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BCGitis of the wrist after intravesical BCG therapy: A case report
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Abstract

Septic arthritis of the wrist can result in joint destruction, making timely diagnosis crucial for initiating empiric antibiotics and surgical intervention. Mycobacterium is a rare cause of this disorder. A 47-year-old man with bladder cancer was treated surgically and received BCG intravesical therapy. Eleven months later, this patient developed severe carpal BCGitis requiring total carpal resection. The first step was addition of a cement spacer and radiometacarpal stabilization (Masquelet technique). Secondary infections occurred aggravating the prognosis. This case emphasizes the importance of taking into account the patient's medical history. Tuberculosis of the wrist is a rare etiology for septic arthritis; delayed treatment leads to severe complications and functional sequelae. Des infections secondaires sont apparues, aggravant le pronostic. Ce cas souligne l'importance de prendre en compte les antécédents médicaux du patient. La tuberculose du poignet est une étiologie d'arthrite septique rare et un traitement tardif entraîne de graves complications et des séquelles fonctionnelles invalidantes.

Introduction

Bacillus Calmette-Guerin (BCG) is an attenuated strain of Mycobacterium bovis commonly used as a vaccine to prevent tuberculosis. It is also used as intravesical immunotherapy to treat superficial bladder cancer. Currently, this is the gold standard for bladder urothelial carcinoma having intermediate or high risk of progression and recurrence, but no muscle involvement [START_REF] Morales | Intracavitary Bacillus Calmette-Guerin in the treatment of superficial bladder tumors[END_REF]. Even if well tolerated, severe adverse events can occur [START_REF] Brausi | Side effects of Bacillus Calmette-Guérin (BCG) in the treatment of intermediate-and high-risk Ta, T1 papillary carcinoma of the bladder: results of the EORTC genito-urinary cancers group randomised phase 3 study comparing one-third dose with full dose and 1 year with 3 years of maintenance BCG[END_REF].

Osteomyelitis is rare following BCG vaccination, occurring in less than 37 per 100,000 cases [START_REF] Ulstrup | Relationship of secretion pattern and MPB70 homology with osteoblast-specific factor 2 to osteitis following Mycobacterium bovis BCG vaccination[END_REF]. Septic arthritis of the wrist is also rare and most often related to Staphylococcus aureus.

These infections can result in joint destruction. Prompt diagnosis is crucial for initiating appropriate antibiotics and surgical intervention [START_REF] Jennings | Septic arthritis of the wrist: incidence, risk factors, and predictors of infection[END_REF]. Herein, we provide a case report of a man who required complete resection of the carpal bones and a cement spacer following carpal necrosis due to BCGitis of the wrist.

Case report

A 47-year-old Caucasian male was admitted to the emergency room in August 2017 with subacute dermo-hypodermatitis of the dorsal aspect of the right hand that had gotten worse over the last month. This single, right-handed man had a past medical history of active alcoholism, tobacco use (30 packs a year) and bladder cancer. He had never received the BCG vaccine. The bladder cancer was high-grade stage pT1b urothelial carcinoma and had been treated endoscopically with two deep resections in 2012 and 2015. This conservative treatment was supplemented by adjuvant intravesical BCG treatment. He received a total of 33 BCG intravesical instillations from June 2015 to August 2016 (the last instillation for BCG was 1 month before the patient's admission).

On admission, he presented with a 3-week history of inflamed, swollen and very painful right wrist and hand, but no fever. He had been taking corticosteroids and amoxicillin for the past 2 weeks. X-rays were normal (Fig. 1A) and the ultrasound exam (US) showed carpometacarpal and intermetacarpal arthritis. Blood tests were in a normal range, except for elevated C reactive protein (60 mg/L).

Given the poor outcome and the US result, surgical management was carried out through a dorsal approach. An incision in the axis of the first extensor compartment allowed the drainage of a large purulent accumulation. The pus was drained subcutaneously. The infected soft tissues were debrided, without any bone resection. The extensor pollicis brevis tendon was partially resected while the abductor pollicis longus tendons were well preserved.

The trapezoid-metacarpal and radiocarpal joints were opened, showing no intra-articular pus.

Finally, this last incision was extended, in the axis of the third ray, allowing the drainage of significant inflammatory fluid. No milium cysts were noted by the surgeon at this time.

Standard bacteriological analysis was performed. Methicillin-resistant staphylococcus epidermidis strain was identified initially, and appropriate antibiotic therapy was administrated with daptomycin then Linezolid for 1 month each.

Three surgical revisions were necessary on postoperative days 8, 11 and 31 because of early postoperative recurrence of edema and pain. Afterward, no clinical improvement was observed. The imaging examinations repeated between each revision (X-rays and US) and a CT scan showed significant synovitis and recurrent purulent collections with persistence of dorsal tenosynovitis and diffuse wrist arthritis. Necrotic soft tissue and purulent collections, extended to the carpal joint, were drained on 06/09/2017. No milium cysts were noted.

During this fourth surgery, samples of debrided tissue were sent for microbiological analysis.

Bacteriological and mycobacteriological studies, molecular biology, and pathological anatomy studies were thus carried out. Mycobacterium bovis BCG was finally isolated. A diagnosis of disseminated BCGitis with pulmonary and osteoarticular location on the right wrist was finally made, and treatment consisting of rifampicin, isoniazid and ethambutol was started for 3 months and continued by rifampicin and isoniazid for 9 months according to international recommendations. Instillations of intravesical BCG therapy were contraindicated for life in this patient.

However, the septic arthritis in the carpus got worse. Worsening of this osteoarthritis was confirmed by CT scan. It showed anterior dislocation of the capitate relative to the lunate with modification of all carpal bones and the base of the metacarpals with erosive appearance, and marked infiltration of the soft tissues, without collection (Fig. 1B). Given the complete destruction of the carpal bones, surgical resection of the carpal bones with an antibiotic cement spacer was performed through a dorsal approach on 27/10/2017. Many milium cysts were removed and extensive synovectomy was done around all extensor tendons of the fingers and carpus. The joint capsule was completely destroyed thus synovectomy of the carpus was performed. Then, the carpal bones were easily resected.

The proximal and distal carpal rows were removed. The first stage of Masquelet's technique at the carpus level was performed with a cement spacer (Palacos™ cement with gentamicin) between the radius and the metacarpal bones. Radiometacarpal stabilization with a pin in the axis of the 3 rd ray was done. Mycobacteriological cultures remained negative. Dorsal skin dehiscence and necrosis was observed postoperatively (Fig. 1C). A proximal and ulnar pedicle rotation flap was then performed to cover the skin defect. The donor site was treated by secondary healing intention. Unfortunately, hospital-associated infection with Staphylococcus epidermidis and Cutibacterium acnes occurred. A high-dose penicillin treatment helped to control this suprainfection. Cement removal and debridement of all devitalized tissues was performed 17 months after carpal resection and 6 months after stopping anti-tuberculosis drugs to eradicate all identified germs. A radiometacarpal arthrodesis plate was inserted to stabilize the arthrodesis (Fig. 1D). No bacteria were detected in the samples taken. At 6 months postoperative, the patient's hand was completely healed, with no signs of local infection. The hand remained painful, partly due to extensor tenosynovitis (those tendons were in direct contact with the cement) with major functional sequelae. The range of motion was very limited because of overall contracture of the fingers with a palm-pulp distance of more than 5 cm and an impossibility of extension against resistance. However, the surgical construct was stable, without loosening of the arthrodesis or rupture of the cement. Because of all the previous surgical complications, the patient refused a definitive reconstruction procedure by the second step of the Masquelet technique, after weighing the benefit/risk ratio of a new procedure.

Discussion

Tuberculosis is a rare etiology for hand and wrist arthritis [START_REF] Shah | Wrist swelling -Is it tuberculosis?[END_REF]. To our knowledge, no case of BCGitis of the wrist post-BCG instillation has been reported in the literature. We report this case to highlight the challenging diagnosis.

Post-BCG osteitis is a complication that has been mostly reported in the pediatric population [START_REF] Morrone | Osteitis in a female infant after vaccination with BCG Moreau in the neonatal period[END_REF], or in immunocompromised patients [START_REF] Duarte | Tuberculosis, social determinants and co-morbidities (including HIV)[END_REF]. It is interesting to note that the site of the infection was unrelated to the region where BCG therapy was applied. The diagnosis was delayed in our patient by the fact that the mycobacterial infection was initially mistaken for straightforward bacterial septic arthritis of the wrist. When we first saw the patient, he attributed his symptoms to a spider bite on the back of the hand, shortly before. This misjudgment led to incorrect initial care. Indeed, bug bites are often a diagnosis of exclusion when the etiology is unknown. This case reminds us that one must remain cautious in the use of this diagnosis, as well as administering probabilistic treatments, such as corticosteroids [START_REF] Yasir | Corticosteroid adverse effects. Treasure Island[END_REF].

However, certain elements were suggestive of the diagnosis: 1) the torpid history of symptoms; 2) the past medical history of recent BCG instillation; and 3) the fact that bacteria typically associated with osteoarticular infections were not identified during the first surgery.

Patients with mycobacterial tuberculosis infections often have comorbidities [START_REF] Duarte | Tuberculosis, social determinants and co-morbidities (including HIV)[END_REF]. Alcoholism and heavy smoking aggravated by initial corticosteroid therapy could have directed us towards a mycobacterial etiology of osteoarthritis. It is also conceivable that the milium cysts, which are pathognomonic, were initially present at the first surgeries and were not diagnosed due to the rarity of this pathology. This delay in diagnosis resulted in the initial debridement being less aggressive.

Diagnosis of mycobacterial wrist infections is difficult due to its infrequency and variable and torpid presentation [START_REF] Pop | Deep infection with Mycobacterium marinum: successful treatment of a frequently misdiagnosed disease[END_REF], which can mimic features of other wrist joint conditions [START_REF] Desikan | Acute monoarthritis of the wrist joint: tuberculosis or not?[END_REF]. When dealing with a torpid carpal tunnel infection, one must remember to take into account the patient's medical history, including BCG vaccination. One must know how to recognize tuberculosis, even in an immunocompetent patient, to make the diagnosis as quickly as possible and minimize sequelae. A delayed diagnosis can cause serious and irreversible joint damage, as in our patient.

Conclusion

This case highlights the importance of including tuberculosis in the potential causes of septic arthritis, especially in patients who received the BCG vaccine, to prevent delayed initiation of therapy and consequent complications and bone damage. Medical history should remain a key part of each patient's examination. 

RésuméL

  'arthrite septique du poignet peut entraîner la destruction de l'articulation, ce qui rend un diagnostic précoce crucial pour initier un traitement antibiotique empirique et une intervention chirurgicale. Mycobacterium est une étiologie exceptionnelle de cette affection. Un homme de 47 ans avait été traité chirurgicalement et par des instillations endo-vésicales de BCG pour un cancer de la vessie. Ce patient a développé 11 mois plus tard une BCGite sévère du poignet nécessitant une résection totale du carpe. La mise en place d'une entretoise en ciment et une stabilisation radio-métacarpienne a été nécessaire (technique de Masquelet).
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 1 Figure 1. X-ray on admission (A). CT scan of right hand, sagittal view (left) and frontal view (right) (B). Postoperative wound healing disorder with skin defect (C). X-rays showing the second cement spacer with an arthrodesis plate, AP view (left) and lateral view (right) (D).
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  Figure 1A. X-ray on admission.
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 1B Figure 1B. Right hand CT-Scan
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  Figure 1D. X-ray showing the second cementoplasty with placement of an arthrodesis plate. a. Dorsal surface view b. Profile view
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