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Abstract: Osteo-articular tuberculosis is a rare condition, with knee localization 

ranking third after the spine and the hip. Its symptomatology is vague and 

persistent, typically presenting as subacute or chronic arthritis, and the diagnosis is 

often made during the stage of joint destruction. Early diagnosis and appropriate 

treatment are crucial to prevent functional complications. Imaging plays a 

prominent role in the diagnostic process. We report a case of advanced knee 

tuberculosis in a young adolescent, investigated using CT and MRI to highlight the 

role of imaging in diagnosing this condition.  
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INTRODUCTION  
Bone and joint tuberculosis is a relatively rare 

condition, accounting for 1 to 3% of all cases and 10 to 

11% of extra-pulmonary cases [1-3]. Knee location 

ranks third, following the spine and hip [2, 4]. Early 

diagnosis and proper treatment are crucial to prevent 

functional complications [2, 4]. Imaging plays a 

significant role in diagnostic guidance. We present a 

case of advanced knee tuberculosis in a young 

adolescent, explored through CT and MRI, to 

emphasize the role of imaging in diagnosing this 

condition." 

 

CASE REPORT  
This is a 16-year-old young girl with no 

history of immunodepression or knee trauma. She has 

been under observation in the pediatric department for 

eleven months due to septic arthritis (non-specific 

germ) of the left knee. The patient has undergone two 

surgeries and received medical treatment, but without 

any improvement. Upon clinical examination, the 

patient appeared emaciated, and the left knee was 

swollen, painful, and showed multiple scars (Fig. 1). 

Additionally, the patient's laboratory examination 

revealed elevated CRP levels and leukocyte count. She 

was admitted to the radiology department for ultrasound 

and tomographic assessment of her arthritis. 

 

During the ultrasound examination, an effusion 

of heterogeneous hypoechoic contents was observed 

(Fig. 2). The effusion was then punctured under 

ultrasound guidance and sent to the bacteriology 

department for mycobacterial analysis and Genexpert 

research. X-ray of the knee revealed erosion of the 

external tibial plateau, femorotibial subluxation, and 

absence of individualization of the growth plate (Fig. 

3). Furthermore, a CT scan of the knee was performed, 

which revealed a heterogeneous joint effusion 

containing air bubbles, bone lysis of the external tibial 

plateau, significant infiltration of the soft tissues, and a 

prominent geode of the external tibial plateau (Fig. 4). 

An MRI of the knee was also conducted, confirming the 

aforementioned abnormalities seen in the CT scan and 

additionally showing significant cartilage lysis (Fig. 5). 

Lastly, a chest x-ray was performed to investigate for 

pulmonary lesions, which returned normal." 
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Figure 1: Numerous scars of the thin left knee 

 

 
Figure 2: Ultrasound showing an effusion of heterogeneous hypoechoic contents 

 

 
Figure 3: Anteroposterior and profile view x-ray of the knee, showing erosion of the external tibial plateau (white arrow), 

femorotibial subluxation and the absence of individualization of the growth plate (White star) 
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Figure 4: Computed Tomography of the knee: A). Coronal view of bone window with 3D reconstruction: showing geode of the 

external tibial plateau (white star), femorotibial subluxation and the absence of individualization of the growth plate. B). 

Sagittal and coronal view of parenchymal window. C). Axial view with enhancement of parenchymal window 
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Figure 5: A). MRI of the knee: A. Sagittal sequence T1: showing geode of the external tibial 1plateau (white star), 

cartilage lysis. B). Sagittal and coronal DP FAT SAT sequences showing important synovial thickening, popliteal 

lymph node. C). Axial T2 sequence showing important synovial thickening 
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DISCUSSION 
The osteoarticular locations of tuberculosis 

represent 1 to 3% of all tuberculous cases and 10 to 

11% of extra- pulmonary cases [1-3]. Any location can 

be affected. The main characteristics include a subacute 

or chronic clinical presentation with persistent 

symptoms, variable general signs and inflammatory 

syndrome, and radiological findings that can sometimes 

be suggestive. The arthritis tends to have a 

progressively destructive course. This condition affects 

both sexes equally, and the causative agent is 

Mycobacterium tuberculosis (BK) [2, 3, 5]. Articular 

involvement can occur hematogenously or through 

direct diffusion from an adjacent focus of osteitis [3, 5]. 

However, the coexistence of active pulmonary 

tuberculosis and osteoarticular involvement has a 

prevalence of only 29% [3, 6]. Articular tuberculosis 

typically presents as monoarticular involvement (90% 

of cases). It commonly affects weight-bearing joints 

such as the hip and knee, with the knee being the third 

most commonly affected osteoarticular location after 

the spine and the hip [1, 5, 6]. Knee involvement is 

influenced by trauma, pre-existing diseases, and intra-

articular steroid injections. 

 

Clinically, tuberculous arthritis usually 

manifests as subacute or chronic arthritis with a 

gradually worsening course over several weeks or 

months [7]. In our case, the symptoms persisted for 11 

months before tuberculosis was diagnosed. Typical 

findings include pain during joint mobilization, joint 

swelling, and stiffness. Fistulization to the skin is found 

in 15% of cases [7]. General signs are variable, often of 

moderate significance, and may include asthenia, 

anorexia, weight loss, night sweats, and low-grade 

fever. The diagnosis is often delayed, as seen in our 

case, which explains the frequent destructive nature of 

this arthritis. 

 

Initially, the lesions primarily affect the 

synovium, and damage to the cartilage and subchondral 

bone occurs subsequently. Imaging can sometimes aid 

in the diagnosis, enabling prompt and appropriate care. 

On standard radiographs, joint tuberculosis is 

classically characterized by Phemister's triad, which 

includes peripheral bone erosions, periarticular 

osteoporosis, and joint space narrowing [5]. 

Radiographic imaging findings depend on the stage of 

the disease. In the early stage, X-rays may appear 

normal or show increased transparency of the epiphyses 

or even densification of the soft tissues. In the more 

advanced stage, osteolytic damage is observed, 

particularly with the presence of geodes or erosions 

with indistinct contours in the sub- or peri-chondral 

region. The presence of intra-articular sequestration 

also suggests a diagnosis of knee tuberculosis [1, 3, 6]. 

Joint space narrowing becomes evident later, and 

destructive damage progresses, resulting in joint 

deformity. In advanced stages, one or more soft tissue 

abscesses or "droplet" calcifications may also be present 

within the abscess. At the terminal stage, bone 

ankylosis can occur. In children, there is an accelerated 

ossification of the epiphyseal nuclei, which can lead to 

premature fusion of the growth plates [7]. In our case, 

we observed fusion of the growth plates and femoro-

tibial erosion in the young patient Computed 

tomography allows for precise analysis of the extent of 

bone lesions and joint destruction, particularly by 

detecting small erosions, bone sequestrations, 

abscesses, and calcifications within the abscess. Bone 

scintigraphy almost always demonstrates non-specific 

joint hyperfixation in cases of tuberculous arthritis. It is 

especially useful in identifying other sites of 

osteoarticular tuberculosis [7]. MRI is currently 

considered a reference examination for diagnosing 

tuberculous arthritis of the knee due to its high 

resolution and ability to provide multi-planar imaging. 

It enables visualization of joint effusion, synovial 

thickening, marginal erosions, cartilage damage, and 

extraosseous extension [8, 9]. In T1-weighted imaging, 

intra-articular effusion appears as hyposignal, while in 

T2-weighted imaging, it appears as hypersignal, 

potentially containing tissue debris of intermediate 

signal [2, 8]. Synovial thickening shows an intermediate 

signal in T1- weighted imaging, while in T2-weighted 

imaging, it can be either intermediate or hypersignal 

[9]. The intermediate signal corresponds to caseous 

necrosis, while the hypersignal indicates granulomas or 

synovial inflammation. Enhancement after gadolinium 

injection helps differentiate synovial thickening from 

joint effusion [4, 8, 10]. The active nature of the 

synovial pannus is defined by its extension into the 

subchondral bone and enhancement following contrast 

injection. The synovial pannus can become chronic and 

fibrous, no longer enhancing after gadolinium injection. 

MRI, which is more sensitive than standard X-rays in 

detecting bone erosions, is present in 70% of cases [11]. 

These erosions, whether central or peripheral, appear as 

hyposignal in both T1 and T2-weighted imaging, but 

their signal enhances after gadolinium injection. 

Cartilage destruction is observed in 40% of cases and 

manifests as localized or diffuse thinning [11]. 

Periarticular abscesses consist of two parts: the abscess 

itself, which appears as hyposignal in T1-weighted 

imaging and hypersignal in T2-weighted imaging, and a 

peripheral ring that appears as hypersignal in T1-

weighted imaging and hyposignal in T2-weighted 

imaging." 

 

The differential diagnosis mainly involves 

pyogenic arthritis. MRI can assist in the diagnosis by 

indicating specific signs related to the nature of the 

pathogen and the characteristic progression of joint 

tuberculosis, which has low inflammation [8, 9, 11]. 

The presence of chondral and subchondral erosions, 

with a preserved joint space height, supports the 

diagnosis of tuberculous arthritis [9]. The MRI 

appearance of periarticular abscesses also helps 

distinguish tuberculous arthritis from pyogenic arthritis. 

In tuberculous arthritis, the abscess wall is typically thin 
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and regular, while in pyogenic arthritis, it is thick and 

irregular [9, 11]. Tuberculous abscesses may show 

slight hyperintensity on T1- weighted images, unlike 

abscesses of other origins [12]. The presence of both 

abscess and bone fragments strongly suggests a 

diagnosis of tuberculosis. MRI plays a significant role 

in these cases, particularly with the use of gradient echo 

sequences, which highlight hemosiderin deposits within 

the hypertrophied synovium as hyposignal in both T1 

and T2- weighted images [10]. Differential diagnosis 

with fungal arthritis is challenging on MRI; however, 

the presence of soft tissue abscesses and peripheral 

enhancement is uncommon in fungal arthritis cases 

[13]. Rheumatoid arthritis is characterized by 

polyarticular involvement, a rapid reduction in joint 

space height, and the absence of abscess formation [10]. 

 

Synovial fluid aspiration and synovial biopsy 

are essential for the diagnosis of joint tuberculosis [3]. 

The presence of BK (Mycobacterium tuberculosis) on 

direct examination or through culture confirms the 

definitive diagnosis of tuberculosis. Under anti-

tuberculosis treatment, the overall prognosis is 

generally favorable, especially since the issue of 

bacterial resistance is less significant when tuberculosis 

affects the joints [5, 6]. It is important to remember that 

early treatment leads to a favorable prognosis for joint 

involvement. The improvement in medical treatments 

has significantly reduced the need for surgical 

interventions. 

 

CONCLUSION 
The diagnosis of tuberculous arthritis of the 

knee, although rare, should be considered when there is 

any inflammation of the knee, even in the absence of a 

positive tuberculin skin test. Magnetic resonance 

imaging can suggest the diagnosis and facilitate prompt 

initiation of treatment. A definite diagnosis is confirmed 

through synovial fluid aspiration and/or surgical biopsy 

for histological and bacteriological analysis. 
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