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Abstract
BACKGROUND
Brucella infections in the shoulder joint are uncommon, and few have been reported in the literature.

CASE SUMMARY
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]A 26-year-old male was admitted to our hospital with complaint of recurrent pain and limited movement of the right shoulder. The patient reported the pain to have first occurred as an isolated event 6 mo previously and to have reoccurred 5 mo later, when it was accompanied by limited movement of the shoulder. Findings from physical examination and magnetic resonance imaging (referred to as MRI) suggested the diagnosis of subacromial bursitis, and diagnostic paracentesis and arthroscopic debridement were performed. Surprisingly, synovial fluid culture detected brucella, and the finding was confirmed by mass spectrometry of a colony sample. The diagnosis was corrected to brucellosis of the shoulder joint, and antibiotic drug treatment (oral rifampicin and doxycycline) was administrated for 6 wk. The 4-mo postoperative follow-up examination (MRI) yielded normal findings. The 2-year follow-up showed no signs of recurrence. 

CONCLUSION
This rare case of brucellosis infection in shoulder highlights the importance of increasing awareness to help avoid misdiagnosis.
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Core Tip: We report our first encounter of a case of brucellosis in the shoulder joint, which was initially misdiagnosed as subacromial bursitis. A 26-year-old male was admitted with recurrent pain and limited movement of the right shoulder. The pain reportedly occurred first 6 mo previously and reoccurred 5 mo later, accompanied by limited movement of the shoulder. Diagnostic paracentesis and arthroscopic debridement were performed. Surprisingly, brucella growth was detected from the synovial fluid and confirmed by colony sample analysis using mass spectrometry. This case report is intended to increase awareness for brucellosis and help avoid future misdiagnoses by orthopedists and physicians.



INTRODUCTION
Brucellosis, a highly contagious zoonosis caused by ingestion of unpasteurized milk or undercooked meat from infected animals, remains an important public health concern worldwide but especially in developing countries[1]. The disease is transmitted to humans through close contact with domestic animals, in addition to the libation of raw dairy products and infected meat from livestock. The annual nationwide incidence of brucellosis in China is reported to range from 0.00 to 1395.84 per 100000, with the mean time from onset of symptoms to treatment being 36.97 d[2,3]. Brucellosis is a systemic infection that can involve any organ or system of the body, and features an usually long incubation period of 1-4 wk[4,5]. Brucellosis itself results in joint pain, limitation of range of motion, limited mobility, and joint effusion; unfortunately, this non-specific clinical profile overlaps with other diseases, leading to misdiagnosis and mis- or delayed treatment. Moreover, the lack of epidemiological history and slow growth rate of Brucella spp. in blood cultures, and presence of asymptomatic as well as chronic infections with atypical symptoms further hinder the ability to achieve a correct diagnosis in a timely manner[6].
Herein, we report a case of brucellosis in a young adult male. The infection presented a long incubation period (6 mo) and lacked diagnostic evidence for infectious disease until after surgical intervention. Ultimately, we considered this case a chronic infection with atypical symptoms, which highlights the difficulties for differential diagnosis of such. This is also our first encounter with a case of brucella infection in the shoulder joint, representing a rare form of brucellosis.

CASE PRESENTATION
Chief complaints
A 26-year-old patient was admitted to our hospital with complaint of recurrent pain and limited movement of the right shoulder. 

History of present illness
The patient reported the symptom of pain to have first appeared 6 mo previously and that it self-resolved within 2 wk (without treatment). The patient also reported that the pain reoccurred 1 mo before admission, and described the pain as involving the anterolateral aspect of the shoulder, being accompanied by limited movement of the shoulder joint. In addition, he cited having developed mild cold symptoms 2 wk before admission. He denied any experiences of fever, weight loss, or night sweats.

History of past illness
The patient had unremarkable history of past illness.

Personal and family history
The patient had unremarkable personal and familial medical history, including psycho-social history.

Physical examination
Diffuse swelling was found at the lateral side of the shoulder, with subacromial tenderness (+). Visible flexion limitation was noted, with active flexion to 80° and passive flexion to 110°. Abduction and external rotation of the shoulder joint was normal, while internal rotation was limited because of the pain. The patient was classified as Hawkins test (+), Neer’s test (+), Jobe test (-), lift-off test (-), and strength test of the rotator cuff (-). Throughout the physical examination, the patient's body temperature fluctuated within normal range. There were no signs of significant superficial lymphadenopathy.

Laboratory examinations
The patient showed elevated C-reactive protein (CRP) (15.8 mg/L; normal range: 0-8 mg/L). Considering the normal body temperature and no systemic symptoms, the elevated CRP was considered to be related to the transient cold-like symptoms experienced at the 2 wk before admission.

Imaging examinations
There were no positive findings matching the diffuse swelling of the shoulder observed on X-ray (Figure 1A). Magnetic resonance imaging (MRI) revealed subacromial space (subacromial bursa) effusion with high signal intensity in the coronal T2-weighted images (Figure 1B). 

Initial diagnosis
The diagnosis of subacromial bursitis was made according to the findings from physical examination and MRI examination.

Initial treatment
The patient underwent diagnostic paracentesis followed by arthroscopy, and a 15-mL synovial fluid sample was obtained, which appeared as a purulent and turbid fluid (Figure 2A). Microscopic examination and bacterial culture were performed on the sample to rule-out or confirm infection. Considering the possibility of infectious diseases according to the appearance of the extracted effusion from a subacromial bursa, shoulder joint arthroscopic inspection was first performed in an attempt to avoid contamination[7]. 
The shape of the long head of the biceps tendon and rotator cuff seemed normal under arthroscopic observation, with no sign of hyperplasia around the glenoid labrum or degenerative change of articular cartilage. The subacromial bursa was checked subsequently, using an arthroscope, and hyperemic synovium with fibrinoid necrotic tissue deposition was observed (Figure 2B). After synovial tissue showing severe hyperemic change was collected for histological analysis, arthroscopic debridement was performed.

Postoperative findings
Surprisingly, culture of the synovial fluid sample produced brucella growth, indicating brucellosis. The diagnosis was confirmed by subsequent mass spectrometry of the culture colonies and positive brucella antibody blood test. The postoperative histopathology report showed fibrous tissue hyperplasia with localized purulent inflammation changes and neutrophil infiltration (Figure 1C). 
While tracking the source of infection, it was noted that the patient had consumed raw beef in a rural area 6 mo before the onset of symptoms, which further confirmed our diagnosis.

FINAL DIAGNOSIS
Brucella infection in the shoulder joint.

TREATMENT
The patient’s shoulder pain was significantly relieved following the debridement procedure, without analgesic treatment[7]. However, to address the infection, a 6-wk course of rifampicin (0.75 g qd) combined with doxycycline (0.1 g bid) was initiated. 

OUTCOME AND FOLLOW-UP
The patient’s CRP and erythrocyte sedimentation rate declined to normal values within 1 wk postoperative (Figure 3). Interestingly, body temperature stayed normal throughout the course of clinical care. Follow-up evaluation by MRI was performed 4 mo after the surgery and showed the effusion of the subacromial bursa to be significantly reduced (Figure 4). Physiotherapy had been carried out at 48 h postoperatively, and the patient’s incisions were completely healed during follow-up (Figure 4). The range of motion of the right shoulder improved gradually and become completely normal at 4-mo postoperative (Figure 5). No recurrence of symptoms occurred during the 2-year follow-up (Figure 6).

DISCUSSION
The case we report here serves as a reminder that chronic infection caused by Brucella spp. should be included among the considerations for differential diagnoses upon appearance of joint symptoms and dysfunction. These cases usually do not manifest symptoms typical of systemic infection, making them easy to miss or misdiagnose. Diagnostic paracentesis and debridement are the most efficient methods for differential etiological diagnosis of joint diseases and hold the additional benefit of allowing for control of any infectious lesions. In our case, function of the shoulder joint recovered well within 4 mo after the surgery and remained (without recurrence) throughout the 2 years of follow-up.
Brucellosis is a zoonotic infection caused by Brucella spp., an intracellular Gram-negative coccobacilli. Human infections can be transmitted through fluids of infected animals, for example via the consumption of unpasteurized dairy products or from aerosols of infected individuals[8,9]. Brucellosis can cause either an acute febrile illness, after a usual incubation period of 1-4 wk but ranging up to 6 mo, or a chronic infection, which can occur without focus and can affect any organ system[10,11]. The musculoskeletal system and spine are the most common sites of infection, however, and in general there is a wide spectrum of clinical manifestations that may last from several days up to several years[6]. Acute brucellosis presents flu-like symptoms, including fever, night sweats, muscle pain, fatigue and headache[12]. Clinical studies have reported that fever is the most common feature of brucellosis, and more than 30% of patients with brucellosis have positive findings during physical examination of hepatomegaly and splenomegaly. In addition, osteoarticular manifestations can occur, including sacroiliitis and spondylitis, which account for over half of the focal complications. Sixteen percent of patients with brucellosis also have pulmonary complications, including pleural effusions and pneumonias[13]. With non-specific constitutional symptoms, 10% of patients have accompanying symptoms of lymphadenopathy and genitourinary complications, such as orchiepididymitis and glomerulonephritis. Due to these complicated and varying clinical presentations[14,15], brucellosis is easily misdiagnosed as other diseases, with the result of inadequate therapy and prolonged illness that may lead to a high rate of disability.
The comprehensive diagnosis of brucellosis arthritis is mainly based on epidemiological history, clinical symptoms, serology and imaging findings. A final diagnosis of brucellosis requires etiological detection of the Brucella organisms from blood, synovial fluid, or tissue samples. However, the sensitivity of blood and synovial fluid culture varies, with positive cultures ranging from 15%-70%[16]. In addition, a large number of patients present with normal white blood count. This variable clinical profile acts as a reminder for clinicians that, although brucellosis is an infectious disease, it can exist with a normal white blood cell count, and it should not be ruled-out easily at the time of initial diagnosis. A previous study of clinical manifestations and pathogenesis of human brucellosis in China suggested that contact with infected animals (79.4%) and consumption of unsterile animal products (11.5%) are the main causes of brucellosis in non-endemic areas[17]. In our case, the patient had a history of consuming undercooked meat, which is an important clue and supported the diagnosis of brucellosis; although, 6 mo seems a particularly long incubation period for Brucella infection. Symptoms of the patient in our case were not typical; CRP was the only infection/inflammation marker found to be increased prior to surgery, with no significant restriction in joint activity.
Treatment of human brucellosis should involve antibiotics that can penetrate macrophages and act in an acidic intracellular environment[12]. There is also a general need for a combination drug treatment, since all monotherapies are characterized by unacceptably high relapse rates. Previous studies have recommended two regimens, both using doxycycline for a period of 6 wk, in combination with either streptomycin for 2-3 wk or rifampin for 6 wk.

CONCLUSION
Despite the advances in diagnostic technology, brucellosis remains under-diagnosed and under-reported, especially in developing countries. This case was our first encounter with a brucellosis infection in the subacromial bursa and reminds us to consider the possibility of infectious diseases in differential diagnosis for patients with diffuse swelling of the shoulder. It is necessary for clinicians to consider and recognize brucellosis in patients with atypical clinical manifestations or contact history. We hope that the case we report here will increase awareness for brucellosis and help avoid future misdiagnosis by orthopedists and physicians.
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Figure 1 Radiographic and pathological outcomes. A: No abnormalities were observed on X-ray of the shoulder joint; B: Encapsulated effusion was observed in the subacromial bursa upon magnetic resonance imaging; C: Histology of the tissue removed at surgery showed fibrous tissue hyperplasia with localized purulent inflammation changes (white arrow) and neutrophil infiltration (orange arrow). Scale bar: 400 μm.
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Figure 2 General view of the synovial fluid and subacromial bursa under arthroscopy. A: The synovial fluid was purulent and turbid; B: The subacromial bursa showed pathological changes of fibrinoid necrosis (arrow) under arthroscopy.

[image: ]

[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Figure 3 Perioperative erythrocyte sedimentation rate and C-reactive protein values. A and B: Erythrocyte sedimentation rate (in panel A) and C-reactive protein (in panel B) declined to normal level following the surgical intervention. On both graphs, the x-axis indicates the length of hospital stay. CRP: C-reactive protein; DAA: Days after admission, ESR: Erythrocyte sedimentation rate.
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Figure 4 Follow-up imaging evaluation at 4 mo postoperative. Magnetic resonance imaging showed the effusion of the subacromial bursa to be significantly reduced. A: Frontal view; B: Sagittal view. Corresponding insets show the incisions to have healed well after surgery.
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Figure 5 Range of motion of the patient’s right shoulder at 4-mo follow-up. Function and activity of the shoulder joint recovered well during the first 4 mo after surgery. A: Abduction; B: Flexion C: Internal rotation; D: Adduction.
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Figure 6 Range of motion of the patient’s right shoulder at 2-year follow-up. Function and activity of the shoulder joint were completely normal. A: Abduction; B: Flexion; C: External rotation; D: Internal rotation.
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