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Case report

Mycobacterium smegmatis causing a granulomatous cardiomediastinal
mass
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A B S T R A C T

Non-tuberculous mycobacterial species are uncommon human pathogens. They are divided into slow
and rapid growing mycobacteria (RGM) with Mycobacterium smegmatis group as an uncommon pathogen
among the RGM.
A 19 years old male presented with a 1 month history of dyspnea, orthopnea, unintentional weight loss,

palpitation, flu-like symptoms and dry cough. Physical examination revealed tachycardia, distended
superficial chest veins with a decrease in breath sounds at the right lower lung with fine crepitations. CT
of the chest showed a large anterior mediastinal mass infiltrating the pericardium and three chambers of
the myocardium that was confirmed using echocardiography. Despite negative workup for tuberculosis,
the patient was treated successfully using first-line anti-TB treatment, which was begun before the tissue
culture grew M. smegmatis.
To our knowledge, this is the first case in the literature of M. smegmatis infection mimicking

cardiomediastinal tuberculoma, and RGM should be suspected in similar presentations with negative TB
workup, even in an immunocompetent patient. This is also the first patient to be treated using only first-
line anti-tuberculous treatment successfully in the literature.
© 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Non-tuberculous mycobacterium (NTM) refers to more than
150 species that are not Mycobacterium tuberculosis (MTB) or M.
leprae [1]. These species are mostly nonmotile aerobic organisms,
with rigid and thick cell walls [2]. Hence, they are environmental
organisms that are found in all habitats and households [1,2]. Non-
tuberculous mycobacterium can be classified to two major classes
based on the speed of growth with 7 days as a cutoff, slowly
growing mycobacterium (SGM) like Mycobacterium avium complex
(MAC) and M. kansasii, and rapidly growing mycobacterium (RGM)
like M. abscessus complex (MABC), M. fortuitum complex and M.
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smegmatis group [1]. The RGM are sub-classified to 6 taxonomic
groups, each group is identified based on pigmentation and DNA
analysis [3]. Organisms of the M. smegmatis group are not among
the most clinically relevant RGM, instead, M. fortuitum, M. chelonae,
and M. abscessus comprise more than 80% of reported cases [3]. Out
of the 75 species identified as RGM, the M. smegmatis group are
uncommon and consist of two species only M. smegmatis and M.
goodii [3]. To our knowledge, there has been no previously
documented case of M. smegmatis group infection presenting as a
granulomatous cardiomediastinal mass in the literature; and we
present this case of a cardiomediastinal mass caused by M.
smegmatis that was successfully treated medically.

Case report

A 19 years old male, previously healthy, presented to the
emergency department with 1 month history of progressively
increasing exertional dyspnea that was associated with orthopnea,
paroxysmal nocturnal dyspnea, and palpitations. These symptoms
were associated with influenza-like symptoms without a fever. He
C BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. Posterior-Anterior chest x-ray, showing small right sided pleural effusion
with interstitial reticular infiltrate, kerley B-lines and prominent right pulmonary
fissure.
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also had a dry cough and unintentional weight loss of 16 kg over
nine months before this presentation. Physical examination
revealed dyspnea and tachycardia but normal blood pressure
measurements. His cardiac examination revealed an audible third
heart sound with normal jugular venous pressure and no lower
limb edema. There were distended superficial veins all over the
Fig. 2. [A;Axial, B;Coronal oblique] Chest CT images showing a large anterior mediasti
obstruction, It encircled the ascending aorta and aortic arch. It also extended along the pe
as well as infiltration of the right atrial appendage, the right atrial mass measured 4.5 � 4
to adhere to and infiltrate the left ventricle. Multiple anterior mediastinal lymph nodes w
with few small retrocrural lymph nodes. [C; Axial, D; Coronal] CMR images showing comp
SVC, with dilated IVC and azygous vein.
right upper part of the chest, with a decrease in breath sounds at
the right lower lung area with fine crepitations.

Initial electrocardiogram confirmed sinus tachycardia and right
axis deviation. His lab work revealed microcytic hypochromic
anemia without any evidence of bleeding, leukocytosis of 18.9 K/
mL that was mainly neutrophilic with lymphopenia, thrombocy-
tosis 446 K/mL, isolated hyponatremia of 131 mmol/L, elevated
erythrocyte sedimentation rate of 55 mm/h, C-reactive protein of
63.50 mg/L, and normal cardiac enzymes, liver profile and renal
function tests. HIV test was negative.

Chest x-ray showed mild right-sided pleural effusion with
prominent interstitial markings on the right lung (Fig. 1). Trans-
thoracic and trans-esophageal echocardiogram were done reveal-
ing a large mass infiltrating the superior vena cava (SVC), both
atria, and the mediastinum. The largest part of the mass was
occupying the right atrium, and it measured 4.5 � 4.3 � 4.8 cm in
its largest diameters. A reduction in the ejection fraction (EF) to
35–45%, moderate to severe global hypokinesia, pericardial
thickening with small pericardial effusion were also noted.
Contrast-enhanced echo using perflutren lipid microspheres
showed no enhancement of the mass, suggesting a non-vascular
mass. He was admitted to the intensive care unit for observation
and treated as a case of heart failure with possible myopericarditis
and SVC syndrome.

Chest computed tomography (CT) with contrast showed a large
anterior mediastinal mass infiltrating the pericardium and
myocardium in both atria and left ventricle, engulfing multiple
nal mass extending along the left brachiocephalic vein and SVC resulting in their
ricardium resulting in infiltration and extension to the posterolateral right atrial wall
.3 � 4.8 cm in its largest diameters, it continued its extension along the pericardium
ere also appreciated as well as pleural deposits along the right crus of the diaphragm
lete resolution of the mass with normal chamber sizes, valves and EF, but small size



Fig. 3. [A; Axial, B; Axial vessels, C; coronal Vessels, D; Coronal Oblique 3D] Contrast enhanced chest CT showing the SVC and right brachiocephalic vein obstructed and
thrombosed with extension of the thrombus to the proximal internal jugular vein with many engorged right chest wall venous collaterals.
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vascular components, involving multiple lymph node groups
(Fig. 2, Panel A, B), and obstructing others with thrombus
formation causing multiple venous collaterals over the right chest
wall (Fig. 3).

These features were suspicious of an infectious process (fungal
infection like aspergillosis or TB), or non-vascular tumors like
lymphoma presenting as a heart mass with SVC syndrome.
Mediastinotomy and biopsy from the mass were done showing
necrotizing granulomatous inflammation and giant cells (Fig. 4).

At this point all cultures, acid-fast bacilli smears, and MTB
polymerase chain reaction (PCR) from tissue samples were
negative for MTB as the top differential diagnosis, but the patient
was started empirically on anti-tuberculosis treatment (ATT;
Isoniazid 300 mg, Rifampicin 600 mg, Ethambutol 1200 mg,
Pyrazinamide 1000 mg) with oral corticosteroids due to high
suspicion of TB infection. Tissue culture from the biopsy later on
revealed M. smegmatis group. It grew from Löwenstein–Jensen
medium as a rough pigmented colony in 6 days and identified
using conventional biochemical methods. The patient was dis-
charged on ATT as the patient was clinically improving, along with
warfarin and anti-heart failure medications. He continued on ATT
for a total of 9 months complicated by atrial flutter that was treated
using ablation. A cardiac magnetic resonance was done after three
years of treatment for follow-ups instead of CT because the patient
developed an allergic reaction to the contrast, it showed complete
resolution of the mass (Fig. 2, Panel C, D).

Discussion

Mycobacterium smegmatis group was first isolated from a
chancre in a syphilis patient in 1884 followed by a penile secretion
in 1885, hence the name “smegma” [4,5]. The first human
clinically-relevant cases were reported 100 years after [4]. A
recent review article in the Gulf region of the Middle East revealed
that 1.5% of all pulmonary infections by NTM were caused by M.
smegmatis group. Furthermore, such high RGM distribution follows



Fig. 4. [A; Low power light microscopy picture � 200] showing chronic
granulomatous inflammation. [B; high magnification light microscopy picture �
400] showing epithelioid granuloma containing giant cells.
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the trend observed in India and South Korea and in contrary to the
high global trend of SGM [2].

Community-acquired infection with M. smegmatis group can
present as pneumonia, cellulitis, localized abscesses and/or
osteomyelitis after trauma [3,4]. On the other hand, health-care-
associated infection includes wound and soft tissue infections with
possible osteomyelitis, catheter sepsis, post-cardiac surgery
complications including sternal wound infection, prosthetic valve
infection, infected prosthesis and cosmetic plastic surgery
complications [4–6]. Disseminated infection also has been
reported [7].

Non-tuberculous mycobacterium can present as any other
granulomatous disease (nodule or mass) with or without caseation
[8]. Mycobacterium abscessus has been reported in a recent study
presenting as a mass that mimicked lung cancer [8]. Another article
suggested that substantial diagnosed cases of pulmonary nodules as
MTB are in fact, misdiagnosed NTM [9]. Other reports of suspected
cases were treated initially as tuberculoma cases until further
workup revealed NTM [10]. Species of the NTM group are
considered saprophytes with a high rate of false-positive identifi-
cation due to colonization rather than active infection [8]. Isolation
of M. gordonae and M. terrae from respiratory samples may suggest
contamination unlike more virulent species such as MAC and MABC,
which may indicate a high probability of active infection [1].

Nowadays, phenotypic methods of identification are used only
to correlate with the molecular methods of identification; even
high-performance liquid chromatography lacks the accurate
separation of certain RGM species within the same group or
complex [3]. The most commonly used molecular method is 16 s
rRNA gene sequencing with 95.7%–99.7% variation between
species [3]. Other molecular methods include PCR restriction
fragment analysis, sequencing specific genes (hsp65, rpoB, dnaJ, 23-
kDa protein, secA1, recA and sod), 16 s–23 s rRNA internal
transcribed spacer, INNO-LiPA multiplex probe assay, MALDI-
TOF mass spectrometry and finally whole-genome sequencing [3].

Diagnosing a patient with lung NTM infection does not
necessarily require antimicrobials initiation [1]. Most physicians
rely on consensus and in vitro antimicrobial susceptibility as no
clear guidelines for the treatment of each RGM species is yet
published [6]. Species of the RGM group are generally resistant to
first-line ATT except for the M. smegmatis group, which are
sensitive to ethambutol [5,11,12]. One study recommend against
ATT in RGM infections due to poor outcome, but the cases with the
poor outcome were not from the M. smegmatis group [13]. The M.
smegmatis group are generally among the most susceptible species
of RGM along with M. fortuitum group and M. mucogenicum group
[3].

In vitro susceptibility patterns guide the antimicrobial regimens
choices and guidelines for the RGM antimicrobials testing and MIC
breakpoints have been published including recommended anti-
biotics [3]. The M. smegmatis group have full-to-intermediate
susceptibility to amikacin, cefoxitin, imipenem, ciprofloxacin,
sulfonamides and moxifloxacin [3]. Interestingly, all isolates of
the M. smegmatis group have early-to-late (inducible) resistance to
macrolides and clarithromycin specifically [3], which is the
cornerstone treatment for some RGM species [5]. This resistance
is due to erythromycin ribosomal resistance methylase (erm38)
gene that was discovered in M. smegmatis group [3]. A study on a
mutated M. smegmatis species showed sensitivity to isoniazid and
ethionamide compared to a wild type of the organism [14].
Surgical replacement and removal of an infected prosthesis with
NTM may be vital for a curative response as M. goodii, a species
from the M. smegmatis group can form a biofilm that may prolong
or complicate treatment [15].

The patient in this case was immunocompetent but living in an
endemic area with MTB (Saudi Arabia), which is an established risk for
NTM infections [2]. The patient’s presentation resembled reported
myocardial tuberculoma cases in the clinical, radiological and
histopathological pattern [16]. Mycobacterium smegmatis group
infection mimicking MTB involving the myocardium has not been
documented before in literature, hence, it is an expected
complication as almost all NTMs are known to mimic masses and
solitary granulomatous nodules [8]. In the presented case, we used
first-line ATT only and the patient had a full recovery, which can be
attributed to the ethambutol sensitivity and possibly another drug
of the ATT.
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