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Morphological aspects of osteomyelitis: a mini-review
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Abstract

A revision and up-to-date in bone infection is made. We point out the relevance of bacterial infections in
the etiology of this patology. The pathogenesis and forms of the infection were revised. Concerning the
clinical presentation, a classification of these infections as to their evolution was addressed. In the diagnosis of
osteomyelitis the importance of radiographic aspects are stressed.
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1 Introduction

1.1 Geneval considevations

Osteomyelitis is the term used to describe infection of
the bone. Morbiity and mortality of such infections have
declined since the correct administration of appropriate
antimicrobial and surgical treatments despite the increase
in antibiotic-resistant microorganisms. The difficulty in the
treatment of osteomyelitis can be attributed to the antibiotic
half-life, blood flow deficit in the infected area and systemic
toxic effect of the antibiotic (COSTERTON, 2005). By
their pathogenesis they may be classified as hematogenous
and secondary osteomyelitis, and these include those derived
from a contiguous focus of infection, such as postoperative
osteomyelitis in surgical and prosthetic replacement and the
post-traumatic fractures of long bones (CRE MIEUX and
CARBON, 1997; MADLER, CRIPPS and CALHOUN,
1999; SMELTZER and GILLASPY, 2000; BERENDT and
BYREN, 2004).

The following classification describes four stages of
development of osteomyelitis: stage 1: the infection is
confined to the bone marrow cavity, stage 2: the infection
is superficial, involving only cortical bone whose origin
is via a direct inoculation or contiguous focal infection,
stage 3: localized infection involving the cortical and the
medullary bone; stage 4: diffuse infection involving the
entire thickness of the bone. (CIERNY, MADER and
PENNINCK, 2003).

According to their evolution, symptoms, clinical signs
and pathological changes they can be classified as acute
and chronic. Due to the bone tissue characteristics such
as ischemia and slow recovery observed in the infected
tissues and low blood flow in bones, the acute form of
osteomyelitis that primarily affects children, is treated with
parenteral antibiotics for two to four weeks, while the
chronic form observed in adults, is treated for six weeks
or more (LAZZARINI, MADLER and CALHOUN,
2004). Most cases of acute hematogenous osteomyelitis
occur by Staphylococcus anrens (COLE, DALZIEL and

LEITL, 1982). In cases of chronic osteomyelitis there have
been isolated besides S. aureus, Staphylococcus epidermidis,
Pseudomonas neruginosn, Servatia marcescens, Eschevichia col,
Enterobacteriacene and  Streptococcus. (MACKOWLACK,
JONES and SMITH, 1978). Without proper treatment,
osteomyelitis can lead to chronic pain, septic arthritis,
crippling joint destruction, abnormal bone remodeling,
vascular compromise among other different conditions
(BERENDT and BYREN, 2004; YIN, CALHOUN,
THOMAS et al., 2008).

2 Material and methods

This work consisted of a literature review where it was
conducted the search for scientific articles in the Pubmed,
Scielo and ISI Web of Knowledge databases. In search
strategies, It has been used the following keywords:
Osteomyelitis morphological aspects. The period of research
articles were from 1980-2011.

3 Results

For the maintenance of homeostasis of bone tissue
it is necessary to balance the activity of osteoblasts and
osteoclasts. This balance can be changed due to infections
caused by pathogens such as S. aureus that are capable of
inducing an inflammatory response by releasing cytokines
that lead to bone and joint destruction by inducing apoptosis
in particular of the tumoral necrosis factor alpha (TNF ),
interleukin 1 (IL-1) and interleukin 6 (IL-6) (WRIGHT and
NAIR, 2010).

In the infected bone, foci of acute osteomyelitis have
a local purulent exudate, lesions in the bone matrix,
compression and destruction of the vasculature as the
infection spreads to the surrounding tissues, exacerbating
osteonecrosis (LAZZARINI, MADER and CALHOUN,
2004; LEW and WALDVOGEL, 2004).

J. Morphol. Sci., 2012, vol. 29, no. 1, p. 16-17


mailto:sidneysato@hotmail.com

Osteomyelitis: a review

Factors that may contribute to osteonecrosis are trauma,
surgeries as they can produce devitalized bone fragments,
ischemia creating a suitable environment for bacterial culture
with formation of abscess and sequestrum within a week
(EMSLIE and NADE, 1983).

Morphological changes related to the presence of
osteomyelitis are observed in radiographic studies where
osteolysis is present, periosteal reaction and sequestrum
which is the presence of segments of necrotic bone separated
from living tissue and forming isolated foci of infection and
that due to lack of vascularization make is inaccessible to
antimicrobial agents or autoimmune response that may lead
to chronic persistent infection (CAREK, DICKERSON and
SACK, 2001; LAZZARINI, MADER and CALHOUN,
2004).

In the course ofinfection, bacteria leads to osteolysis which
is the local bone destruction contributing to the spread and
persistence of infection. An acute inflammation will cause
an intense inflammatory response, thrombosis of endosteal
and periosteal vessels, bone infarcts with subsequent abscess
formation and sequestrum. A slow Inflammation , sluggish
will produce a response of mild to moderate and little or
no ischemic necrosis, a balance is struck between bone
resorption and new bone formation, and sequestrum is less
likely to develop (CIAMPOLINI and HARDING, 2000).

The presence of a bone abscess during the subacute
or chronic stage of hematogenous ostcomyelitis is
known as Brodie abscess (BOUTIN, BROSSMANN,
SARTORIS et al., 1998).

4 Conclusion

Osteomyelitis is an important bone infection that may
result in serious consequences if not treated properly. Despite
its various eathiologies some morphological characteristics
are the same and are observed through radiographic images
where one could notice osteolysis, periosteal reaction, injury
to the bone matrix, production of devitalized bone fragments
and bone necrosis, abscess formation and bone sequestrum.
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