
Tibial osteomyelitis following intraosseous infusion: a case report

Kemik içi infüzyonuna ba¤l› tibia osteomiyeliti: Olgu sunumu
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Fluids, medications, and blood products can be rapidly admin-
istered via intraosseous infusion under emergency conditions,
particularly to pediatric patients aged from 0 to 2 years. A five-
month-old infant who had been hospitalized with a diagnosis
of sepsis developed swelling and hyperemia at the infusion
site 10 days after an intraosseous infusion in the right proximal
tibia. Physical examination showed a serous discharge from a
fistula on the anteromedial side of the right proximal cruris.
Plain radiographs demonstrated periosteal reaction in the right
tibia and osteolytic areas in the proximal metaphysis. With a
diagnosis of acute osteomyelitis, drainage and medullary irri-
gation were performed and parenteral antibiotic treatment was
initiated. Cultures from the surgical site yielded Candida
albicans, upon which fluconazole (8 mg/kg) treatment
was administered for four weeks. A complete clinical and
radiographic improvement was observed at the end of a
12-month follow-up.
Key words: Candida; fungi; infant; infusions, intraosseous/adverse
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Acil durumlarda, özellikle 0-2 yafl grubundaki çocukla-
ra s›v›, ilaç ve kan ürünleri kemik içi infüzyonla h›zl› bir
flekilde verilebilir. Sepsis tan›s›yla çocuk hastal›klar›
servisinde yatmakta olan befl ayl›k bir bebekte sa¤ tibia
proksimalinden uygulanan kemik içi infüzyonundan 10
gün sonra ayn› bölgede flifllik ve k›zar›kl›k görüldü. Fi-
zik muayenede sa¤ kruris proksimal anteromedialde fis-
tül a¤z› ve seröz renkte bir ak›nt› gözlendi. Röntgen gra-
filerinde tibiada periost reaksiyonu ve proksimal metafi-
zer bölgede osteolitik alanlar görülmesi üzerine hastaya
akut osteomiyelit tan›s› kondu; drenaj ve medullar y›ka-
ma uyguland› ve paranteral antibiyotik tedavisine bafl-
land›. Ameliyat s›ras›nda al›nan materyalin kültüründe
Candida albicans üremesi üzerine hastaya dört hafta sü-
reyle flukonazol (8 mg/kg) tedavisi uyguland›. Hastan›n
12. aydaki kontrolünde klinik ve radyografik olarak tam
iyileflme görüldü.
Anahtar sözcükler: Candida; mantar enfeksiyonu; bebek; infüz-
yon, intraosseöz/yan etki; osteomiyelit/etyoloji/ilaç tedavisi; tibia.
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Intraosseous infusion (IOI) is the quickest way to
establish access for rapid administration of medica-
tions and liquids in emergency situations where vas-
cular access is difficult to achieve. In recent years, it
has been very widely used, particularly in resuscita-
tion. Its complications, even tough not frequent, are
severe. This case report presents a patient who devel-
oped osteomyelitis due to Candida albicans. 

Case report

A five month-old female infant who was previ-
ously treated for prediagnoses of chronic gastroen-

teric and metabolic disease at the pediatrics clinic
presented again with similar complaints one week
after her discharge. The patient, who was admitted
to the emergency service due to development of sep-
sis within a short period of time, underwent
intraosseous infusion with Izomix _ (Izomix 1/4,
Biosel ‹laç San. ve Tic; glucose monohydrate 3.75 gr
+ NaCl 0.225 gr in 100 ml) through the proximal of
the right tibia when the vascular access failed. IOI
was terminated after a few hours of administration
when the vascular access was established. For the
treatment of sepsis, vancomycin (4x40 mg) and
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meropenem (20 mg/kg) were given vascularly.
Consultation was required from the orthopaedics
department because of the discharge at the right
cruris from the site of IOI ten days later. Physical
examination revealed swelling, edema and erythema
at the right lower extremity and also fistula aperture
and serous discharge at the proximal and fore-
inward part of the same extremity, corresponding to
where the needle was inserted. Slight restriction was
observed in the motion range of the knee joint. Plain
radiographies showed signs of periost reaction in the
tibia and osteolytic areas at the tibial proximal
(Figure 1a, b). Laboratory findings were as follows;
leucocytes 12900/mm3; sedimentation rate 44
mm/hour; CRP 21.3 mg/l; lymphocytes 49%. The
patient underwent operation at the same day based
on the diagnosis of acute osteomyelitis of the tibia.
A window was opened at the proximal methaphysis
of the tibia through a longitudinal incision from the
right proximal of the tibia, including the fistula.
Culture material was taken from the infection site,
followed by medullary irrigation and drainage. The
operation was terminated after a hemovac drain was
placed, and the extremity was comforted by a long
leg splint. The material was examined by the aerobe
and anaerobe microorganism and fungal cultures.
No cultivation was seen in the aerobe and anaerobe

cultures. When the C. albicans were isolated at the
postoperative day 2, a treatment by fluconazole 8
mg/kg (50 mg/day) was initiated (Figure 2a, b).
Early response was achieved in the treatment, which
lasted for four weeks. No pathological abnormality
was found in the patient by any of the clinic or radi-
ographic studies one year after (Figure 3a, b).

Discussion

Intraosseous infusion is recommended in emer-
gence situations such as traffic accident, severe dehy-
dration and resuscitation, particularly in children
under the age of six years when the vascular access
cannot be immediately achieved.[1] In recent years, it
has also become common in adults.[2] Crystalloids, col-
loids, blood products, resuscitation drugs and antibi-
otics can be safely infused using this technique.

Figure 1. The periost reaction in the tibia and osteolytic areas in 
the proximal metaphysis are evident in the preoperative 
(a) antero-posterior and (b) lateral views.

(a) (b)

Figure 2.The intensity growth and thickening in the 
right tibia are evident in the early postoper
ative comparative (a) antero-posterior and 
(b) lateral views.

(a)

(b)



Usually the proximal region of the tibia is preferred for
intraosseous infusion. The tibial distal, femur distal,
superior iliac crest and sternum can also be used. In
case of pelvic or thoracic trauma, calcaneus and stiloid
projection of the radius are suggested sites for infu-
sion.[3] Intraosseous infusion is particularly recom-
mended in infants because of its simple technique and
higher success rate.[4-7]

Glaeser et al. [6] reported that 75% of intraosseous
infusions they used in 152 children was successful,
and the highest success rate was achieved in infants
under the age of two years while the failures most
commonly resulted from the inaccurate access site and
bending of the infusion needle during the placement.
In the conventional procedure, the site for cannulation
is 1-3 cm below the tibial tuberosity on the anterome-
dial surface of the tibia. After the skin is cleaned by
antiseptic solution, a small amount of local anesthetic
is injected. Periost is reached through a small cuta-
neous incision. The needle is advanced into the bone
by drilling motion or right-left guidance depending on
the features of the tip of the needle. The angle of the
needle should be toward the distal in order to avoid
any injury to the growth plate and any misinsertion
into the knee joint. Loss of resistance inside the needle
when the cavity of the medulla is reached from the
cortex is an indication of the correct employment of
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the procedure. A small amount of liquid and blood dis-
charge from the needle is usual. The correct position of
the needle can be checked by bilateral views. The
insertion site is frequently monitored for any liquid
discharge out of the bone and development of com-
partment syndrome.[8] The risk for complication
increases with hard pressure on the tissues during the
placement of the needle, repeated trials and subcuta-
neous leakage of the agent. [4, 9,10]

The complication rate is approximately 1% in the
intraosseous infusion; subcutaneous extravazation is
the most common complication.[8] Others include frac-
ture, soft tissue infection, osteomylitis, skin necrosis,
fat emboli, growth plate injury, development of com-
partment syndrome and amputation. [11-17] Stoll et al. [4]

indicated that the osteomyelitis developed 24 hours
after IOI in a three-month old infant might have been
associated with inflammation resulting from the high
dosage of adrenalin. Rosetti et al.[10] found an
osteomyelitis rate of 0.6% in a study including 4270
patients, developing in patients with bacteremia and
when the intraosseous infusion lasted long.

Intraosseous infusion has become widely used in
our country in the last decade, like all over the world.
So, it is hardly possible to use this procedure or expe-
rience its complications for most of the physicians and

Figure 3. (a) Anteroposterior views of the both tibia and (b) lateral view of the right tibia at the post
operative month 12.
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orthopedists. C. albicans was isolated from the mater-
ial taken during the operation in our case. Although
acute hematogenous osteomyelitis is common, devel-
opment of osteomyelitis following the IOI procedure
and C. albicans as determinant factor made it a specif-
ic case. The only case with fungal infection following
the IOI procedure was reported by Platt et al.[1 8] in the
literature.

Intraosseous infusion is a life-saving procedure
allowing rapid administration of the medications and
liquids into the systemic circulation in situations
where vascular access is failed in children. Follow up
of complications resulting in serious sequela is usual-
ly insufficient since the procedure is mostly performed
by the pediatricians. Using the technique and monitor-
ing the complications accompanied with an orthope-
dist and termination of the procedure as soon as possi-
ble would be helpful in reducing the complications
such as compartment syndrome, osteomyelitis and
fracture. 
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