
Introduction
Acute osteomyelitis (AOM) is one of the most frequent serious 
musculoskeletal infections in children, most often resulting from 
hematogenous spread from a distant infectious focus, with direct 
inoculation following trauma or surgery being a less common 
cause [1,2]. In contrast, deep vein thrombosis (DVT) is rare in 
the pediatric population, with an estimated incidence below 
0.01% in otherwise healthy children [3,4]. This low frequency is 
partly attributed to developmental differences in coagulation 
physiology, including reduced thrombin generation and 
increased fibrinolytic activity compared with adults [5,6].
Despite this, the risk of DVT increases markedly in hospitalized 
children up to 58/10,000 admissions, especially in the presence 

of recognized risk factors such as central venous catheterization, 
trauma, hypercoagulable states, prolonged immobility, or 
chronic inflammatory diseases [5,6]. In recent years, DVT in 
children has been increasingly associated with severe 
musculoskeletal infections caused by community-acquired 
methicillin-resistant Staphylococcus aureus (MRSA), a 
pathogen with potent virulence factors capable of promoting 
thrombosis [7].
The co-occurrence of AOM and DVT remains uncommon, but 
it is clinically important due to the potential for severe 
complications such as septic pulmonary embolism (SPE). 
Previous reports suggest that antecedent limb trauma may 
predispose to osteomyelitis and subsequent thrombophlebitis, 
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Introduction: Acute osteomyelitis (AOM) is a common pediatric infection; however, its association with deep vein thrombosis (DVT) is rare 
and often underdiagnosed due to overlapping symptoms.
Case Report: We report three pediatric cases (mean age 9.3 years) of femoral AOM complicated by DVT, all due to methicillin-resistant 
Staphylococcus aureus (MRSA). Fever, limb pain, and swelling were the presenting triad in all patients. Magnetic resonance imaging confirmed 
osteomyelitis with abscess, and Doppler ultrasound or computed tomography venogram detected DVT. Management included surgical 
drainage with cortical decompression and anticoagulation therapy. All patients achieved complete recovery within 10–12 months.
Conclusion: Severe femoral osteomyelitis, particularly when MRSA-positive, should prompt clinicians to consider concurrent DVT. Early 
combined imaging and intervention can prevent serious complications and ensure optimal functional outcomes.
Keywords: Acute osteomyelitis, deep vein thrombosis, methicillin-resistant Staphylococcus aureus.

Abstract

Learning Point of the Article:
In children with acute osteomyelitis, clinicians should maintain a high index of suspicion for concurrent deep vein thrombosis, as timely 
evaluation and imaging are crucial to prevent missed diagnoses and serious complications.

Acute Osteomyelitis with Deep Vein Thrombosis in Children: A Case 
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with Staphylococcus aureus being the predominant causative 
organism [8,9]. However, overlapping features, such as fever, 
swelling, erythema, and pain, often delay the diagnosis of DVT in 
patients already suspected or diagnosed with AOM [9,10]. 
Given these challenges, early recognition using combined 
imaging modalities, including Doppler ultrasonography and 
magnetic resonance imaging (MRI), is essential to guide 
prompt, targeted therapy and reduce morbidity.

Case Report

Case 1
A 3-year-old boy presented to the emergency department with a 
3-day history of fever, pain in the left proximal thigh, and inability 
to bear weight on the affected limb. The symptoms began after a 
trivial fall while playing, following which he remained 
ambulatory for approximately 36 h before developing 
progressive swelling of the left lower 
limb. Initial evaluation by a local 
p r a c t i t i o n e r ,  i n c l u d i n g  p l a i n 
radiography, revealed no bony injury; 
the child was discharged with oral 
analgesics and antibiotics. However, 
symptoms persisted, prompting 
presentation to our center.
On arrival, the patient was febrile with 
high-grade temperature. Examination 
revealed diffuse swelling of the left 
t h i g h  w i t h  l o c a l i z e d  w a r m t h , 
tenderness, and pain on passive 
stretch. No neurovascular deficits were 
noted. Radiographs again showed no 
fracture but demonstrated increased 

s o f t - t i s s u e  h a z i n e s s  i n  t h e 
p r o x i m a l  f e m u r  r e g i o n . 
Laboratory tests revealed anemia, 
leukoc y tosis ,  and marked ly 
elevated C -react ive  protein 
(CRP) (>300 mg/L).
A computed tomography (CT) 
venogram identified thrombus 
within the left external iliac, 
common femoral, and proximal 
superficial femoral veins, as well as 
a n  a d j a c e n t  i n t r a m u s c u l a r 
collection communicating with a 
deep femoral venous branch. The 
patient was commenced on low 
m o l e c u l a r  w e i g h t  h e p a r i n 
( L M W H )  a n d  e m p i r i c a l 

intravenous antibiotics. Despite therapy, his clinical condition 
deteriorated.
Subsequent MRI of the thigh demonstrated features consistent 
w ith AOM of the prox imal femur and an associated 
intramuscular abscess. Surgical intervention was performed, 
consisting of drainage of the intramuscular collection and 
decompression of the proximal femur through multiple cortical 
drill holes. Intraoperative cultures yielded MRSA, and antibiotic 
therapy was adjusted accordingly (Fig. 1).
Postoperatively, LMWH was transitioned to oral anticoagulation 
with warfarin (2.2 mg once daily) for 3 months, with 
international normalized ratio monitoring. The patient showed 
rapid symptomatic improvement, was discharged after 2 weeks 
of intravenous antibiotics, and completed an additional 2 weeks 
of oral therapy. At 10-month follow-up, he had regained full limb 
function without recurrence of infection or thrombotic events.
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Figure 1: (a) Magnetic resonance imaging showing signs of acute osteomyelitis, (b) computed tomography 
venogram showing thrombus in the femoral vein, (c) intraoperative images of abscess drainage and cortical drilling.

Figure 2: (a) Computed tomography venogram showing femoral vein thrombus, (b and c) magnetic 
resonance imaging showing subperiosteal abscess and destruction of the distal femur, (d) intraoperative 
picture of abscess drainage, (e) cortical drilling of the distal femur for decompression.
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Case 2
A 15-year-old girl presented to the outpatient department with 
breathlessness and swelling of the right lower limb. Chest 
evaluation revealed bilateral basal pneumonia on CT scan. 
Examination of the right lower limb showed diffuse swelling 
from the knee to the proximal thigh, with localized warmth, 
erythema, marked tenderness, and severe pain on passive 
movement of the knee.
Laboratory tests demonstrated severe anemia and poorly 
controlled type 1 diabetes mellitus (hemoglobin A1c: 11.9%). 
Duplex Doppler ultrasound (USG) of the limb identified DVT 
involving the popliteal and superficial femoral veins, and 
anticoagulation with rivaroxaban was initiated.
Given the severity of symptoms, an MRI of the thigh was 
performed, which revealed a large subperiosteal abscess on the 
posterior aspect of the distal femur (15 × 5 cm), an additional 
collection anteriorly, and marrow changes consistent with AOM 
of the mid- to distal femur. The patient underwent incision and 
drainage of the abscess with cortical decompression of the distal 
femur (Fig. 2).
Intraoperative pus cultures grew MRSA, and antibiotic therapy 
was adjusted based on sensitivity. Postoperatively, the patient 
experienced rapid clinical improvement and was discharged after 
2 weeks of intravenous antibiotics, continuing oral therapy 
thereafter. Anticoagulation was maintained with apixaban (10 
mg twice daily) for 5 months. At 12-month follow-up, both 
infection and thrombosis had completely resolved, and full limb 
function was restored.

Case 3
An 11-year-old boy presented to the emergency department 
with a 5-day history of swelling and pain in the left lower 
limb, accompanied by fever and inability to bear weight. The 
symptoms followed a history of trauma to the left thigh. 
Initial symptomatic management by a local practitioner 
failed to yield improvement.
On examination, the patient was febrile with diffuse swelling 
of the left thigh, localized warmth, erythema, and tenderness. 
Hip and knee movements were painful, and pain on passive 
stretch was present. Laboratory investigations showed 
leukocytosis (total leukocyte count: 23,380 cells/mm3; 
neutrophils: 80.2%), elevated erythrocyte sedimentation 
rate, and markedly raised CRP. Doppler USG revealed DVT 
of the popliteal and superficial femoral veins. MRI confirmed 
osteomyelitis of the femur with a subperiosteal abscess along 
the posteromedial aspect, extending from the midshaft to the 
distal metaphysis (Fig. 3).
Surgical drainage of the abscess and cortical decompression 

of the distal femur were performed. On post-operative day 4, 
recurrence of swelling prompted re-exploration, which revealed 
re-accumulation of pus. Repeat cultures grew MRSA, and 
targeted antibiotics were commenced.
Anticoagulation was initiated with LMWH (30 mg twice daily), 
and later transitioned to warfarin (1.25 mg once daily) for 3 
months. The patient improved steadily and, at 12-month follow-
up, demonstrated full recovery without recurrence of infection 
or thrombotic events (Table 1).
No standardized institutional protocol for DVT screening was 
used during the study period. Imaging modalities (Doppler 
USG, CT venogram, or MRI) were selected at the discretion of 
the treating clinician based on clinical presentation. Routine 
thrombophilia workup was not performed in any of the three 
cases.

Discussion
Acute hematogenous osteomyelitis (AHO) is relatively common 
in children, whereas its association with DVT remains 
infrequently reported and poses a diagnostic challenge due to 
significant symptom overlap between the two conditions 
[11,12].
During childhood, the metaphysis of long bones has a rich 
vascular supply, predisposing it to hematogenous bacterial 
seeding. Minor limb trauma can further increase susceptibility to 
infection in the setting of bacteremia, particularly when caused 
by highly virulent organisms such as MRSA or Klebsiella 
pneumoniae.
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Figure 3:(a) Magnetic resonance imaging showing features of acute osteomyelitis 
of the femur at the junction of the middle and distal one-third, (b) ultrasound report 
of the patient, (c) abscess drainage from the thigh.
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If not recognized and treated promptly, the infection may extend 
beyond the bone to involve the draining venous system, leading 
to septic thrombophlebitis and DVT. Several clinical and 
laboratory parameters have been identified as risk factors for 
thrombosis in pediatric musculoskeletal infection, including 
intensive care unit admission, sepsis, elevated D-dimer, 
persistent high-grade fever, and MRSA infection. MRSA has 
been identified as an independent risk factor for DVT in children 
with osteomyelitis [13,14].
Two distinct age peaks have been described for pediatric venous 
thrombosis: Neonates/infants and preadolescents/adolescents. 
Contributing factors include central venous catheterization 
(especially in infants), congenital or acquired prothrombotic 
states, trauma, prolonged immobilization, surgery, and 
pregnancy in adolescent girls [15].
Over the past decade, reports of DVT in association with AHO 
have increased. Hollmig et al. identified DVT in 11 of 212 
pediatric AHO cases and conducted the only comparative study 
between AHO patients with and without DVT [16]. Gonzalez et 
al. reported nine pediatric cases of DVT associated with 
staphylococcal osteomyelitis, with most involving MRSA [17]. 
In both studies, thrombus location was most often adjacent to 
the infected bone, consistent with our series in which all DVTs 
occurred in the pelvis or lower limb 
veins adjacent to the femur.

Pathophysiology
The intense inflammatory response of 
A H O ,  p a r t i c u l a r l y  i n  M R S A 
infections, may directly contribute to 
thrombus formation.  S.  aureus 
produces a range of virulence factors 
t hat  i nterac t  w i t h  coag u lat i o n 
pathways, including enzymes that 
promote f ibr in deposit ion and 
bacterial exotoxins that induce platelet 
aggregation and vascular smooth 
muscle spasm [18]. Panton–Valentine 
leukocidin, a cytotoxin produced by 
m a n y  M R S A  a n d  m e t h i c i l l i n -
susceptible Staphylococcus aureus 
strains, has been implicated in severe 
necrotizing infections with high rates 
of associated thrombosis [19].

Diagnostic challenges
The clinical presentation of AHO 
complicated by DVT is often severe, 

with rapid onset of pain, fever, and complete loss of limb 
function. Local signs such as erythema, swelling, and warmth 
may extend beyond the segment of bone involved [16,17]. 
However, these symptoms are non-specific and can be attributed 
to either infection or thrombosis. Features more specific to DVT, 
such as shiny skin, dilated superficial veins, or calf tenderness, 
may be subtle or masked by osteomyelitis-related inflammation.
Color Doppler ultrasonography remains the standard first-line 
imaging modality for diagnosing DVT [13], but it does not 
evaluate bone or deep soft-tissue involvement, potentially 
missing underlying osteomyelitis. Conversely, MRI is highly 
sensitive for detecting bone infection and related abscesses but 
does not reliably identify intravascular thrombi. Therefore, a 
combined imaging approach is essential in high-risk pediatric 
musculoskeletal infections, especially when fever and swelling 
persist despite appropriate antibiotics [8,10].

Implications from our series
All three patients in our series presented with overlapping 
features of AHO and DVT, and all infections involved the femur. 
Each case required surgical drainage of an associated abscess and 
decompression of the affected bone, combined with targeted 
MRSA therapy and anticoagulation. The outcomes were 
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Parameter Case 1 Case 2 Case 3

Age (years) 3 15 13

Sex Male Female Male

Bone involved Proximal femur Mid-distal femur Distal femur

Vein(s) involved

External iliac, common 

femoral, proximal superficial 

femoral

Superficial femoral, popliteal Superficial femoral, popliteal

Total leukocyte count 

(cells/µL)
15,060 26,530 23,380

Differential leukocyte 

count – neutrophils (%)
79.3 86.5 80.2

C-reactive protein (mg/L) 90 >300 170

Erythrocyte sedimentation 

rate (mm/h)
41 130 65

MRI findings

Proximal femoral 

osteomyelitis, intramuscular 

abscess

Distal femoral osteomyelitis, 

with large posterior and 

anterior subperiosteal 

abscesses

Mid-to-distal femoral 

osteomyelitis, posteromedial 

subperiosteal abscess

Doppler findings

Thrombus in the external iliac, 

common femoral, and 

superficial femoral veins

Thrombus in the superficial 

femoral and popliteal veins

Thrombus in the superficial 

femoral and popliteal veins

Surgical intervention

Intramuscular abscess drainage, 

cortical drilling of the proximal 

femur

Abscess drainage, cortical 

drilling of the distal femur

Abscess drainage, cortical 

drilling of the distal femur, re-

exploration

Causative organism 

(intraoperative culture)
MRSA MRSA MRSA

Anticoagulation regimen LMWH → warfarin (3 months)
Rivaroxaban → apixaban (5 

months)
LMWH → warfarin (3 months)

Follow-up duration 10 months 12 months 12 months

Outcome at final follow-up Full recovery Full recovery Full recovery

Table 1: Summary of demographic, clinical, laboratory, and treatment details of three pediatric cases of femoral 

osteomyelitis with DVT

LMWH: Low molecular weight heparin, MRSA: Methicillin-resistant Staphylococcus aureus , MRI: Magnetic 

resonance imaging, DVT: Deep vein thrombosis
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uniformly favorable, with complete functional recovery and no 
recurrence at follow-up (10–12 months).
Our findings reinforce prior observations [16,17] that:
1. DVT in pediatric osteomyelitis is typically located adjacent to 
the infected bone
2. MRSA is the predominant pathogen
3. Early surgical intervention combined with anticoagulation 
improves outcomes.

Clinical recommendations
Pediatric patients presenting with acute femoral osteomyelitis, 
particularly those with MRSA infection, severe inflammatory 
responses, or a history of recent trauma, should undergo early 
Doppler USG screening for DVT. Persistent fever despite 
antibiotics should prompt an MRI to assess for abscess 
formation. Timely recognition of this dual pathology enables 
prompt initiation of antibiotics, anticoagulation, and surgical 
drainage, thereby reducing the risk of life-threatening 
complications such as SPE.

Limitations
This report has several limitations inherent to its case series 
design. The small sample size (n = 3) and single-center, 
retrospective nature limit generalizability and may introduce 
selection bias toward more severe MRSA-associated infections. 
No standardized diagnostic or anticoagulation protocol was 
applied, and imaging was clinician-directed rather than protocol-

driven. We did not perform routine thrombophilia screening, 
nor did we use validated functional outcome scores for post-
thrombotic syndrome or limb function. Long-term follow-up 
beyond 12 months for late sequelae such as chronic post-
thrombotic venous insufficiency was not available. Causation 
between AOM and DVT cannot be definitively established from 
this descriptive series; however, the consistent anatomical 
contiguity between the infected bone and adjacent thrombosed 
veins supports a pathogenic association rather than coincidence.

Conclusion
Although rare, the coexistence of AOM and DVT in children can 
be life-threatening. Recognition of one condition should prompt 
evaluation for the other, given their overlapping clinical features. 
Early, accurate diagnosis supported by appropriate imaging and 
timely initiation of antibiotics, anticoagulation, and surgical 
intervention are critical for optimal outcomes. Ongoing 
reassessment is essential to detect disease progression or 
complications.

Clinical Message

In pediatric patients with acute osteomyelitis, particularly involving 
the femur, clinicians should maintain a high index of suspicion for 
the possibility of concurrent DVT. A thorough evaluation, including 
targeted imaging, can prevent missed diagnoses and avert serious 
complications.
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