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A diagnosis of disseminated tuberculosis based
on knee arthroscopic guided synovial biopsy
in the context of monoarthritis

Fernandes S', Vieira-Sousa E', Furtado C?, Costa A3, Barros R', Fonseca JE!

ABSTRACT

Accounting for 2.2-4.7% of all tuberculosis cases in Eu-
rope and USA and around 10-15% of extra-pulmonary
tuberculosis cases, osteoarticular tuberculosis tends to
be chronic, slowly progressive and destructive.

We report the case of an 81-year-old male with 3
weeks of progressively worsening pain, swelling and
limited range of motion of the left knee. A knee
arthroscopy was performed for synovial biopsy at our
department, revealing diffuse synovitis with scarce vil-
li formation. The positive polymerase chain reaction
assay for Mycobacterium tuberculosis in the synovial tis-
sue allowed the establishment of the diagnosis and syn-
ovium histology showed caseating granulomas.

Alengthy delay between first symptoms of osteoar-
ticular tuberculosis and the beginning of treatment has
been reported. A high index of suspicion, synovial
membrane biopsy and appropriate microbiologic tes-
ting are fundamental to avoid a delay in diagnosis.

Keywords: Arthroscopic guided synovial biopsy; Tu-
berculosis; Osteoarticular tuberculosis

INTRODUCTION

Tuberculosis (TB) remains an important global health
problem, causing morbidity and mortality world-
wide!'?. A total of 2195 new TB cases (rate of 21.1 ca-
ses per 100,000 persons) were reported in Portugal in
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2013. This represents a 7% reduction from the 2012 in-
cidence rate, which has been diminishing consistently
since 2002. Of these incident cases, 70,5% had pul-
monary tuberculosis, 10% of which had concomitantly
other organ involved, and 29,5% were exclusively ex-
tra pulmonary tuberculosis (EPTB)?. Accounting for
2.2-4.7% of all TB cases in Europe and United States of
America (USA) and around 10-15% of EPTB cases',
with greater incidence in immunocompromised pa-
tients®, osteoarticular tuberculosis (OAT), tend to be
chronic, slowly progressive and destructive'. A lengthy
delay between first symptoms of OAT and the begin-
ning of treatment has been reported, which results in
greater morbidity rather than increased mortality*.

The herein report describes the case of a patient with
knee arthritis as the first manifestation of disseminated
tuberculosis.

CASE REPORT

A 81-year-old male with a 2 years history of hairy cells
leukemia, medicated with filgrastim, and recently di-
agnosed and treated for skin squamous cell cancer, was
admitted due to 3 weeks of pain, swelling and limited
range of motion of the left knee, with progressive
worsening of symptoms. He reported high fever (39°C),
starting two months before joint symptoms, with no
response to amoxicillin and clavulanic acid, which were
prescribed empirically based in a presumed diagnosis
of an upper respiratory tract infection. When inquired
he referred contact with a pulmonary tuberculosis pa-
tient ten years before.

On physical examination, a low body mass index,
paleness of the skin and mucosae and a tender swelling
with mild effusion of the left knee was noticed, without
detectable changes in other organs or systems. Labora-
tory tests revealed a normochromic normocytic anemia
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(hemoglobin of 8.8 g/dL), leucopenia of 1510 cells/
/mm’, lymphocytopenia of 190 cells/mm’* and 1240/
/mm?’ neutrophils. The erythrocyte sedimentation rate
(ESR) was 107mm/1st hour and the C-reactive-pro-
tein (PCR) 18.5 mg/dL. Both kidney and liver func-
tion were normal. Tuberculin skin test result showed
no induration and the interferon gamma release assay
was inconclusive. Synovial fluid analysis showed a
white cell count of 9533 cells/pL, predominantly neu-
trophils (75%) and low glucose (35 mg/dl) comparing
to serum levels (104mg/dl). Gram staining revealed no
bacteria and the synovial fluid smear for acid-fast bacil-
li was negative. Calcium pyrophosphate crystals were
seen on polarized light microscopic examination of the
synovial fluid. In addition, cultures for pyogenic bacte-
ria and major infectious serologies (human immuno-
deficiency virus, B hepatitis, C hepatitis, cytomegalo-
virus, parvovirus and brucellosis) were negative.

Chest radiography was unremarkable and plain ra-
diographs of both knees showed narrowing of the joint
space and the absence of chondrocalcinosis. Ultra-
sound revealed mild effusion of the left knee and mild
proliferation of the synovial membrane.

Given the hypothesis of septic monoarthritis the pa-
tient was empirically started on flucloxacillin and cef-
triaxone, which was changed four days later to van-
comycin and meropenem due to progressive deterio-
ration of the clinical status and increase of inflamma-
tory parameters.

A computed tomography (CT) scan revealed mul-
tiple adenopathies along the lumbo-aortic and iliac
chains, some of which with central necrosis. No sus-
picious changes were seen in the lung window.

A knee arthroscopy performed at our department
revealed diffuse granular synovitis with scarce villi for-
mation (Figure 1). Synovial membrane exhibited
increased vascularization with disorganized vessel
pattern and was particularly friable during biopsy (Fi-
gure 2). The positive polymerase chain reaction (PCR)
assay for Mycobacterium tuberculosis (MT) obtained 4
days after synovial biopsy allowed the establishment of
the diagnosis and synovium histology further showed
caseating granulomas (Figure 3). Anti-TB quadruple
therapy (isoniazid 300mg, rifampicin 600 mg, pyra-
zinamide 1500 mg, ethambutol 1200 mg plus pyri-
doxine 40mg)) was initiated. Cultures of blood, syno-
vial fluid and synovial biopsy later confirmed the
growth of MT. The patient received antituberculosis
therapy for 17 days with decrease of the inflammatory
parameters. Given his comorbidities and debilitating

FIGURE 1. Retro-patellar space and granular synovitis

FIGURE 2. Increased vascularity with disorganized vessels
covering approximately 50% of the proliferating synovium area

health status he had severe complications during hos-
pital stay. At the 36" post-admission day, he developed
an acute pancreatitis and was transferred to the Gas-
troenterology department, where he eventually died.

DISCUSSION

Although the total number of TB cases has decreased,
the reduction of EPTB has been modest, resulting in a
progressive increase of the proportion of cases with
EPTB among all cases of TB. The reason for this pattern
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DIACNOSIS OF DISSEMINATED TUBERCULOSIS BASED ON KNEE ARTHROSCOPIC CUIDED SYNOVIAL BIOPSY
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FIGURE 3. Section of the synovium showing granulomatous
inflammation: epithelioid granulomas with extensive central
caseation necrosis (black arrows) (H&E, X40 obj.)

change is not clear although some studies have sugges-
ted that older age, immigration from countries with high
prevalence of tuberculosis, predominance of women in
the population, underlying immune compromising di-
seases, among others, contribute to this fact'®. Studies
demonstrated that patients with hematologic neo-
plasms, as was the case of our patient, have tuberculo-
sis rates of about 40 times greater than the current rate
among the USA population®. Head and neck cancer
were also associated with higher risk of developing TB®.
Other causes of immunosuppression described as as-
sociated with EPTB are human immunodeficiency virus
infection, diabetes mellitus, malnutrition, alcoholism,
hemodialysis, exposure to immunosuppressive and cy-
totoxic drugs and other debilitating illnesses.

In the course of an epidemiological survey of tuber-
culosis in Gironde (France), pulmonary tuberculosis
was detected in 63% of the cases and 37% had EPTB.
The most frequent localizations of EPTB were: lymph
nodes (32%), pleural (28%), genito-urinary (12%) and
osteo-articular localizations (7%). This survey showed
that EPTB was more frequent in patients younger than
20 or over 60 years old, and in HIV infected patients’.

OAT most often involves the spine, followed by tu-
berculosis arthritis in weight-bearing joints, the knee or
hip being the most commonly affected'*. OAT is typi-
cally the result of a direct hematogenous spread of TB
bacilli from a primary focus. The clinical presentation
of TB arthritis is characterized by a slowly progressive
mono-arthritis of the hip or knee, although it can vir-
tually affect any joint. Presentation is indolent with

pain, joint swelling and decreased range of motion
while systemic symptoms are usually absent'*. Al-
though not observed in our patient, chest radiography
shows concomitant pulmonary disease in one half of
patients with OAT".

A significant delay has been noted between the first
symptoms and the treatment of tuberculosis arthritis.
A median time to diagnosis of 13 weeks with a range
from 4 days to 104 weeks has been reported®. Patients
with TB arthritis can receive a misdiagnosis of pyogenic
arthritis, bone tumor or other inflammatory arthritis.
Given the vast list of possible differential diagnosis, the
early diagnosis of tuberculosis arthritis is dependent
on a high index of clinical suspicion that would be
prompted particularly by knowledge of an infectious
contact, or documenting conversion of a tuberculin
skin test. The tuberculin skin test is used to identify in-
dividuals with previous sensitization to mycobacterial
antigens. False negative results may occur in the set-
ting of immunosuppression or natural waning of im-
munity, as in our clinical case. Tuberculin skin test has
more diagnostic value in countries with low rate of tu-
berculosis infection and that are not performing uni-
versal Bacillus Calmette—Guérin vaccination.

Typical imaging features include severe juxta-articu-
lar osteoporosis, marginal erosions and gradual joint
space narrowing (Phemister triad). Para-articular soft-
-tissue calcifications and abscesses can also be found.
Routine biochemistry does not show any specific
changes. The average synovial white cell count in OAT
commonly ranges from 10000 to 20000 cells and poly-
morphonuclear leukocytes predominate. However cell
counts can be as high as those seen in case of pyogenic
arthritis’. The normal glucose level in synovial fluid is
usually less than 10 mg/dL lower than serum levels of
glucose in the fasting state. Joint disorders caused by in-
fectious agents have usually a large decrease in synovial
fluid glucose®'?, as seen in the present clinical case. In
spite of this, synovial fluid glucose levels are neither
sensitive nor specific for septic arthritis and therefore
results must be interpreted cautiously. Synovial fluid
adenosine deaminase level, has been correlated with
the diagnosis of TB arthritis, with a high sensitivity and
specificity (83.3% and 96.7% respectively)", but this
laboratorial exam was not available for our patient. Sep-
tic arthritis can coexist with crystal arthropathy; there-
fore, the presence of crystals does not preclude a diag-
nosis of septic arthritis, as it was found in this case.

Reliable diagnostic methods include synovial fluid
cultures, which are positive for MT in almost 80% of
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proven cases, but only about one-fifth of the patients will
have a positive synovial fluid smear for acid-fast tuber-
cular bacillii®. Synovial biopsy, demonstrates granuloma
in more than 90% of specimens®, which may not be
synonymous of TB, given the existence of other diseases
that show synovial granulomas. Fungal joint diseases,
sarcoidosis, erythema nodosum, traumatic fat necrosis,
brucellosis, Crohn’s disease and foreign body giant cell
reaction are other possible causes of granulomatous
synovitis®'®. Of remark, culture of synovial tissue may be
positive even when blood and synovial fluid cultures
have been negative®. PCR, as a method for diagnosing tu-
berculosis, has shown to be sensitive for rapid detection
of MT with a mean detection time of less than one day,
compared with the average 13 days for diagnosis by ra-
diometric method BACTEC'. The PCR result for our pa-
tient allowed a rapid diagnosis and supported the im-
plementation of anti-tuberculosis treatment.

Arthroscopy is a minimally invasive procedure that
facilitates the diagnosis of infectious arthritis, including
TB, by allowing direct visualization of intra-articular
space and enabling adequate sampling of synovial mem-
brane. Furthermore this technique brings additional
benefits for the treatment of septic arthritis due to an effi-
cacious joint lavage and removal of debris". Early arthro-
scopic lavage at initial stages of infection can influence
the outcome, as a shorter time between the first symp-
toms and the lavage is a known factor of better progno-
sis'*. Because tuberculosis presentation often mimics
other systemic diseases, arthroscopy and synovial mem-
brane biopsy should be promptly performed when the
diagnosis of a monoarthritis is not clear or treatment es-
tablished for other etiologies is not efficacious, as in our
case. This arthroscopy was performed by a rheumatolo-
gist, in an outpatient minimal invasive techniques room,
under local anesthesia and according to previously pu-
blished recommendations". The easy access to this tech-
nique by a rheumatologist allowed a rapid diagnosis and
early initiation of a specific therapy. The herein case
therefore highlights that arthroscopic guided synovial
biopsy is an important tool in the diagnostic algorithm
of a monoarthritis of unknown etiology.

During clinical examination tuberculosis arthritis is
often overlooked. High index of suspicion, synovial
membrane biopsy and appropriate microbiologic tes-
ting are fundamental to avoid diagnostic delay.
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