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1. Strengthen Our Il dentity as Physia

With our independent meeting, we wil
speciddIrtoyn i nterventional pain and re
neurorehabilitation, muscul oskel et al
l npatient car e.

Qur goal I's to make FSPMR the home f

2 . Expand Educational Opportunities

I n 2026, we aim to:

M Launch additional vtbratswreadl weea tnuarress
Tl ncrease collaboration with Florida
M Devel opohawdskshops tailored excl us

T Promote | eadership pat hwaagrsedrorp hryes

3. Grow Membership & Engagement

We will continue to welcome physiatr
il npatient, outpatient, academic, pai
Our objective Iis not only to grow me
stronger, more connected community.
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4. Strengthen Advocacy & PAC Support
FSPMR will deepen its involvdmeretl in
advocacy initiatiywv

Buil ding a stronger PAC presence i s

Il mproving patient access, and ensur.i
decisions that affect our daily prac

5. Celebrate Our Legacy & Leadership

After | aunching the Hall of Fame in

| eaders who have shaped our society.

Il n 2025, we proudly inducted:

M Lorry Davis, whose decades of servi
foundati onal support for our soci €

T Mitchell Freed, MD, -srteacnodginni gz edde dfiocra
PM&R i n Florida

Il n 2026, we wil!/l further recognize t

ened our s pe eisalntcye across the state.

6 . Foster a More Visible Public Pres

To enhance the impact of our speci al

T A refreshed website
f Il ncreased soci al medi a outreach

M Public education efforts that highl
restoring function, independence,
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Looking Back Wi toha n@r aAthietaudd eWi t h
Ent husi asm

This year reminded us that when we s
presence at the FMA, our participat:.
resi @ennvtosl vement, and our thriving cc¢
I's not | udsitt ai soaximdawement

As we enter the holiday season, | ho
joy, and connection with | oved ones.
of serving as your president, and |
ahead as we prepare to | aunch our fii
Meeting.

Thank you for your commitment, your

Le® continue buildingdtbgefhéure of |

Warm regards,

Di ana Hussai n, M. D. FAAPMR, DABPM
President, FSPMR
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Case report

Deep-Seated Post-Traumatic Osteomyelitis Following Open Femur and

Tibia Fractures: Case Report and Literature Review
Craig H. Lichtblau'?', Stephen Quinnan?, Jaroslaw Michal Deszczynski*, Gabrielle Meli’, Marta Walachowska®,

Michalina Prowotorow’

IMedical Director, Osseointegration Program, Physical Medicine and Rehabilitation Consultant to the Paley Orthopedic and Spine
Institute at St. Mary’s Medical Center, West Palm Beach, Florida, USA; ?Consultant to Children’s Medical Services for the State of
Flovida, Florida, USA; Orthopedic Suigeon, Paley Orthopedic and Spine Institute at St. Mary’s Medical Center, West Palm Beach,
FL, USA; *Department of Orthopaedics and Rehabilitation, Medical Dentistry Faculty, Medical University of Warsaw; *University
of Miami Miller School of Medicine, Miami, FL, USA; ¢University of Milan School of Medicine, Milan, Italy; "Medical University of
Lody, Lodz, Poland

ABSTRACT

Osteomyelitis, a difficult to treat inflammation of bone and marrow, poses substantial challenges due to biofilm
formation, relative avascularity, hardware involvement, and high recurrence risk. Staphylococcus aurens remains the
most common causative pathogen, though a wide range of bacteria, mycobacteria and fungi may be implicated.
Diagnosis integrates clinical features, laboratory markers, imaging, and bone biopsy, the latter remaining the gold
standard for pathogen identification. Management strategies typically combine prolonged antimicrobial therapy with
surgical debridement and, when necessary, reconstructive techniques or amputation. Adjunctive measures such as local
antibiotic delivery and hyperbaric oxygen therapy may support outcomes in refractory cases. We present a complex
case of posttraumatic osteomyelitis in a 65 year old man with high-energy open fractures of the femur and tibia
sustained in a motor vehicle accident. His prolonged course required multiple surgical interventions, vascular repair,
hardware removal, antibiotic spacers and hyperbaric oxygen therapy, complicated by persistent infection, chronic pain,
and neurocognitive deficits. This case underscores the multifactorial challenges of osteomyelitis management and
highlights the need for coordinated multidisciplinary care to optimize outcomes.

Keywords: Osteomyelitis; Physical Medicine; Rehabilitation; Infection; Amputation

INTRODUCTION

Osteomyelitis, an inflammation of bone and marrow that is
usually bacterial in origin, is notoriously difficult to manage [1,2].
[t is associated with prolonged treatment, recurrent disease, and
substantial cost [2,3]. Critical complicating factors include the
bone’s relative avascularity, the propensity for biofilm formation,
and the involvement of hardware, each of which contribute to

treatment resistance and functional decline [4,5].

Here, we review the epidemiology, pathophysiology, diagnosis
and management of osteomyelitis. We then present a case study
of a 65-year-old man who sustained high-energy open fractures of

the femur and tibia after being pinned under a vehicle, ultimately
developing a deep-seated bone infection requiring multiple
surgical interventions and prolonged antimicrobial therapy.

Osteomyelitis may be caused by different pathogens and
show distinct clinical presentations

The predominant pathogen in osteomyelitis, accounting for 40 to
60 percent of cases, is Staphylococcus aureus [1,2]. Other relevant
pathogens include coagulase-negative staphylococci (especially
in prosthetic infections), streptococci, Gram-negative bacilli such
as Pseudomonas aeruginosa, anaerobes in diabetic foot infections,
mycobacterial species, and, less commonly, fungi [2,6].
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Osteomyelitis pathogenesis involves bacterial colonization of
bone, microbial invasion of osteocytes and activation of host
inflammatory responses leading to vascular compromise and
necrosis [2,4]. Biofilm formation enables persistent infection and
resistance to treatment, while sequestra (necrotic bone fragments)
act as bacterial sanctuaries, necessitating surgical removal for
resolution [4].

There are multiple frameworks for classifying osteomyelitis.
Waldvogel classification stratifies osteomyelitis by duration (acute
versus chronic) and mechanism (hematogenous wversus contiguous,
with or without vascular compromise), whereas the Cierny-Mader
system further accounts for anatomical involvement and host
physiology [7]. Modern considerations also factor in temporal
onset (acute <2 weeks; chronic >6 weeks), anatomical location,
host vascular and immunologic status, and presence of implants

(2,8].

When osteomyelitis is acute, it is characterized by systemic signs
such as fever and malaise, local symptoms, such as pain and
swelling, and lab markers such as elevated levels of inflammatory
markers like Creactive protein and erythrocyte sedimentation
rate [8]. Chronic cases, on the other hand, often present
indolently, with draining sinuses and persistent pain [2,8].
Chronic osteomyelitis occasionally presents with pathological
fractures and often without systemic symptoms, especially in
compromised hosts or when hardware is present [2,8].

Diagnosis relies on the integration of clinical, laboratory,
imaging, and microbiological evidence

Bone biopsy remains the gold standard for pathogen identification
in osteomyelitis [2,8]. Notably, in chronic osteomyelitis with
sinus tracts, two consecutive deep sinus tract cultures (with bone
contact) have a high predictive value for identifying the causative
pathogen, showing 96 percent concordance with bone biopsy in
monomicrobial cases [2,9].

In addition to bone biopsy, imaging can contribute to
osteomyelitis diagnosis. For instance, Magnetic Resonance
Imaging (MRI) excels at early detection due to its high sensitivity
and specificity in soft tissue [10-12]. Nuclear medical approaches,
such as leukocyte scans, Positron Emission Tomography (PET),
and Computed Tomography (CT) provide additional specificity
in complex cases, especially when infections arise from prosthetics

(13,14].

There are certain special populations, who, upon diagnosis,
may require certain considerations to optimize management.
For example, pediatric patients with hematogenous spread
and prevalent metaphyseal involvement should raise concerns
regarding potential growth disturbances [2,8]. In addition, in
diabetic foot, which is characterized by polymicrobial, contiguous
spread in the presence of vascular disease and neuropathy, the
“probeto-bone” test remains highly predictive, and amputation is
required in 15 to 25 percent of cases [2,15,16].

There are multiple treatment strategies, often involving
antimicrobial therapy and surgical management

Antimicrobial therapy in osteomyelitis typically involves a long
course of 6 to 12 weeks, adjusted based on culture data [17-
19]. Antibiotic combinations chosen before the exact causative
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organism is known should cover likely pathogens, such as
staphylococci, Methicillin Resistant Staphylococcus Aurens (MRSA),
gram-negatives, and anaerobes [18,19]. MRSA-targeted options
include vanomycin, with linezolid or daptomycin as alternatives.
Gram-negative coverage may utilize fluoroquinolones because of
their ability to penetrate bone [18,19].

Surgical management is indicated when sequestrum abscesses,
hardware-associated infections, or spinal instability are present,
when medical therapy has failed, and when there is involvement
deemed limbthreatening [2,8,20]. Key surgical approaches
include thorough debridement with removal of necrotic tissue
and reconstruction strategies [20,21]. Debridement may require
repetition [20]. The Masquelet or induced membrane technique,
is an especially effective two-stage reconstructive approach for
large bone defects, with success rates exceeding 75 percent in
complex long-bone reconstructions. In deepseated infections,
repeated washouts are often required [21].

Adjunctive measures may provide value in intervention
in osteomyelitis. Local antibiotic delivery systems with
Polymethylmethacrylate (PMMA) cement spacers or beads
impregnated with gentamicin or other agents can achieve high
local concentrations, whereas hyperbaric oxygen therapy may
augment healing in refractory cases with poor vascularity [19,21].
Imaging can also support intervention. Plain radiographs can be
used to monitor progression but lack sensitivity in early disease.
Due to its superior bony detail, CT is also useful for surgical
planning or guiding biopsy [11,12].

In severe cases where infection cannot be controlled, particularly
with extensive bone and softtissue loss, poor vascular supply,
or multiple failed salvage attempts, amputation may become

necessary [22-25].
depend heavily on rehabilitation, prosthetic fitting, and patient

Functional outcomes after amputation
comorbidities [22,26]. Delaying amputation in the setting of non-
salvageable limbs can prolong morbidity, increase infection risk,

and reduce quality of life [25].

An illustrative case underscores the complexity of
managing post-traumatic osteomyelitis

Patient information: A 65vyearold, Caucasian, right-hand
dominant male was seated ona metal bench in front of a restaurant
shopping mall area when a car lost control and struck him,
pinning him under the vehicle. He was unconscious at the scene,
bleeding from his extremities and suffered multiple abrasions,
lacerations and fractures. EMS found significant injuries to both
upper and lower extremities, with left leg deformity and swelling.
He was transported to a Level One trauma center.

Initial findings included: Open wounds and significant swelling
in the left lower extremity. Loss of tissue, especially around the
left knee and foot. Hypotension requiring transfusion of packed
red blood cells. Extensive imaging revealing multi-system trauma.

Initial diagnostic findings: Neuroimaging revealed a nasal bone
fracture and a small rightsided frontal subdural hemorrhage
not requiring neurosurgical intervention. Orthopedic imaging
showed multiple pelvic fractures involving the superior and
inferior pubic rami with acetabular extension and sacral fracture,
retained metallic fragments in the pelvis and leg and complex
fractures of the left femur, tibia, fibula and ankle joint. Vascular
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studies identified injury to the distal superficial femoral artery
with pseudoaneurysm formation.

Initial surgical management

The patient underwent emergent irrigation and debridement of
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multiple Grade 3 open fractures. External fixation devices were
applied to stabilize the femur and ankle. Vascular repair was
performed for a peripheral artery injury in the lower extremity.

Photos from the last surgeries are provided in the Supplemental
Material (Figures 1-13).

Figure 1: Sinus tract on skin that adhered to bone.

Figure 2: Necrotic infected bone that was removed.

Int ] Phys Med Rehabil, Vol.13 Iss.04 No- 1000758
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Figure 3: Infected bone,

Figure 4: Infected bone marrow.

Figure 5: Debridement of intermedullary canal with Remur Irrigator Aspirator (RIA).
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Figure 6: Remur irrigator aspirator being placed.

Figure 7: Copious irrigation of the infected bone.

Figure 8: Irrigation with antimicrobial fluid.
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