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Mycobacterium abscessus subsp. massiliense infection
secondary to traumatic anterior cruciate ligament
reconstruction surgery
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Abstract

Non-tuberculous Mycobacterium (NTM) infections following knee surgery are rarely
reported in the literature. One month after arthroscopic lysis of adhesions from
anterior cruciate ligament (ACL) reconstruction, a 67-year-old male patient presented
with symptoms suggesting septic arthritis. Empiric antibiotics were initiated.
Intraoperative cultures were positive for Mycobacterium abscessus. Organism-
specific antimicrobial therapy with azithromycin, amikacin, and imipenem
were started. Four months later the patient was switched to oral outpatient treatment
with azithromycin, clofazimine and bedaquiline. Mycobacterium infections following
ACL reconstruction are exceedingly rare in the United States. Successful
management of Mycobacterium abscessus infection is exceptionally challenging for
both orthopedists and infection disease specialists.
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Introduction infections are rare, with postoperative

infection rates ranging from 0.14-2.6%

Postoperative anterior cruciate . . .
[1]. The causative microorganisms are

ligament (ACL)  reconstruction typically part of the normal skin flora,
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Coagulase-negative Staphylococci and
Staphylococcus
nearly 90% of the cases [2]. Graft choice

may be associated to the risk of infection

aureus  comprising

with a reported increased risk for
hamstring tendon (HT) compared to
(BPTB)
[3] and for allografts

bone-patellar  tendon-bone
autograft
compared to autografts [4].

My cobacterium infections
following ACL reconstruction are rare,
with rates of Mycobacterium
tuberculosis infection following ACL
reconstruction estimated to be 0.68% in
immunocompetent individuals [5]. Non-
tuberculous Mycobacterium (NTM)
infections following knee surgery are
also rarely reported in the literature [6,
7]. Herein, we present a case of
Mycobacterium abscesses following

ACL reconstruction surgery.

Case report

A 67-year male with no previous
medical history, no relevant surgical
history and no co-morbidities sustained
a traumatic right knee injury after
skiing, with preoperative examination
performed 10 days after the injury
revealing anterior knee instability with
knee range of motion of 5-120°.
Magnetic resonance imaging (MRI)
confirmed the presence of a complete
ACL tear and associated medial

meniscus horizontal tear within the
mid-body.

The patient underwent ACL
reconstruction with an all-soft tissue
quadriceps tendon (QT) autograft and
partial medial meniscectomy one month
after initial injury. Suspensory fixation
was used for the femoral side and a
poly-ether-ether-ketone interference
screw was used for the tibial side.
Standard ACL rehabilitation protocol
was ordered.

Postoperatively, despite physical
therapy (PT) and use of continuous
passive motion (CPM) device, the
patient’s range of motion (ROM) did not
improve eight weeks following surgery.
Furthermore, the patient had a knee
extension deficit of 10° while knee
flexion was limited to 80°. Of note, there
were no signs of infection at this time.
Two months after surgical intervention,
the patient underwent arthroscopic lysis
of adhesion (LOA) and manipulation
under anesthesia (MUA).

Intraoperatively, there were no
signs of infection nor extensive intra-
articular adhesions, and passive ROM
was  (0-125°
procedures with PT and use of a CPM

Despite  the above
machine, the patient’'s ROM restriction

persisted. During the second

postoperative  week, the patient
developed fever, and right knee
swelling, warmth and erythema. An
arthrocentesis was performed for fluid
analysis; however, a dry tap was

obtained. The patient was started on
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empiric ciprofloxacin and vancomycin
for 14 days.

Lack of clinical improvement and
persistent low-grade fever prompted a
new MRI evaluation that showed
findings suggestive of septic arthritis
(Figure 1).

The patient was then admitted to
the hospital, where vital signs showed a
fever of 38.06° C. There was no

leukocytosis, however
protein  (CRP) and

C-reactive
erythrocyte

sedimentation rate were elevated at 3.6
mg/L and 105 mm/h respectively. 2
months after arthroscopic lysis of
adhesions, the patient underwent
surgical irrigation, arthroscopic
debridement of the graft, synovectomy,
open debridement of peri-articular soft
tissues, and open tibial tunnel
debridement with removal of deep
implants (Figure 2). Intraoperatively,
15mL of purulent joint fluid was
obtained and sent for cultures (Figure
2).

Figure 1. (A) Sagittal computed tomography, (B) and (C) Sagittal Proton Density MRI,
and (D) Sagittal T1 Fat Suppressed MRI with IV contrast demonstrate post ACL
reconstruction changes, with complex joint effusion and synovitis (yellow arrows),
periarticular complex heterogeneous fluid collection along the posterolateral aspect of
the distal femur (red arrows), as well as osteolysis of the femoral and tibial ACL
surgical tunnels with surrounding bone marrow edema pattern and marrow
enhancement (green arrows). Findings are consistent with septic arthritis, periarticular

abscess and osteomyelitis.

Intraoperative  cultures  were
positive for Mycobacterium abscessus
subsp. Massiliense, as we routinely test
for NTM species in knee sepsis cases.
The isolate was sensitive to amikacin
and clarithromycin, tentatively sensitive
to azithromycin and tigecycline and

clofazimine, and intermediate to

cefoxitin and imipenem. Organism-
specific antimicrobial therapy with
azithromycin  (500mg PO  daily),
Amikacin (10mg/kg IV daily) and
imipenem (500mg every 8h.) was
started. Clinical improvement with
resolution of fever, warmth, and
erythema soon followed.
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One month after surgery, MRI adjacent periosteal reaction, especially
demonstrated a partially retained tibial posterior to the distal femur and in the
interference screw, decreased effusion, suprapatellar ~ recess  (Figure  3).

synovial thickening, enhancement, and

Figure 2. A/B. Arthroscopic image demonstrating extensive hyperemia (confluent
redness image A) and synovitis around the ACL graft (red arrow). These findings
warranted debridement of the graft (orange arrow demonstrates mechanical removal
and green arrow demonstrates residual tissue during debridement), synovectomy, open
debridement of surrounding peri-articular soft tissues and the tibial tunnel with
removal of deep implants.

Figure 3: Sagittal proton density fat suppressed MRI demonstrating surgical
debridement of the ACL graft (orange arrow), with retention of the tibial interference
screw (green arrow). Compared to prior MRI (figure 1) the effusion, synovial
thickening, and periosteal reaction are reduced in both the suprapatellar pouch (blue
arrow) and along the posterior femur (red arrow). For orientation: A. symbolizes the
femur, C. patella and B. Tibia.
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The bone marrow edema and
corresponding confluent low T1 signal
within the anterior tibia and adjacent to
the tibial tunnel appeared to be worse
than the MRI done one month prior and
was concerning for ongoing
osteomyelitis. On month after surgical
irrigation, the patient underwent
removal of the partially retained tibial
screw, irrigation, and tunnel
reaming/debridement (Figure 4).
Specimens sent for Mycobacterium PCR
and acid-fast bacilli cultures were
negative.

In addition, he was continued on
(500mg  daily), the

amikacin was switched to tigecycline (50

azithromycin

mg IV every 12h) after he developed
ototoxicity from the amikacin and the
imipenem was narrowed to cefoxitin (3g

IV every 8hrs.). Three months after
removal of tibial screw and tunnel
reaming the cefoxitin was discontinued
after he developed a generalized rash
associated with eosinophilia (18.7%) and
he was kept on azithromycin and
tigecycline.

As of recent, the patient
displayed range of motion of 5-110
degrees at their follow up visit two
months after cefoxitin was discontinued
he was switched to a complete oral
antibiotic that included azithromycin,
clofazimine and bed aquiline. This
regimen was continued for 7 months
after which the patient returned to our
clinic having ceased all anti-biotic
treatment and continued to progress
through our standard rehabilitation

protocol.

Figure 4: Sagittal proton density fat suppressed MRI demonstrates interval removal of

the previously seen tibial tunnel interference screw (orange arrow) since the prior study

(tigure 3). There remains the ACL Swivelock anchor (red circle), which may serve as a
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nitus for infection. Peri-articular soft tissue edema is still present but improving

compared to previous imaging (red arrow and blue arrow).

Discussion and Conclusion

Mycobacterium infection following
ACL reconstruction is rare. Nag et al. [5]
reported a series of eight M. Tuberculosis
infections following autograft ACL
reconstruction. Seven patients had
reconstruction with the HT graft, while
one patient had infection with the BPTB
graft [5].

NTM infection following ACL
reconstruction is also extremely rare [6,
7]. NTM are common environmental
organisms that can survive harsh
conditions (soil and aquatic
environments), including low pH and
extreme temperatures, and can form
biofilms. NTM species are reportedly
more likely to occur in
immunosuppressed patients and at the
site. of a prior musculoskeletal
procedure [8].

M. abscessus is one of the most
common cause of NTM infection and in
the United States and its prevalence is
increasing [9]. Recent findings support
its taxonomic status as a single species
comprising three subspecies designated
abscessus, bolletii and massiliense [10]. M.
abscessus, which when cultured is
phenotypically similar to other NTM
species, has proven to be difficult to

identify in the laboratory (traditional

culture methods for M. Tuberculosis are
routinely used, which are too harsh
nullify the yield of NTM) and eradicate
due to limited antimicrobial
susceptibility, lack of bactericidal
options, its ability to form biofilms and
the variable presence of the erm (41)
gene, which yields inducible resistance
to macrolides [11].

M. abscessus possesses a unique
species-specific repertoire of genes that
confers extreme antibiotic resistance,
resulting in cure rates below 50% even
with powerful long duration
combination antibiotic treatments such
as amikacin and clarithromycin [12].

Furthermore, there are no
established treatment guidelines for
mycobacterial joint infections. For NTM
osteomyelitis, the antibiotic treatment
should be continued for a minimum of
six months and is sometimes given for
one year or longer [9]. There are few
reports of M. abscessus infection
following orthopaedic surgery [13] and
with some cases of successful treatment
following M. abscessus infection in total
hip and knee arthroplasty [7, 14].

Additionally, there has only been
one previous reported case of reported
of M. abscessus infection after ACL
reconstruction [15]. Given the lack of

improvement in both that case and our
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case, the graft and implants were
eventually removed in an effort to cure
the infection. Initially, we tried empiric
antibiotic therapy after clinical suspicion
of septic arthritis to avoid removal of
the unincorporated ACL graft. This case
re-demonstrates that septic arthritis is a
clinical diagnosis and that surgical
irrigation and debridement is warranted
upon clinical suspicion. In addition,
given the powerful antibiotic resistance
of M. abscessus, the focus of treatment
should be on removal of all implants for
early source control. Though no
consensus exists on how to manage
these patients, we recommend a
prolonged course of antibiotics and
removal of hardware, with a revision
planned after the course of antibiotics
has concluded and no clinical signs of
infection are present. When the revision
is performed, the surgeon should first
look for hyperemia and synovitis before
continuing with the surgery, and intra-
operative cultures and biopsies should
be obtained to confirm resolution of
infection.

M. abscessus is not susceptible to
antibiotics such as ciprofloxacin and
vancomycin that are routinely given
empirically for bone and joint infections.
A non-diagnostic arthrocentesis was the
rationale for starting these antibiotics.
Two weeks later the patient was
readmitted for worsening symptoms

and intraoperative cultures drawn were

diagnostic, showing positive for M.
abscessus infection, and allowing the
initiation of proper antibiotic treatment
against M. abscessus. This highlights the
importance of bacteria identification (by
routinely ordering both tuberculoid and
non-tuberculoid mycobacterial cultures)
prior to starting antibiotics in order to
improve patient outcomes.

In conclusion, albeit rare, atypical
infections,

Mycobacterium including

Mycobacterium  abscessus ~ infection,
should be considered in the differential
diagnosis when managing infections
secondary to anterior cruciate ligament
reconstruction surgery. In contrast to
most cases, where graft removal is only
recommended if infection is persistent
after initial debridement and antibiotic
therapy, in cases of M. abscessus, we
strongly recommend early removal of
all implants once the organism is
identified. Therefore, via early detection,
organism-specific antimicrobial therapy,
and early removal of all implants, we
can maximize positive outcomes for M.
infections

abscessus secondary to

arthroscopic ACL reconstruction.
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