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YOUR DIAGNOSIS, PLEASE

Persistent Leg Drainage in a Pediatric Trauma Patient

Ashley Howard, DO,* Michelle R. Rychalsky, PharmD, 1 and Thomas S. Murray, MD, PhD*

CASE

A 7-year-old male with a past medi-
cal history of asthma sustained multiple
injuries in a motor vehicle accident includ-
ing a left hip dislocation, left femur fracture,
left radial fracture, a comminuted fracture
of the lateral wall of the right orbit, a right
retrobulbar hemorrhage and a non-dis-
placed fracture of the posterior wall of the
right maxillary sinus. He underwent closed
reduction of the left hip dislocation, external
fixation of the left femur fracture and closed
reduction and casting of the left radial frac-
ture with removal of the external fixator and
submuscular plating of the left femur 7 days
later. He was initially lost to follow-up until
a visiting nurse, caring for his mother, noted
that his left femur wound was draining. At
his orthopedic visit 4 months after his acci-
dent, his physical examination was signifi-
cant for a purulent collection at one of his
incisions on the left lateral thigh (Fig. 1A).
The rest of his physical examination was
normal, and he was admitted to the hospital
for further workup. The purulent collection
was aspirated and was ultimately culture
negative. A radiograph of the left femur
showed exuberant callus at the fracture

Accepted for publication October 25, 2020

From the *Section Pediatric Infectious Diseases and
Global Health, Department of Pediatrics, Yale
School of Medicine, New Haven, Connecticut;
fDepartment of Pharmacy Services, Yale-New
Haven Hospital, New Haven, Connecticut.

The authors have no funding or conflicts of interest
to disclose.

Address for correspondence: Ashley Howard, DO,
Section Pediatric Infectious Diseases and Global
Health, Department of Pediatrics, Yale School
of Medicine, YCHRC 464 Congress Ave Room
Number 210B, Second Floor, New Haven, CT
06519. E-mail: ashley.howard@yale.edu

Copyright © 2020 Wolters Kluwer Health, Inc. All
rights reserved.

ISSN: 0891-3668/21/4006-0597

DOI: 10.1097/INF.0000000000003004

sites. His vital signs included a temperature
of 36.9 °C, pulse of 118 beats/min, blood
pressure of 105/47mm Hg, respiratory rate
of 20 breaths/min and oxygen saturation of
100% in ambient air. His laboratory studies
on admission were: white blood cell count
of 14.9 x 1000/uL (reference range 4.0-15.0
x 1000/uL) with 69.9% neutrophils (refer-
ence range 26.0%-77.0%), 17.3% lym-
phocytes (reference range 12.0%—60.0%),
8.9% monocytes (reference range 3.0%—
14.0%), 3% eosinophils (reference range
0.0%-10.0%), 0.2% basophils (reference
range 0.0%—4.0%) and 0.7% immature
granulocytes (reference range 0.0%-3.0%),
high sensitivity C-reactive protein (CRP) of
39mg/L (reference range <1.0mg/L) and
an erythrocyte sedimentation rate (ESR) of
78 mm/h (reference range 0-20mm/h). He
was taken to the operating room (OR) the
following day where 2 areas of pus within
the most distal incision and a sinus tract
tracking behind the femur and onto the pre-
viously placed metal plate were identified.
The area was washed out, the hardware
was removed, and he was started empiri-
cally on oxacillin. Aerobic and Anaerobic
bacterial cultures were negative except for
2 different isolates of coagulase-negative
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staphylococcus that were not recovered from
plates but grew only from the thioglycolate
broth after 4 days suggesting low levels of
bacteria. He was switched from oxacillin to
vancomycin 15mg/kg/dose every 8 hours,
resulting in an initial trough level of 6.8
pg/mL. When his spica cast was removed
5 days postoperatively, a new superficial
purulent collection in the middle left lat-
eral femur was noted that required another
washout. He was continued on vancomycin,
which had been adjusted to 15 mg/kg/dose
every 6 hours, to maintain troughs between
15 and 20 pg/mL, with a maximum trough
level of 19.6 ng/mL. Twenty-two days later,
the sutures were removed, and again puru-
lent drainage was found at the lower and mid
incision sites of the left lateral thigh. Mag-
netic resonance imaging (MRI) showed sev-
eral thin tracts extending from the femur to
the skin in addition to diffuse areas of bone
marrow, adjacent soft tissue, and muscular
edema as well as chronic periosteal reaction
(Fig. 1B). Interestingly, his inflammatory
markers had all decreased (CRP 5.3 mg/L,
ESR 25mm/h, and WBC 8.4 x 1000/uL).
Cultures taken during the third incision and
drainage in the OR revealed the diagnosis.
For Denouement see P 598.
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Continued from P 597.

One hundred fifty-two days follow-
ing the initial traumatic MVA, the patient
was taken for a third incision and drainage
where pus was found at the original inci-
sion sites and under the iliotibial band and
portions of the vastus lateralis that required
debridement. Several bone biopsies and
cultures of purulent fluid from the bone
were collected for staining and culture.
Stains were negative for bacterial, fungal,
and acid-fast bacilli organisms. One of 3
cultures of the pus grew 3 colony-forming
units of Clostridioides difficile after anaero-
bic incubation for 3 days. This was identi-
fied by matrix-assisted laser desorption/
ionization-time of flight mass spectrometry
using the Vitek mass spectrometry (bioMé-
rieux) in vitro diagnostic database. Bacte-
rial, fungal and acid-fast bacilli cultures of
the bone remained sterile, and a molecular
test for non-tuberculosis mycobacteria was
negative. Bone biopsies from the distal and
mid-left femur showed chronic osteomy-
elitis. Repeat MRI 7 days later, revealed
an increased non-enhancing region within
the distal femoral marrow concerning for
necrotic versus purulent material, which
communicated with a fluid-enhancing tract
toward the skin and a sequestered cortical
bone fragment in the mid to distal femur.
Despite continued treatment with IV vanco-
mycin, his inflammatory markers increased:
WBC 10.9 x 1000/uL, CRP 42.8mg/L and
ESR 59 mm/h. Back in the OR, a sinus tract
in the distal aspect of the superior inci-
sion was debrided, and pus was noted to be
tracking down to a subperiosteal abscess.
Empiric metronidazole was started due to
the previous positive culture for C. diffi-
cile, and vancomycin was continued. Three
of 4 tissue cultures grew C. difficile, after
anaerobic incubation. Vancomycin was dis-
continued following lack of improvement
after 6 weeks of therapy. A follow-up MRI
of the left femur 21 days following the last
OR intervention re-demonstrated chronic
osteomyelitis with persistent draining fistu-
lous tracts but without progression or new
findings. His inflammatory markers were:
WBC 6.2 x 1000/uL, CRP 0.3mg/L and
ESR 8 mm/h. He completed 3 weeks of IV
metronidazole therapy and was transitioned
to oral therapy 188 days following the initial
injury. He remains on oral metronidazole for
chronic osteomyelitis. At his last follow-up
visit, his physical examination was signifi-
cant for no further purulent drainage from
the lateral thigh incisions. He continued to
have a mildly elevated ESR of 25 mm/h, but
a normal CRP of 0.3mg/L. He is planned
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FIGURE 1. Clostridium difficile osteomyelitis. A: Four months after being the victim
of a motor vehicle accident, the patient’s clinical examination was significant for 3
incisions along the left lateral thigh with a purulent collection noted at the lower
incision. B: MRI 5 months following initial motor vehicle accident was significant
for several thin tracts extending from the femur to the skin in addition to diffuse
areas of bone marrow, adjacent soft tissue, and muscular edema as well as chronic

full color

periosteal reaction.
online

to undergo sequestrum removal with leg-
lengthening.

Extra-intestinal C. difficile infec-
tion is an uncommon manifestation of a
common hospital-acquired organism.!~
There are 5 case series describing extra-
intestinal C. difficile infection since 1962,
and 1 report following a fecal microbiota
transplant.>® Two of these case series con-
ducted by Mattila et al® and Gupta et al*
over 10-year periods identified that extra-
intestinal C. difficile infection represented
0.17% and 0.61%, respectively, of all
C. difficile infections. These case series
included patients with bacteremia, abdom-
inopelvic infections most commonly fol-
lowing a disruption to the colonic wall,
postoperative infections, wound infections,
osteomyelitis, prosthetic joint infections,
splenic abscesses, a brain abscess, pulmo-
nary infection, and isolation of the organ-
ism from pericardial fluid.>”?

Thirteen previous cases of C. dif-
ficile bone and joint infections have been
reported, including 6 children.>*” Bone
and joint infections were associated with
hardware, trauma, or underlying conditions
of malignancy or hemoglobinopathy. Six
of the 10 case reports included orthopedic
hardware.? It is possible that these may have
occurred through bacteremia with bacterial
seeding; however, it is also possible that sur-
gical incisions were contaminated by stool.
Most commonly, C. difficile was isolated
from polymicrobial cultures; however, some
patients did have pure culture growth of
C. difficile.*>” Our patient’s initial aerobic
and anaerobic cultures were negative with
growth of coagulase-negative staphylococ-
cus from the thioglycolate broth, suggesting
a low number of bacteria; however, 2 further
separate sets of aerobic and anaerobic surgi-
cal cultures yielded only positive anaerobic
cultures for C. difficile. C. difficile has been
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reported in trauma patients who were pre-
viously healthy, and developed deep wound
infections, fasciitis, and gas gangrene, sup-
porting that C. difficile can be an aggressive
pathogen in wound infections.?

Review of extraintestinal C. difficile
cases show that a common feature is hospi-
talization and receipt of antibiotics, known
risk factors for C. difficile colonization.’>
Most patients did not have clinical symp-
toms of diarrhea, but all had comorbidities
such as previous surgeries, as this patient
did.>>7 Almost all patients received a regi-
men that included metronidazole in com-
bination with vancomycin or another anti-
biotic.>** Of note, our patient was initially
started on vancomycin but required multiple
surgical debridements and initiation of IV
metronidazole before clinical improvement
was observed.

C. difficile strains harboring the
toxin B gene and ribotype 027 are consid-
ered hypervirulent and have been associ-
ated with vancomycin resistance.'®!! Given
the lack of clinical improvement despite
vancomycin trough levels between 15 and
20 pg/mL for 4 weeks, polymerase-chain-
reaction ribotyping and toxinotyping were
performed on this isolate. The toxin B gene
was not detected. The minimum inhibitory
concentration was 0.25 ug/mL for metroni-
dazole but not performed for vancomycin.
Although it is unclear why this patient did
not respond to vancomycin, one possibil-
ity is that vancomycin poorly concentrates
in bone, with mean bone-to-serum con-
centration ratios ranging between 0.05 and
0.67."2 Lower concentrations are achieved in
the setting of subtherapeutic trough levels,
presence of avascular tissue at or around

the site of osteomyelitis, and ischemia,
which was likely sustained in the setting
of initial trauma in this case. Most studies
that evaluated vancomycin bone-to-serum
concentration ratios assessed sternal bone,
rather than long bones in which vancomy-
cin is likely to achieve lower concentrations.
Vancomycin achieves cancellous and corti-
cal bone concentrations of 3.8 and 4.5 pg/
mL, respectively, lower than comparative
metronidazole concentrations of 5.6 and 5.7
pg/mL." Studies comparing efficacy of van-
comycin and metronidazole for treatment of
C. difficile osteomyelitis have not been per-
formed. Additionally, mechanisms of resist-
ance to these antimicrobials, specifically in
the setting of biofilm production and tissue
ischemia, are neither fully understood nor
comprehensively described in the literature.
The ability to achieve higher metronidazole
concentrations in long bone may explain
why the addition of metronidazole has
been required for resolution of infection in
reported cases of C. difficile osteomyelitis.
As C. difficile is not commonly recovered
from extra-intestinal infections, its role as
a pathogen when identified in cultures from
these sites requires careful consideration.
In the appropriate clinical setting empiric
treatment with metronidazole should be
considered, especially if it is recovered from
a chronic infection that has failed traditional
empiric therapy.
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