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Abstract

Purpose Mycobacterium abscessus, and rapidly growing mycobacteria in general, are rare but increasing causes of central
nervous system (CNS) infections. The aim of this study is to highlight the importance of considering these microorganism
in the differential diagnosis of CNS infections, obtaining a prompt diagnosis, and improving clinical outcomes.

Methods Case report and literature review.

Results We report a case of meningeal infection in a patient who underwent decompressive craniectomy after a craniofacial
trauma. The diagnosis was made analyzing a sample obtained during a second operation of cranioplasty. A regimen of ami-
kacin, clarithromycin, and imipenem/cilastatin was started. In the following days, the patient experienced a variety of side
effects. So, first clarithromycin was replaced with linezolid, then amikacin was stopped and cefoxitin added to the therapy and
at the end all the antibiotics were withdrawn. The patient was discharged in good conditions and a clinical interdisciplinary
follow-up was started. After 12 months, the patient is still doing well. After a literature analysis, 15 cases of M. abscessus
CNS infections were identified. Various modes of acquisition, underlying disease and therapeutic schemes were evident.
Conclusions Considering the results of the literature analysis and the increasing incidence of M. abscessus, all specialists
involved in the management of CNS infection should be aware of the importance of atypical microorganisms in differential
diagnosis.
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Introduction infection in patients with cystic fibrosis and chronic lung

diseases, and disseminated disease in immunocompromised

Mycobacterium abscessus is a rapidly growing mycobacteria
(RGM) ubiquitous in soil and water. After recent changes
in taxonomy, three subspecies are now identified based on
whole-genome sequencing: M. abscessus subsp. absces-
sus, M. abscessus subsp. bolletii, and M. abscessus subsp.
Massiliense [1].

RGM have been described as a causative agent of skin
and soft-tissue infections after trauma or surgery, pulmonary
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hosts especially in AIDS patients [2]. Both, idiopathic and
post-surgical CNS infections, are rare; however, in the past
two decades, RGM have been increasingly reported as a
cause of chronic meningitis, development of brain abscesses,
and neurosurgical device infection. Most likely, this can be
attributed to the rise in prosthetic device surgeries and an
increasing number of patient who are immunosuppressed.
RGM infections are difficult to diagnose due to clinical and
microbiological factors. Clinically, the low prevalence of
RGM infections puts them rarely in the differential diagnosis
of CNS infections, and subsequently, samples collected are
not often sent to the laboratory for mycobacterial research.
Microbiologically, only highly qualified laboratories are able
to isolate and identify RGM using culture and molecular
techniques.

We describe a case of intracranial infection due to M.
abscessus following a bifrontal decompressive craniectomy
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after trauma that was diagnosed incidentally during a second
operation to repair the skull base.

Case report

A 46-year-old man was evaluated in the emergency room fol-
lowing an alleged assault, which took place in a public park.
He had no comorbidities, neither structural lung diseases
nor diabetes or other causes of immuno-suppression. His
initial evaluation revealed a non-focal exam with a Glasgow
Coma Scale (GCS) of 14 and obvious signs of facial trauma.
Upfront imaging was not performed; however, after a few
hours, the patient decompensated neurologically, requiring
intubation. Brain-computed tomography (CT) at this time
demonstrated multiple, displaced cranial and skull base frac-
tures, frontal contusions, and an acute subdural hemorrhage
(ASDH) with 5-6 mm of midline shift with early uncal her-
niation (Fig. 1a). Because of the ASDH, the brain swell-
ing, and the mass effect of the frontal contusions, bifrontal

Fig. 1 Radiological aspects of
the present case. a Preopera-
tive CT scan showing displaced
cranial and skull base fractures,
frontal contusions, and an acute
subdural hemorrhage (ASDH)
with midline shift. b Postopera-
tive CT scan showing bifrontal
decompression. ¢ 30 days
postoperative CT scan showing
pneumocephalus. d Post-cranio-
plasty CT scan showing closure
of the skull base defect, without
pneumocephalus
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decompressive craniectomy was performed emergently with
intracerebral hematoma evacuation and duraplasty. It was
not possible to obtain an appropriate intact bone operculum
due to extreme fragmentation of the bone.

The patient experienced an uncomplicated recovery with
the only focal neurology deficit anosmia. Imaging 5 days
after the operation (Fig. 1b) demonstrated appropriate
decompression and improved midline shift; however, there
was new frontal lobe herniation through the cribriform
defect. As the patient was asymptomatic and without radio-
graphic or clinical signs of cerebrospinal fluid (CSF) leak,
we decided to let him recover in a rehabilitation institute
with the plan of close follow-up and repair of the defect at
the time of the cranioplasty.

Follow-up brain CT at 30 days revealed continued her-
niation through the cribriform defect with pneumocepha-
lus (Fig. 1c). Subsequently, the patient was readmitted
to the hospital for skull base repair and cranioplasty. He
remained afebrile without signs of infection, CSF leak,
or meningitis. During the operation, a dural defect with
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underlying yellowish, necrotic-like material was identified
and evacuated from the floor of the anterior cranial fossa.
In addition, specimen was sent to microbiology for gram
stain and culture. The skull base was reconstructed with a
split frontal bone flap and the durotomy repaired with 5-0
prolene stitches and fibrin glue sealing. Finally, a poly-
ether—ether—ketone (PEEK) patient specific implant (PSI)
was placed over the calvarium. A spinal drain was placed
prior to conclusion of the operation to maximize healing
results. The postoperative course was uneventful and the spi-
nal drain was removed on postoperative day 5. Postoperative
CT and MRI imaging (Fig. 1d) showed closure of the skull
base defect and was without pneumocephalus.

The intraoperative swab cultured for common bacteria
and fungi resulted negative. Nevertheless, due to the mac-
roscopic necrotic aspect of the sample, the microbiologist
decided to extend the analysis to mycobacteria and the
molecular analysis by molecular amplification and sequenc-
ing of the hsp65 gene [3, 4] resulted positive for M. absces-
sus (Fig. 2). Culture analysis was negative for mycobacteria.
A CSF examination did not detect any sign of infection, so
no further microbiological investigations were performed.

The patient was then transferred to our infectious dis-
eases unit, where three deep sputum samples for detection of
mycobacteria were collected. Acid-Fast Bacilli (AFB) smear
and culture were negative, while molecular analysis by real
time PCR [5] resulted positive for atypical mycobacteria;
however, due to the very low amount of bacterial DNA, it
was not possible to amplify and sequence the hsp65 gene.
These results suggested a probable previous colonization
of patient’s airways by nontuberculous mycobacteria. HIV

Fig.2 PCR assay of the present bp —
case. Detection of the hsp65
gene by PCR from human
clinical specimen. Amplifica-
tion using specific primers, gen-
erating a 441-bp product (lane
2); lane 1 corresponding to
molecular size marker and lane
3 to negative control of PCR

DNA Loading
Marker

antibody testing was negative and a chest CT scan showed
no abnormalities of lung parenchyma.

Although the patient was asymptomatic, given the sum-
mation of microbiology results and known relationship
between skull base fractures and risk of infection, antimyco-
bacterial therapy was initiated. According to what expressed
in an official ATS/IDSA statement on diagnosis, treatment
and prevention of nontuberculous mycobacterial diseases [6]
therapy was started with a regimen of amikacin 10 mg/kg
single dose daily, clarithromycin 500 mg two times daily and
imipenem/cilastatin 500 mg four times daily. On day 5 of
treatment, the patient developed a QTc interval prolongation,
hence linezolid 600 mg two times per day replaced clarithro-
mycin. In the following days, the patient complained of slow
but progressive hearing loss and sense of ear padding. An
audiometric test was performed, identifying bilateral, asym-
metric neurosensory hearing impairment. On day 17 of treat-
ment, amikacin was stopped and cefoxitin 3 g four times
daily added to the ongoing therapy. After 6 weeks of therapy,
the patient developed a generalized maculopapular rash and
progressive thrombocytopenia. At this time, all antibiotics
ceased and then patient clinically improved.

Balancing the amount of drugs adverse effects experi-
enced by the patient, the shortage of oral antibiotic options
available with related needing of prolonged hospitalization
for intravenous therapy administration and the complete
absence of clinical signs and symptoms, after multidiscipli-
nary discussion, it was decided to refrain from continuing
antimycobacterial treatment. The patient was subsequently
discharged. He is now on month 12 after therapy interrup-
tion, in good clinical condition. He continues to follow with
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neurosurgeons, otolaryngologists and infectious disease
physicians.

Discussion

CNS infections caused by RGM, while rare, pose a clini-
cal challenge in the differential diagnosis of meningitis and
shunt-related infections. As described in literature, the most
commonly isolated species is M. fortuitum [7-11], followed
by M. mucogenicum and M. abscessus [2, 10].

Focusing on CNS infections by M. abscessus, only 15
cases have been reported (Table 1): 14 adult cases and 1
pediatric case in a 16-month-old female with type 1 neu-
rofibromatosis [12]. The first case involving a 59-year-old
female with chronic M. abscessus complex meningitis sec-
ondary to a neck stab wound was described in 2001 [13].
In the same year, Liebeskind et al. reported a case of a
35-year-old man with M. abscessus complex meningitis and
endocarditis [14]. Both patients expired, despite combina-
tion antimycobacterial therapy for 3 and 2 months, respec-
tively. The third case involved a 28-year-old female who
developed meningoencephalitis by M. abscessus related to
dissemination from a post-orbital surgery infection with
prosthesis implantation; she was successfully treated by
prosthesis removal and long-term, suppressive, combined
antibiotic therapy [8]. Eight other cases were described in
a series from Taiwan in 2012: three had otolaryngological
diseases, four had received neurosurgery and one had dis-
seminated disease. Three patients expired and among the
five who survived, all received a clarithromycin-based com-
bination therapy with a median duration of 12 months [15].
More recently, M. abscessus was reported as the causative
agent of ventriculoperitoneal shunt (VPS) infections in three
patients. Two patients expired despite externalization of the
shunt and combined antimycobacterial therapy [16, 17].
The third case [18] involved a 30-year-old man with a VPS
implanted in childhood because of hydrocephalus; after two
failed attempts to treat the infection by shunt externalization
and prolonged, combined antimycobacterial treatment, frag-
ments of the original VPS were detected in the brain, neck
and chest wall tissues. In this case, only fragment removal,
combined with a new course of antimycobacterial therapy
led to cure with no relapse, possibly due to an ability of M.
abscessus to produce biofilm.

Interestingly, all reported cases had a subacute presen-
tation, with slow onset over several weeks and with non-
specific signs consisting of nausea, headache and gradual
global deterioration. Fever was present in less than half
of the patients. According to literature, four main ways of
acquisition of CNS infections by M. abscessus may be iden-
tified: post-traumatic (e.g. stab wound) [10], spreading from
a contiguous source of infection (e.g. chronic otitis media)

@ Springer

[13, 15], following neurosurgical procedures (including ven-
triculoperitoneal shunt implantation) [15, 18] or as part of a
disseminated infection [14, 15].

There is a lack of sufficient evidence regarding the opti-
mal management of M. abscessus CNS infections. Use of
corticosteroids is controversial and was reserved to cases
with meningeal inflammation and increased intracranial
pressure [10, 12]. With regard to choice of antimycobacte-
rial drugs, the mainstay is a clarithromycin-based combina-
tion therapy, due to the high rates of reported sensitivity to
this agent [2]. Parenteral combination therapy with amikacin
plus carbapenem was generally used during hospitalization
and was later shifted to oral antibiotics (mostly clarithro-
mycin plus moxifloxacin) to complete the treatment course.
Even duration of treatment is controversial and varied among
the cases reported, ranging from 2 months [15] to 3 years
[18], with a median of 12 months. Removal of any prosthetic
devices including ventriculoperitoneal shunts is considered
of crucial importance, due to recurrence of the infection in
previous cases of incomplete foreign body removal [10, 18].

Although M. abscessus is a rare pathogen of the CNS,
death occurred in about half of patients despite prolonged
and combined antimycobacterial treatment. Among reasons
for the high rate of adverse outcome, delay in diagnosis may
play a crucial role. The prolonged interval between symp-
toms onset and diagnosis may be due to the fact that cultures
for acid-fast bacilli are not routinely requested and clinical
suspicion often arises only after failure to respond to stand-
ard antibiotic treatment.

Different from other reported cases, meningeal infection
in our patient run asymptomatically and was diagnosed inci-
dentally during a second operation, which may represent in
our opinion a timeframe of subclinical infection. Despite
rapid diagnosis and prompt initiation of treatment, serious
adverse events experienced by the patient (QTc prolongation
and ototoxicity) forced us at first to switch to a suboptimal
non-clarithromycin-based regimen and then to interrupt
prematurely the ongoing therapy, leading to an insufficient
total duration of about 6 weeks and to a subsequent high
risk of relapse. Moreover, the presence of a PEEK pros-
thesis represents a potential focus of persistent low-grade
infection and, therefore, an adjunctive risk factor for relapse.
Balancing good clinical conditions with serious subjective
antibiotic intolerance and high risk related to a third opera-
tion to remove the implant, we decided to act conservatively,
to withhold antibiotic therapy and to strictly follow-up the
patient with a combined approach by neurosurgeons, infec-
tious disease physicians and otolaryngologists.

In conclusion, it is an imperative to be aware of the
importance of atypical microorganisms in the differential
diagnosis of CNS infections. M. abscessus complex, and
RGM in general, should be taken into consideration when
evaluating patients with CNS infections secondary to
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Table 1 (continued)
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Mode of acquisition Immuno-suppres-

Underlying disease

Year

Sex

Age (years)

Springer

Yes (VPS) 1 month Died

Meropenem, amika-

No

Post-neurosurgery

Female 2016 None

67

Levy et al. [14]

cin, azithromycin

3 months Died

Yes (VPS)

Amikacin, clarithro-

No

Post-traumatic (bite

Tubercular meningi-

2016

Male

59

Baidya et al. [17]

mycin, merope-

nem

wounds)

tis with hydro-

cephalus

Survived

6 weeks

Yes (PEEK cranio-

Amikacin, clarithro-

No

Post-traumatic

None

2017

Male

46

Present case

plasty)

mycin, imipenem,

linezolid, cefoxitin

ESRD end stage renal disease, DM diabetes mellitus, GBM glioblastoma multiforme, EVD external ventricular drainage, VPS ventriculoperitoneal shunt, PEEK polyetheretherketone

neurosurgery, trauma, otolaryngological infection, intrac-
ranial catheter placement or M. abscessus complex disease
in other organs. Early clinical suspicion may lead to early
microbiological detection and start of treatment, which may
have an impact on both management and clinical outcome.
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