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Abstract  

Septic arthritis affecting the costovertebral and costotransverse joints is a rare occurrence. We demonstrate a 

case of septic arthritis that presented clinically as renal colic. This proved to be a diagnostic challenge. 

Symptomatology alongside findings on X-ray radiography, CT and MRI is discussed. 

 

Introduction  

Septic arthritis most commonly affects large peripheral joints. Septic arthritis of the facet joints (SAFJ) is 

uncommon and involvement of the costovertebral joints and costotransverse joints is rare. SAFJ was first 

documented in 1987 by Haplin and Gibson [1] and since then there have only been a few dozen cases reported 

in the literature. It has an incidence of 0.2% among all spinal infection cases reported [2]. The true incidence 

of SAFJ is speculated to be higher, perhaps explained by self-limited cases that elude diagnosis, inaccurate 

diagnosis and under-reporting. The male-to-female ratio of patients with a diagnosis of SAFJ is 1.2 and mean 

age is 63 years [3]. There are only a handful of reported cases of costovertebral and costotransverse joint 

infection in the literature [4-8].  

 

Septic arthritis of the costovertebral joint and facet joint should be contemplated in patients who present with 

fever and severe back pain unaltered by rest and activity [4]. It has been reported that of SAFJ cases, 90% of 

patients present with pain located at the level involved, and 50% of patients are febrile [9]. SAFJ is associated 

with neurological deficits in more than 50% of cases [10, 11]. This may be due to coexisting radiculopathy 

occurring concurrently with the pain typical for SAFJ, resulting in masking of the disease manifestation and 

hindering diagnosis, or as a result of an epidural collection [12]. 

 

To the best of our knowledge there are no reports of coexistent costovertebral, costotransverse and thoracic 

facet joint infection presenting as acute abdominal pathology. This unique case highlights an atypical 

presentation of spinal infection and demonstrates the importance of appropriate investigations. 
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Case Report 

A 50-year-old man presented with a 10-day history of non-mechanical low back pain that had become 

spasmodic, radiating to the left flank and right buttock. Weight loss, fever, sweats and rigors accompanied 

this. There was no abnormal neurology, no history of trauma and no past medical or family history. Blood 

investigations showed a White Cell Count (WCC) 13.5 × 109/L and C-reactive protein (CRP) 276 mg/L. 

Blood and protein were seen on urine dipstick. All other blood tests including serum amylase, liver function 

tests, renal profile and blood cultures were normal. Initial investigations included a chest X-ray which showed 

consolidation of the left lower lobe with an associated small left pleural effusion as seen on subsequent CT 

(Fig. 1). He was diagnosed with a lower respiratory tract infection and placed on antibiotics.  

 

Radiographic examination of the lumbar spine demonstrated reduced disc space at the T12-L1 level with 

anterior osteophyte formation, findings in keeping with age related changes (Fig. 2). A CT Urogram was 

arranged to investigate for left sided pyelonephritis as a cause of his pain. Results established a normal outline 

of both kidneys, ureters of normal calibre, and no hydronephrosis or renal tract calculi. 

 

Over the following days his symptoms persisted and serial blood tests showed continued elevation of 

inflammatory markers. The aetiology of his back pain was further investigated with an MRI of the 

lumbosacral spine. This revealed a right-sided L5/S1 facet joint infection with extension into the para-spinal 

musculature (Fig. 3). There was no obvious evidence of discitis on the lumbar MRI (Fig. 4). The infection 

warranted treatment with a long course of antibiotics including doxycycline as guided by the microbiologists. 

His symptoms started to improve and there were notably reduced levels of inflammatory markers (Fig. 5). 

 

After discussion between the surgeon and radiologist, a further MRI of the thoracolumbar spine was arranged. 

This identified a further focus of infection, involving the left T9/10 facet joint, costovertebral and 
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costotransverse joints (Fig. 6-7), in addition to the previous focus of infection in the lumbar spine (Fig. 8). 

This was in keeping both clinically and radiologically with a diagnosis of septic arthritis. Treatment was with 

continued oral antibiotics for a further 6 weeks. The changes seen in Fig. 1 were therefore likely to be 

secondary to the infection. 

 

The patient was reviewed at 3 months with a further MRI of the thoracolumbar spine showing resolution of 

the infection (Fig. 9) and inflammatory markers were measured to be within normal parameters (Fig 5). One 

year later, the patient was persistently experiencing lower back pain radiating to both lower limbs with 

associated paraesthesia. An MRI scan showed complete resolution of the infection but development of mild 

stenosis at the L4/5 level. After treatment with selective nerve root block providing temporary relief, the 

patient underwent successful lumbar decompression surgery.  

 

Discussion 

To the best of our knowledge, this is the first case reported of septic arthritis of the costovertebral joint 

presenting clinically as renal colic. There are very few cases of infected costovertebral and costotransverse 

joints documented in the literature, where reported spinal tuberculosis, brucellosis, staphylococcus aureus and 

Pseudomonas aeruginosa are the causative organisms and symptomatology is predictable [4-8]. The slightly 

more common, but still infrequent localisation of spinal septic arthritis is the facet joint. SAFJ is localised to 

the lumbosacral region in the vast majority of cases presented in the literature. A review by Narvaez, reported 

86% of SAFJ to be affecting the lumbar spine (14% at L5/S1 level) compared to 9.5% and 4.5% for cervical 

and thoracic locations respectively [13]. On review of the literature, we could find only one case of septic 

arthritis of the lumbar facet joint presenting as acute intra-abdominal pathology similar to that described in our 

case [14]. 

 

Septic arthritis of the costovertebral joint and facet joint is difficult to differentiate clinically from the more 
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common spondylodiscitis, due to an overlap of both presentation and at-risk populations [4]. Distinguishing 

between these, SAFJ often presents with unilateral symptoms, whereas in discitis the pain is located in the 

midline. In SAFJ the pain usually radiates to the flank, buttock or thighs and is often accompanied by 

muscular spasm, thus can be mistaken for renal colic as demonstrated in our case [10, 15, 16]. SAFJ tends to 

present more acutely than discitis and with greater severity in the early stages. However in order for an 

accurate distinction MRI imaging is required. A delay in the diagnosis of SAFJ is common, partly due to the 

atypical presentation that it often adopts [17]. The average duration of symptoms before diagnosis in SAFJ is 

4 weeks [11]. 

 

Predisposing factors for the development of spinal septic arthritis include age (above 60 years), 

immunosuppressive treatment, diabetes mellitus, rheumatoid arthritis, steroid therapy, intravenous drug abuse, 

liver cirrhosis, chronic renal failure and other chronic haematological conditions [10, 17]. Other differentials 

to exclude are malignancy, inflammatory arthritis, osteoarthritis and tuberculosis [17]. Ensuring other 

pathologies are not responsible for the non-specific symptoms associated with septic arthritis of the 

costovertebral joint and facet joint (fever, general tiredness, nausea, weight loss [4, 10]) is important. 

 

Measurement of inflammatory markers and early imaging are vital to the diagnosis of SAFJ. A retrospective 

study of facet joint infection by Muffoletto et al. [11] demonstrated consistently elevated CRP and ESR levels 

across all cases but inconsistent elevation in leukocyte count (47%). SAFJ is often not evident on plain 

radiographs for 6-12 weeks following the onset of symptoms, by which time the infection may have given rise 

to an abscess [11]. Therefore the spinal X-ray is of little utility in diagnosis however can provide additional 

information regarding erosive arthritis after the latency period [10]. In comparison with radiographs, the 

multiplanar reconstructions and cross-sectional images obtained during Computed Tomography enable more 

accurate evaluation of the facet joints [12]. As a complementary method, the technetium-99m MDP bone scan 
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is highly sensitive at detecting facet joint septic arthritis as early as 3 days after symptom onset [11]. However 

it has low specificity, which limits its use in diagnosis. MRI is the gold standard imaging in diagnosing septic 

arthritis, due to its high sensitivity and specificity.  Furthermore MRI imaging can identify abnormalities 

earlier, with changes seen from 2 days after symptom onset. It clearly makes evident the presence of joint 

erosion, swelling and paraspinal muscle oedema. MRI is also very useful at investigating the extent of the 

infection, with Gadolinium-enhanced images exposing the presence of epidural granulation tissue or abscess 

formation [10, 11, 17, 18].  

 

It is suggested in the literature that regimens designed for the treatment of spondylodiscitis are also effective 

at treating SAFJ. Sur et al. recommend six weeks of intravenous antibiotic therapy followed by a further six 

weeks of oral therapy for the treatment of spondylodiscitis [19, 20]. Percutaneous drainage has a good 

outcome in the treatment of SAFJ complicated by paraspinal abscess [11, 21]. The treatment of epidural 

abscesses varies in the literature with both conservative and surgical approaches [21]. Open arthrotomy or 

surgical drainage and debridement play a role in cases that do not respond to antibiotics or where there is 

neurological dysfunction. As septic arthritis of the costovertebral joint is a rare clinical entity, there is not a 

general consensus in the literature regarding optimal treatment. Immobilisation is indicated alongside the 

aforementioned interventions, followed by physiotherapy aiming for progressive mobilisation within 

acceptable pain limits [16]. Response to treatment is assessed clinically and monitored through serial 

inflammatory markers. MRI is of some use however soft tissue enhancement can persist following clearance 

of infection [17]. 

 

The majority of cases of septic arthritis are thought to occur via haematogenous spread from another source, 

with figures of 72% quoted in the literature [22]. An alternative suggestion for the aetiology is that excessive 

pressure at the intervertebral joints or degenerative changes in the facet joints predisposes to abscess 

formation [1, 10, 23]. There are also iatrogenic causes of SAFJ such as facet joint injections, epidural 
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catheterisation, acupuncture and direct introduction via spinal surgery [17, 24-27] in addition to local 

extension from adjacent areas of infection.  

 

The causative agent of septic arthritis is most commonly bacterial, staphylococcus aureus is the most 

frequently reported organism (70%) [16]. Other less common bacterial organisms include Streptococcus 

(16%) and Gram negative rods (7%) [3]. Less often septic arthritis is of fungal or mycobacterial origin [16]. 

Blood cultures were taken in this patient, however no organism was identified. Given the delay in 

presentation, with commencement and adequate response to antibiotic treatment, direct needle sampling of the 

infection was not performed. Cultures are positive in most cases of SAFJ [13]. A report by André in 2015 

found that blood culture allowed identification of the causative bacterium in 8/11 cases. Needle aspiration of 

the facet joint under CT or fluoroscopic guidance is useful in cases of uncertainty, to ensure definite 

bacteriological diagnosis [3, 28].  

 

The main complication of SAFJ is extension of the infection into the epidural space and/or paraspinal 

musculature, this occurs in approximately 81% of cases [11, 13, 21].  Formation of a true epidural abscess 

associated with SAFJ is rare and reported cases are scarce [29]. Despite this, a spinal epidural abscess causing 

neurological defecit is a surgical emergency, with potentially devastating neurological sequelae including cord 

or nerve root compression, vascular compromise and mechanical spine instability [21, 30]. Other 

complications include sepsis, chronic pain, joint/ bony destruction, pyomyosistis, spondylodiscitis, 

endocarditis, meningitis, septic emboli and rarely death[17]. 

 

The overall prognosis of SAFJ is good, with a mortality rate of 2% [13]. Most patients fully recover or have 

minor pain or neurological impairment following treatment [17]. Sometimes a lumboradicular syndrome 

persists as a result of the acquired joint destruction[10]. 
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Conclusion  

Due to the seriousness of the complications of spinal septic arthritis early diagnosis and intervention is very 

important. A high index of suspicion is required in patients presenting with non-mechanical back pain and 

fever. Furthermore it is important to be aware of this unusual presentation of SAFJ and costovertebral/ 

costotransverse joint infection, imitating renal colic with radiation to the flank and muscular spasm. 
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Figures 

Fig. 1 CT scan demonstrating left lower lobe consolidation and small pleural effusion. 

 

  



	 12	

Fig. 2 Anteroposterior and lateral lumbar radiographs demonstrating normal alignment. 
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Fig. 3 T2 axial MRI identifying inflammatory changes around the right L5/S1 facet joint with a small 

superficial collection in the posterior para-spinal muscles (A-hollow arrow) and associated marrow oedema 

and fluid in the facet joint (B-straight line arrow). 
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Fig. 4 T2 sagittal MRI showing no evidence of lumbar discitis. 
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Figure. 5 Graph showing progression of inflammatory blood markers of the patient 
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Fig. 6 T1 parasagittal MRI (A) and STIR imaging (B) demonstrating the infection at T9/10. 
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Fig. 7 T2 axial MRI (A) and STIR (B) showing inflammatory changes around the left T9/10 facet joint 

(dashed arrow), costovertebral (straight line arrow) and costotransverse (hollow arrow) joints. 
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Fig. 8 Parasagittal STIR image demonstrating inflammatory changes at L5/S1. 
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Fig. 9 Sagittal T2 image demonstrating resolution of the infection 3 months after treatment. 

 

 


