Italian Journal of Medicine 2019; volume 13:181-184

Bone marrow granulomatosis: two case reports
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ABSTRACT

Bone marrow granulomatosis is not a common finding and remains a diagnostic challenge. Here below we report two bizarre
but not so rare cases of bone marrow granulomatosis: bone marrow involvement by Mycobacterium avium-intracellulare and
reaction to intravesical administration of Bacillus Calmette-Guérin for non-muscle-invasive bladder cancer; two distinct culprits
suggesting the wide range of possible causative factors of this histopathological pattern. In the discussion we provide a brief
overview of causes and suggestions for a diagnostic approach.
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(gamma-glutamyl transferase 239 U/L; alkaline phosphatase 305 U/L). No fever history was reported. He
was well-oriented in time and space but anamnestic collection was difficult because of a state of agitation. A
remote pathological anamnesis reported story of hypertension and dyslipidemia, a bilateral hip arthroplasty
eight years before, coronary-artery bypass graft surgery
for acute myocardial infarction six years before,
transurethral resection of prostate for benign prostatic
hyperplasia and a major depressive episode after the
death of his brother few months before admission. Serological tests for hepatitis A, B, and C viruses, EpsteinBarr virus (EBV), cytomegalovirus (CMV) and human
immunodeficiency virus (HIV) were negative.
Both bone marrow biopsy and aspiration were performed, but results were negative for hematologic
neoplasia. No blast cells were observed but clusters of
histiocytes with microgranulomatosis and multinucleated giant cells were documented by pathologist (Figure 1A). Positron emission tomography and
neck-thorax-abdomen computed tomography (CT)
with contrast dye gave negative results. Echocardiographic assessment was regular.
Considering the absence of leukemic cells and the
presence of granulomas on bone marrow, we focused
our diagnostic investigation on the research of an infectious agent. Widal-Wright test (a test for the serodiagnosis of infections caused by Salmonella typhi,
Salmonella enterica, Brucella melitensis), serology for
leishmaniasis, serum polymerase chain reaction (PCR)
for EBV, CMV, human herpesvirus-8, were all negatives; PCR for Tropheryma whipplei in feces was negative. A new bone marrow biopsy (20 days after the
first one) confirmed the picture of giant-cell granulomatosis. On that occasion a real time PCR for Mycobacterium tuberculosis was carried out on bone
marrow sample but the result was negative; a specimen was sent for culture.
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A 71-year-old man was referred to our Department
for pancytopenia with the suspect of a hematological
malignancy. Physical examination was negative, lymph
nodes, liver and spleen were not enlarged. Complete
blood count (CBC) upon admission: white blood cells
count (WBC) 1400/uL, hemoglobin (Hb) 9.0 g/dL,
platelets 2000/uL; furthermore fibrinogen resulted consumed (84 mg/dL; normal value >150 mg/dL) with normal prothrombin time and activated partial
thromboplastin time, cholestatic indices were elevated
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years before; residual left ejection fraction was 35%.
Few months before this hospitalization he underwent
a surgical intervention for a femoral fracture. On that
occasion non-muscle-invasive bladder cancer was diagnosed; therapy with intravesical Bacillus CalmetteGuérin (BCG) instillation was started (6 consecutive
weekly doses) after transurethral bladder resection.
The CBC at the admission: WBC 2390/uL (neutrophils 1680/uL); Hb 10 g/dL; platelets 76,000/uL.
Chest x-ray was negative. Wide spectrum antibiotic
and low dose steroid therapy were started.
Bone marrow biopsy revealed the absence of
blasts but the presence of microgranulomas (Figure
1B). Screening for infectious agents (as for Patient 1)
was negative. Myeloculture was negative for M. tuberculosis and for atypical mycobacteria. Patient was
discharged afebrile, with an improved CBC compared
to admission. A diagnosis of suspected BCGitis with
bone marrow involvement was made. No specific
therapy was administered. Follow-up was regular with
clinical improvement.
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Bone marrow granulomatosis is a challenging finding. Patients with this histological pattern are generally
admitted for pancytopenia and fever. Obviously, a
hematological clonal disorder should be excluded first
by adequate bone marrow examination. Concerning the
differential diagnosis of granulomatosis, infectious
agents are probably the first causative agents to be investigated. Mycobacteria infections are the most notorious culprits and the first step for diagnosis is to
distinguish caseating (wherein M. tuberculosis is gen-
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Tests for anti-nuclear, anti-dsDNA, anti-neutrophil
cytoplasmic, anti-extractable nuclear antibodies and
rheumatoid factor were all negatives.
Day after day the patient became more nervous
and sleepless; talking with him was almost impossible
because of his state of agitation. A major depressive
episode was diagnosed by the psychiatric consultant.
A metallosis caused by circulating particles originated
from ceramic-on-metal hip arthroplasty consumption
was suspected (considering psychiatric presentation
and tremors at rest too): thus cobalt, chromium, and
molybdenum were dosed in blood but all resulted
within normal ranges; moreover, hair mineral analysis
was negative for metal intoxication.
The patient was discharged after 40 days of hospitalization without a precise diagnosis. Since infectious
noxae were considered improbable, steroid therapy
was started (prednisone 1 mg/kg/die). At outpatient
follow-up he felt better physically and psychologically. The CBC improved and fibrinogen rose to normal values: WBC 1600/uL (neutrophils 1220/uL); Hb
10.1 g/dL; platelets 50,000; fibrinogen 133 mg/dL (14
days after discharge). Steroid therapy was continued.
Two months after discharge we received the result
of the bone marrow culture: a positivity for M. aviumintracellulare was reported; but patient had already
died few days before for intracranial hemorrhage following an accidental fall from stairs at home.
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An 82-year-old man was admitted to our department for fever and pancytopenia. He was affected by
dilated cardiomyopathy for over 10 years and implantable cardioverter-defibrillator was placed seven

Figure 1. Bone marrow granulomatosis: case report #1 (A) and #2 (B).
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can then leach into bloodstream spreading to lymph
nodes, spleen, liver, heart, lungs, kidneys, thyroid, central nervous system with distinct pictures of presentation, defining the diagnosis of metallosis. Hip
radiography, CT and/or magnetic resonance are advised
to document possible prosthesis defects. It is important
to know the type of materials of prosthetic implants
(polyethylene, titanium, cobalt-chromium-molybdenum alloys); dosing these materials in blood, urine, sputum and a hair mineral analysis are recommended in
suspected cases. Metal intoxication generally happens
years after device implantation as a consequence of friction between two surfaces of the joint. Hip replacement
intervention with drainage of the involved site is
mandatory; utilization of antidotes against culprit circulating materials are suggested if available (e.g. 2,3dimercaptopropane-1-sulfonate for cobalt intoxication).
Potentially all agents that cause granulomatosis
can induce a bone marrow involvement, from berylliosis (an occupational lung disease) to sarcoidosis13
and all these causes have to be taken into consideration. Granulomatous bone marrow reactions have also
been described in hematological malignancies, especially in Hodgkin and non-Hodgkin lymphomas but it
is not clear if these findings are related to malignancy
or infections (Table 1).14-16
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erally the culprit) from non-caseating granulomas.
There are more than 170 identified species of mycobacteria but only a minority of species are obligate human
pathogens, the remaining ones generally cause illness
when host defenses are reduced.1 Obligate human
pathogens include M. leprae (causative of leprosy) and
organisms of the M. tuberculosis complex: M. tuberculosis, M. africanum, M. bovis and BCG. M. kansasii and
M. avium-intracellulare can cause opportunistic infections usually in immunosuppressed patients (e.g. HIVinfected patients, transplant patients, patients with
inherited cellular immunodeficiencies).2 Each one of
these mycobacteria can be the primum movens for inducing granulomas in bone marrow and in other more
usual sites (lung, lymph nodes, spleen, liver, etc.).
A curious, iatrogenic and maybe underestimated
cause of granulomatosis is the so-called BCGitis or BCGosis. BCG is an attenuated live strain of M. bovis that
is used as a vaccine in countries were tuberculosis is endemic. Moreover, sequential intravesical administration
of BCG is also the gold standard treatment for intermediate and high-risk non-muscle-invasive bladder cancer
after transurethral bladder resection.3 Many case reports
have been published on the extensive granulomatosis of
kidneys, liver, spleen, lungs and bone marrow as possible consequences of BCG bladder instillations.4,5 Toxicity is reported to be dose-dependent and strain-specific.6
Antituberculous drugs administration and low-dose
steroid treatment are suggested as empirical therapy in
suspected cases.4 Despite scanty literature data, other infectious causes of bone marrow granulomatosis in patients presenting with pancytopenia and fever include
Leishmania, Brucella, Coxiella burnetii (Q fever), Bartonella, EBV, CMV.7
Another bizarre but more than anecdotal cause of
tissue (and bone marrow) granulomatosis is a physiological reaction to foreign-bodies released from arthroplastic materials.8-12 Different types of hip and knee
implants have been used successfully in orthopedics for
years despite they are known to release metallic wear
particles causing local muscle and bone reaction that

Granulomatosis is a characteristic pattern of chronic
inflammation observed as response to a persistent antigenic stimulus characterized by aggregates of
macrophages, multinucleated giant cells, histiocytes
with or without caseous necrosis. Bone marrow granulomatosis is not a common report. Careful anamnestic
collection, accurate physical examination and routine
blood test can help us to continue diagnostic investigation; certainly, infectious causes have to be ruled out,
above all mycobacteria infections, in particular we recommend myeloculture after bone marrow aspiration.

Table 1. Non-exhaustive summary of possible causes of bone marrow granulomatosis.

Infectious causes
Mycobacteria (M. tuberculosis, M. bovis, Bacillus Calmette-Guérin, M. leprae, M. avium-intracellulare, M. kansasii, etc.), Leishmania, Brucella,
Coxiella, Bartonella, Epstein-Barr virus, cytomegalovirus, fungal infections

Foreign-bodies reaction
Metallosis (occupational and environmental exposure, e.g. berylliosis), arthroplastic materials (cobalt, chromium, etc.)
Autoimmune causes
Vasculitis, sarcoidosis

Hematological malignancies
Hodgkin lymphoma, non-Hodgkin lymphoma

Drugs16
Amiodarone, ibuprofen, phenytoin, allopurinol, sulfasalazine
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