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ABSTRACT
Osteomyelitis is uncommon among burn patients.
Objective: To describe the clinical, microbiological, and 
evolutionary characteristics of burn children with osteomyelitis 
hospitalized in a tertiary care facility.
Methods: Retrospective and descriptive study conducted 
between January 2007 and January 2017.
Results: Out of 600 burn children, 12 developed osteomyelitis 
(incidence: 2%). Eleven patients had a burn caused by direct 
fire. Patients’ median age was 42.5 months (interquartile range 
[IQR]: 27-118 months), and their median burned surface area 

was 33.5% (IQR: 18.5-58%). Osteomyelitis was diagnosed at a 
median period of 30 days following the burn injury. The most 
common locations were the upper limbs and the cranial vault. 
Fever was the most frequent clinical manifestation. The most 
common microorganisms isolated in bone tissue were fungi 
in 9 patients. All showed compatible anatomopathological 
findings. The treatment lasted a median of 44.5 days (IQR: 
34.5-65.5 days). Six patients had motor sequelae and 1 died.
Conclusion: Fungal osteomyelitis was the most commonly 
observed etiology. Half of patients had functional sequelae 
and only 1 patient died.
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INTRODUCTION
Osteoarticular infections secondary to burns 

are infrequent in the field of pediatrics.1 The 
extent of the burn surface area and burn depth, 
together with exposure of the structures beneath 
the skin, are predisposing factors.1,2 The clinical 
manifestations are subtle and differ from those of 
healthy hosts. An early diagnosis and treatment of 



60  /  Arch Argent Pediatr 2018;116(1):56-68  /  Brief reports

this entity are critical to prevent related functional 
sequelae.1 The experience in pediatrics with 
osteomyelitis is scarce and limited to series that 
included few cases.

O b j e c t i v e .  T o  d e s c r i b e  t h e  c l i n i c a l , 
microbiological, and evolutionary characteristics 
of children diagnosed with osteomyelitis and 
hospitalized in the Pediatric Burn Unit of a 
tertiary care facility.

POPULATION AND METHODS
An observa t iona l ,  r e t rospec t ive  and 

descriptive study was conducted in the period 
between January 2007 and January 2017.

Inclusion criteria
Patients older than 1 month and younger 

than 18 years diagnosed with osteomyelitis and 
admitted to the Burn Unit of Hospital de Pediatría 
“Prof. Dr. Juan P. Garrahan.”

Definitions
Osteomyelitis: microbiological isolation in 

bone tissue with compatible anatomopathological 
findings.

Garces’  index:  severity and mortal i ty 
prediction index that is calculated as follows: 
40 minus patient’s age, plus burn wound 
percentage, multiplied time 1 (if type A burn 
injury), times 2 (if type AB burn injury), and times 
3 (if type B burn injury). From 0 to 60 points: grade 
1 (mild), from 61 to 90 points, grade 2 (moderate); 
from 91 to 120 points, grade 3 (severe); above 
121 points, grade 4 (critical).3

Type of burn: superficial (A), intermediate 
(AB), and “full thickness” or deep (B).

Microbiology
S a m p l e s  w e r e  p r o c e s s e d  f o r  r o u t i n e 

bacteriological tests and also for mycological 
tests. Blood agar, chocolate agar, cystine lactose 
electrolyte deficient (CLDE) agar, and thioglycolate 
broth were inoculated with the samples and 
incubated at 37 °C for 24-72 hours. Sensitivity tests 
to different antibacterial drugs were done using 
automated methods and disc diffusion methods, 
according to the Clinical and Laboratory Standards 
Institute (CLSI) Guidelines.4

Y e a s t  f u n g i  w e r e  i d e n t i f i e d  u s i n g 
micromorphological tests, CHROMagar isolation, 
API 20 C Aux (bioMérieux), and proteomic tests 
(Vitek-MS bioMérieux). Filamentous fungi were 
identified using conventional techniques.5

Data analysis
Median and interquartile range (IQR) were 

adopted as position and dispersion measures. 

Frequencies were described as percentage (%).
The endpoints of interest included complete 

recovery of patients without relapse or sequelae 
for at least 3 months following hospital discharge, 
and death during hospitalization.

RESULTS
Out of 600 patients hospitalized in the study 

period, 12 were diagnosed with osteomyelitis 
(incidence: 2%).

Patients’ median age was 42.5 months (IQR: 
27-118). Burn mechanisms were direct fire in 
11 patients and electricity in 1. The median 
burned surface area was 33.5% (IQR: 18.5-58). All 
patients had a type AB and B burn injury, and 
7 patients had a Garces’ index ≥ 3.

Eleven patients had bone exposure upon 
admission and 7, compartment syndrome 
of the affected site.  All patients required 
invasive procedures. The median length of 
assisted mechanical ventilation was 25 days  
(IQR: 13-48 days); central venous line use, 43 days 
(IQR: 29-66 days); and arterial line, 38.5 days 
(IQR: 14.5-58 days).

Osteomyelitis was diagnosed at a median 
period of 30 days following the burn injury.

The  c l in i ca l  presenta t ion  was  seps i s 
in 2 patients;  7 patients had fever and 1, 
hypothermia .  Anatomic  pathology  was 
compatible with osteomyelitis in all cases. Fungal 
osteomyelitis was the most commonly observed 
etiology.

The median treatment time was 44.5 days 
(IQR: 34.5-65.5) and the median length of stay, 
75 days (IQR: 76-82.5).

Complications were observed in 11 patients; 
6  had motor sequelae and 4 suffered the 
amputation of the affected site. One patient 
died due to infection-related sepsis. Table 1 
summarizes the main clinical, microbiological, 
and evolutionary characteristics of patients.

DISCUSSION
Osteomyelitis is uncommon among patients 

with burn wounds.  Reports found in the 
bibliography are scarce and cover series that 
included few cases.1

In our study, osteomyelitis incidence was 2%, 
which is consistent with other reported series.1

The pathogenic mechanisms of osteomyelitis 
in burn patients are different from those in 
healthy hosts. Deep burns with exposure of 
the underlying musculoskeletal structures 
and electrical burns lead to thrombosis in the 
periosteal nutrient vessels with bone tissue 
necrosis and contiguous infection.1,6,7 Bone 
exposure of the affected site was observed 
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in  11 pat ients ,  and 7 of  them developed 
compartment syndrome.

The burn mechanisms reported in the 
bibliography vary;8-11 however, in this series, 
direct fire burns predominated.

Location in the upper limbs was common 
among our patients, as observed in the study by 
Pandit et al.,1 who reported hand involvement in 
47.5%; in other series, upper limb involvement 
secondary to direct fire and scald was also 
prevalent.8,9

Rib osteomyelitis secondary to electrical burn 
has been reported in adults.10 Mullins et al.11 
described an adult patient with burn wounds 
affecting 59% of his body surface area who 
developed Candida albicans spondylodiscitis. No 
patient in this series was affected in such locations. 
However, osteomyelitis in the cranial vault 
secondary to a burn injury has not been previously 

described in the consulted bibliography.
In relation to the clinical presentation, fever 

of variable duration or hypothermia may be the 
only signs of infection. The presentation of sepsis 
was uncommon in our patients, and no references 
were found in this regard in the bibliography.2,6

Microorganisms that cause infections in burn 
patients vary depending on the time and location 
of the burn injury.12

Fungal osteomyelitis was the most common 
etiology among these patients, with a median 
of 30 days elapsed after the burn injury. This 
would make it possible to infer that prolonged 
hospitalization, broad-spectrum antibiotics, and 
invasive procedures in these patients play a 
causative role.

In a published study on fungal infections 
in burn children,13 a burn surface area ≥ 30%, 
central venous and arterial lines placement, and 

Table 1. Patients’ characteristics (n= 12)

D: deoxycholate; LC: lipid complex.
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prolonged use of broad-spectrum antibiotics were 
identified as risk factors for infection and were 
observed in all patients with fungal osteomyelitis.

Pseudomonas aeruginosa infection was also 
observed, which has been described in relation to 
the length of stay in the hospital, microorganism 
virulence factors, and invasive procedures.12

Treatment duration in this entity has not 
been clearly defined. In our series, it varied and 
included prolonged, sequential intravenous-oral 
administration, depending on the clinical course 
and the microorganism. In all cases, surgical 
drainage was performed, which is considered the 
cornerstone of osteomyelitis management.1,2

Functional sequelae are common with this 
entity.1-7 Half of patients in this series developed 
this  type of  sequelae .  Four  suffered the 
amputation of the affected site.

No other study has assessed mortality in burn 
patients with osteomyelitis. Among our patients, 
1 died due to osteomyelitis-related sepsis.

The limitations of this study include its small 
sample size, which hinders the possibility of 
creating a model of risk factors for osteoarticular 
infection in this type of patients. Also, the 
study design was not adequate to assess the 
effectiveness of the implemented treatment 
strategies.

The main strength of this study was the 10 
years of experience in burn children at a tertiary 
care hospital and the fact that, to our knowledge, it 
is the largest case series published in this age group.

CONCLUSIONS
Osteomyel i t is  was uncommon among 

pediatric burn patients. Fungal osteomyelitis 
was the most commonly reported etiology. Fever 
was the most frequent clinical manifestation. Half 
of patients had functional sequelae and only 1 
patient died. n
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