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Case Report

Sternal nonunion on bone scintigraphy: a case report
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ABSTRACT
Sternal non-union is a severe complication of sternotomy closure following open heart surgeries. Healing problems typically
occur in 0.3% to 5% of patients. Technetium-99m methylene diphosphonate (99mTc-MDP) bone scintigraphy has been used
to assess bone nonunion to predict the healing response for proper management.
In this report, we present the case of a marked sternal nonunion following coronary artery bypass graft (CABG), using
radionuclide bone scintigraphy.
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INTRODUCTION
Sternal non-union is a severe complication of
sternotomy closure following open heart surgeries. In
the literature, healing problems have been mentioned
in 0.3% to 5% of patients, which might carry 14-47%
mortality rate secondary to superimposed infection
[1, 2].
Sternal nonunion, primarily described in 1928, was
thought to be secondary to infection; nevertheless, in
1978 Stoney et al categorized and defined sterile
sternal nonunion as a distinct entity [3].

At present, diagnosis of sternal nonunion necessitates
some symptoms such as pain or clicking with
objective clinical evidence of instability for more
than 3 months despite lack of infection [3, 4].
In this respect, technetium-99m methylene
diphosphonate (99mTc-MDP) bone scintigraphy was
used to assess bone nonunion to predict the healing
response for further treatment [5-7].
Here, we present a case with marked sternal
nonunion following coronary artery bypass graft
(CABG), using radionuclide bone scintigraphy.
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CASE REPORT
A 52-year-old man who underwent coronary artery
bypass graft (CABG) developed high-grade fever and
chills; his condition deteriorated gradually.
Therefore, following sepsis workup, a course of
antibiotic treatment was initiated. In physical
examination, a pulsatile protrusion along the midsternal line was detected. Diagnosis was sternal
nonunion followed by an incisional hernia (Figure 1).

of a clicking sound or a sensation of grinding of the
edges of sternal bone during chest wall movement. Li
et al reported 3 patients with remarkable sternal
nonunion after coronary artery bypass graft surgery
[8].
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Fig 2. A radionuclide whole body bone scan shows a split sternum
with a linear radiotracer uptake in the L1 vertebra.

DISCUSSION
This case represents a vivid sternal nonunion
followed by an incisional hernia. Sternal nonunion is
usually categorized as partial or complete [4].
Complete nonunion is classified into four categories
based on the existence of transverse fractures or
missing bone segments. Type I describes a midline
nonunion without any accompanying transverse
fractures. Type II is nonunion with a unilateral
transverse fracture and type III refers to nonunion
with single or multiple bilateral transverse fractures.
Type IV nonunions defines several fractures with a
missing bone segment along with free-floating bone
fragments [4]. Risk factors for sternal nonunion
following median sternotomy include extrinsic or
intrinsic variables but mostly multifactorial [3].
Sternal dehiscence may cause nonunion if it is not
diagnosed in the early postoperative phase. Sternal
nonunion, which also infrequently develops even in
the lack of dehiscence, may result in further
complications. Signs of sternal instability may consist

Fig 3. CT scan of the thorax: There is a large protrusion of the
heart through the sternum after CABG (arrows).
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To assess the possibility of bone healing, the patient
was referred to the department of nuclear medicine.
A radionuclide bone scan showed a complete defect
along the sternum (Figure 2). This finding was
confirmed in the CT scan images (Figure 3).
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Fig 1. Postoperative photograph at 2 years.
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In our case, a complete splitting of the sternum on the
bone scan was observed. Radionuclide bone scans
may be valuable in either distinguishing the healing
process or finding any nonunion bone following
surgical intervention.
A radionuclide bone scan may be quite helpful in
assessing the state of nonunion process, and help the
surgeon to have a better idea of the patient’s
condition before repair is attempted.
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Although sternal nonunion is not associated with
increased mortality, appropriate treatment is critical.
Sterile nonunion considerably increases morbidity,
and the patients are prone to osteomyelitis,
mediastinitis, and deep sternal space infections [9,
10].
Preoperative radiographs or computed tomography
(CT) are useful for the determination of the number
and location of fractures and wires as well as for
surgical planning [11].
The efficacy of technetium-99m methylene
diphosphonate (99mTc-MDP) bone scintigraphy in
the nonunion assessment has been evaluated in a
number of studies [5-7]. Bone scans have
demonstrated 3 distinct scintigraphic patterns. The
most common pattern is an increased uniform uptake
at the non-union site (group 1) [5]. The second most
common pattern is described as an increased activity
at the bone edges with a photopenic region between
the fracture sites (group 2a) or a generalized decrease
in the radiotracer uptake in the region of bone
fragments (group 2b). When the scintigraphic pattern
does not meet either of the two patterns or when the
existence of photon-deficient area between the bone
fragments could not be interpretated with certainty,
the condition is defined as indeterminate (group 3).
Therefore, 99mTc bone scintigraphy seems to be a
helpful modality in determining complicated nonunions and selecting appropriate mode of therapy [5,
12, 13].
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