India from 1st June 2017 
to 31st May 2018, for a period of one year, 
after taking approval from the ethical 
committee of Silchar Medical College and 
Hospital, Silchar in clinic-pathologically 
confirmed cases of septic arthritis. A total 
of 23 patients of confirmed septic arthritis 
patients were evaluated with  
various imaging modalities. 
The main sources of data for this study 
were the patients referred from the 
Departments of Orthopedics, Medicine, 
Surgery and Pediatrics of SMCH. In all 

cases, history taking, and physical 
examinations were done. Informed consent 
was obtained from the subjects before 
commencing the investigations. 
Inclusion criteria was all 
clinicopathological confirmed cases of 
septic arthritis.  Exclusion Criteria were 
with acute traumatic bone fractures / 
dislocations /subluxations and other 
simultaneous joint disease. 
Standard radiographs of the cases were 
obtained using Siemens 500 mA (Model-
Klinoskop H / Fluoro-vision) machine in 
two planes perpendicular to each other, 
PA/AP view and lateral view of the joint 
involved.  
X-Ray protocol: kVp used: 60-85kV, mAS 
used: 2-6 mAS, FFD: 100-115 cms, 
Cassette size: 18cm x 24cm & 24 cm x 30 
cm. 
Postero-anterior view (PA) of the joint 
involved: The patient is either supine or 
seated on the X-ray table. The affected 
limb is positioned such as to centralize the 
region of interest and sandbags are placed 
to help maintain this position. The cassette 
is kept in close contact with the posterior 
aspect of the joint. The radiograph is taken 
with the central ray at 90 degrees to the 
long axis of the joint passing through the 
joint. 
Lateral view of the joint involved: The 
patient lies on the side to be examined, 
with the joint positioned such that it is in 
the vertical plane and fixed with the help 
of sandbag. 
Computed Tomographic (CT) evaluation: 
All the cases were evaluated using 
PHILIPS INGENUITY ELITE / 128 slice 
MDCT. CT scan were done in required 
cases only to prevent undue radiation risk 
to the patients. Contiguous thin sections, 
2-3 mm thick were obtained in axial planes 
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routinely. Reconstruction into other planes 
and 3D reconstructions were used 
wherever required. Radiation safety 
precautions were taken. 
USG evaluation: Ultrasonography of the 
joint involved was carried out on HD 11 
XE PHILIPS ultrasonography machine, 
with a high frequency (5 -12MHz) linear 
probe. Doppler techniques were used 
whenever the vascularity of a lesion was to 
be determined. Bilateral examination and 
comparison with the healthy side in 
various scanning planes were done to 
avoid misdiagnosis. 
MRI evaluation: MRI was done almost for 
all cases in our study as it is considered the 
most sensitive and specific imaging 
modality for any musculoskeletal 
pathology. MRI evaluation was carried out 
on SIEMENS TIM AVANTO 1.5T 
SCANNER. 
MRI protocol: The involved joint was 
positioned in the circular polarized 
extremity coil [By Siemens for routine 
orthopedic imaging {dimensions - 405 mm 
× 270 mm × 290 mm (L × W × H)}] with 
proper cushioning to prevent movement. 

Whenever required contrast study was 
performed, Gd DTPA-dimeglumine 
solution was injected IV in a dosage of 0.1 
mmol per kilogram body weight as a bolus 
and was followed by a saline flush. 
MRI images were acquired in sagittal, 
coronal and axial planes in T1, T2 and 
PDFS images. We used 256x256 matrix 
for all sequences. Additional sequences – 
gradient sagittal/axial/coronal, three-
dimensional GRE pulse, FS sequence, 
were done, wherever required. Pre and 
Post contrast T1FS axial, sagittal and 
coronal images were taken.  
Results and observations 
Of 23 cases of septic arthritis, on the basis 
of inclusion criteria, were examined by 
Plain radiography, CT, USG and MRI, 
final definitive diagnosis was done after 
correlation of these imaging findings with 
the follow-up study, based on operative 
findings on surgery/arthroscopy, clinical 
diagnosis in some cases, biochemical 
analysis, histopathological examination. 
Of 23 cases of septic arthritis, high 
incidence in the range 20-40 years (16 
cases) followed by 40-60 years (4 cases).

Table 1:  Age distribution of septic arthritis 
Age 0-20 years 20-40 years 40-60 years >60 years Total 
No. of cases 3 16 4 0 23 
Percentage 13 69.6 17.4 0 100 

 

 
Figure 1: Bar diagram showing age distribution of septic arthritis 

Sex distribution of septic arthritis of 23 cases of septic arthritis 17 cases (74%) were males 
and 6 cases (26%) were females. 
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Table 2: Sex distribution of septic arthritis 

Sex Male Female 
No. of cases 17 6 
Percentage (%) 74 26 

 
Radiographic features: In our study, the most common radiographic finding in septic arthritis 
was the presence of marginal erosions followed by joint effusion, joint space narrowing and 
periarticular osteoporosis. 

 
Table 3: Radiographic features of septic arthritis 

Radiographic 
features 

Juxta articular 
osteoporosis 

Joint space 
narrowing 

Bone 
erosions. 

Joint 
effusion 

No. of cases 3 10 17 12 
Percentage 13 43.5 74 52.2 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2:  Bar diagram showing radiographic features of septic arthritis 

  
A) Lateral view     B) AP view 

Figure 3:  Radiograph shows juxta articular osteoporosis, joint space reduction, erosions 
& soft tissue swelling. 
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USG features: 
Joint effusion and synovial thickening were seen in all cases. Synovial hyperemia on Doppler 
study was noted in 20 cases. Joint effusion contained echogenic contents in maximum number of 
cases. 
 

 
Figure 4:  Bar diagram showing USG features of septic arthritis 

 

 
 
Figure 5: USG shows synovial thickening and joint effusion in the medial joint recess 
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CT features 
Erosions and joint effusion were seen in all cases. Synovial thickening was seen in 20 cases and 
joint space narrowing in 12 cases. 

Table 4: CT features of septic arthritis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6:  Bar diagram showing CT features of septic arthritis 
 

 
A) Coronal    B) Axial 

Figure 7: CT shows joint space narrowing, joint effusion and erosion. 
MRI features 
Erosions, bone marrow oedema, joint effusion, synovial thickening with enhancement were seen 
in all cases. Soft tissue involvement was seen in 10 cases. 

CT features Erosions Joint space narrowing Joint effusion Synovial thickening 
No. Of cases 23 12 23 20 
Percentage 100 53 100 87 
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Table 5: MR features of septic arthritis 
MR features Erosions Bone 

marrow 
edema 

Joint effusion Synovial 
thickening with 
enhancement 

Soft 
tissue 
involvement 

No. Of cases 23 23 23 23 10 
Percentage 100 100 100 100 43.7 

 

 
Figure 8: Bar diagram showing MR features of septic arthritis 

 

 
A) T1 coronal    B) T2 Sagittal 

 
C) PDFS Sagittal    D) Post contrast 

Figure 9: MRI shows erosions, joint effusion, synovial thickening demonstrating post 
contrast enhancement. PDFS hyperintensity suggesting bone marrow edema. 
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Sensitivity of imaging modalities in diagnosis of septic arthritis: The sensitivity of diagnosing 
septic arthritis by MRI was 100%, by CT was 91.3%, by Radiography was 70% and by USG was 
43.5%. 

                                       Table 6: Sensitivity of imaging modalities 
Modality Radiograph USG CT MRI 
No. of cases diagnosed 16 10 21 23 
Sensitivity 70 43.5 91.3 100 

 

 
Figure 10:  Bar diagram showing sensitivity of imaging modalities in diagnosis of septic 

arthritis. 
Discussion 
Of the 23 cases of septic arthritis in our 
study, males were more commonly affected 
than females. The most common age group 
seen was in the range of 20-40 years. 
Tubercular arthritis is not uncommon in a 
developing country like ours and hence 
should always be considered in any case of 
chronic monoarthritis. Maximum cases 
belonged to the age range 20-40 years 
(69.6%). Males were more commonly 
affected. Knee joint was the most common 
joint involved in our study. 
In a study conducted by Ogunlusi JD et al 
[4] out of 39 patients 34 had monoarticular 
septic arthritis, male to female ratio of 2.9:1 
and the most common joint involved was the 
knee joint. Al-Saleh S et al [5] and Morgan 
et al [6] in their studies found that the mean 
age of patients with infective arthritis was 
39.7 years and 30 years respectively. All 

patients in the study by Al-Saleh S et al [5] 
were monoarticular. The knee joint was the 
most common joint. In both the studies a 
male preponderance was seen. Our study 
correlated to the above-mentioned studies. 
On Plain radiography and CT, the most 
common features of septic arthritis in our 
study were the presence of erosions and 
joint effusion. Joint space narrowing and 
juxta-articular osteoporosis were also seen. 
Similar findings were also noted by Hadadi 
A et al [7] in their study, where 20.7% of 
cases showed similar radiographic findings. 
Huang T et al [8] reported that significant 
joint abnormalities in infective arthritis were 
joint space narrowing (5 cases), bone 
destruction (9 cases) and osteoporotic 
change (6 cases). Out of 51 cases, 45 were 
monoarticular and the knee joint was most 
commonly affected. 
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In our study, USG features of synovial 
thickening and joint effusion were seen in 
all patients with septic arthritis.  In color 
Doppler study, increased vascularity was 
noted in the thickened synovium. Mnif J et 
al [9] reported that joint effusion with 
internal echogenic floating debris was noted 
in 50% of cases with septic arthritis. USG 
allows early diagnosis of joint effusion with 
high accuracy (93.5%) in cases of septic 
arthritis. In our study, joint effusion was 
noted in all cases (100%) of septic arthritis. 
Draghi F et al [10] reported that the 
sensitivity of USG in detecting joint effusion 
is 81.3% and specificity of 100%. Bhargava 
S et al [11] also concluded that USG is very 
accurate in early diagnosis of infective 
arthritis. They founded that the sensitivity 
and specificity of USG was 68%. 
In our study, MRI features noted were 
synovitis, bone marrow oedema, erosions, 
and soft tissue involvement. Prasad S et al 
[12] in their study found that out of 24 
patients, 18 showed synovitis, 10 showed 
bone marrow oedema, 4 showed erosions 
and 5 showed soft tissue involvement which 
were comparable to findings in our study. 
Graif M et al [13] reported the MRI findings 
of septic arthritis in their study which 
included joint effusion (79%), synovial 
thickening (68%), synovial enhancement 
(94%), bone erosions (79%), bone marrow 
edema (74%) and bone marrow 
enhancement (67%) and soft tissue edema 
(63%). Choi JA et al[14] and Michael 
Karchevsky et al [15] also had similar 
findings of infective arthritis on MRI. The 
sensitivity of MRI in diagnosing septic 
arthritis in our study was 100%. Michael 
Karchevsky et al [15] in their study 
concluded that the sensitivity and specificity 
were 100% and 77% respectively. Hopkins 
KL et al [16] also found the same percentage 
of sensitivity and specificity in their study. 
Conclusion 

Septic arthritis is not an uncommon entity in 
general medical and rheumatology practices. 
A correct diagnosis and follow-up are 
crucial for appropriate treatment. A delay in 
cases of septic arthritis can result in serious 
complications to the patient and finally 
might lead to death. Hence imaging plays a 
vital role in decreasing both mortality and 
morbidity of a patient with monoarticular 
symptoms. 
Plain radiography is the basic first-line 
investigation. Ultrasound had an excellent 
sensitivity in diagnosing joint effusions, soft 
tissue changes and synovial thickening. CT 
also has a definitive role; however, radiation 
risks narrow down its use. MRI is the 
imaging modality of choice as it is both 
specific and sensitive. The only limitation is 
the high cost and more time consumed. 
The present study aimed to evaluate the 
radiological findings of septic arthritis and 
to correlate it with established literature. 
With no doubt our study found that MRI 
was the ultimate imaging modality to 
evaluate a case of septic arthritis, 
Radiography, USG and CT provided an 
important supportive role.  
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