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CASE SUMMARY
A teenage gymnast felt a strong pain with a 
cracking sound in the sternum while practicing on 
the parallel bars. The pain occurred without blunt 
force trauma, requiring them to stop training and to 
consult the emergency department (ED).

Clinically, they were in pain, hemodynamically 
stable, without chest wall deformity. A chest X- ray 
found a non- displaced manubriosternal joint (MSJ) 
widening (figure 1A). Conservative management 
with step 1 pain killers and sports contraindica-
tion were proposed. For 1 week, the pain was well- 
managed by pain killers.

On the seventh day, while they were sitting, 
extreme sternal pain occurred with another 
cracking sound.

At the ED, we found an exhausted patient in a 
lot of pain, with difficulty lying down. They were 
hemodynamically stable with normal oxygen satu-
ration. Severe morphine- seeking pain aggravated 
by thoracic movement was observed. A chest defor-
mity was also seen. A lateral chest X- ray found a 
posterior dislocation of the sternal body over the 
manubrium (figure 1B). A chest computed tomog-
raphy scan with intravenous contrast revealed a 
fracture hematoma, without other chest lesion 
(figure 1C,D). ECG and troponin I and T were 
undisturbed.

Finally, because the patient was stable and their 
pain was well controlled, they were released home 
with step 3 painkillers, sports contraindication for 
3 months, and a follow- up consultation 3 weeks 
later with a chest X- ray.

During the follow- up consultation, persistent and 
severe pain despite morphine, difficulty breathing, 
and a significant impact on schooling were reported. 
No bone callus or new displacement were found on 
the chest X- ray.

WHAT WOULD YOU DO NEXT?
A. Continue conservative management with mon-

itoring and painkillers at home, along with 
follow- up consultations.

B. Perform conservative treatment with manipula-
tive hyperflexion reduction.

C. Perform conservative treatment with rehabilita-
tion by distraction osteogenesis.

D. Perform surgical stabilization of the MSJ dislo-
cation with plates and screws.

E. Perform surgical stabilization of the MSJ dislo-
cation with wires.

WHAT WE DID AND WHY
D. Perform surgical stabilization of the MSJ disloca-
tion with plates and screws.

After a literature review and because of the 
significant impact on the patient’s everyday life 
with severe pain despite morphine, as well as diffi-
culty breathing, pediatric surgeons decided to offer 
surgical stabilization of the MSJ dislocation.

The operation took place 20 days after secondary 
displacement and was performed by pediatric ortho-
pedic and cardiac surgeons, based on a previous 
MSJ dislocation case report published by Nijs and 
Broos in 2005.1

After general endotracheal anesthesia, with the 
patient in the supine position, a 7 cm midsternal 
incision was made over the MSJ dislocation. 
After debridement of the MSJ and liberation of 
the anterior periosteum, an unconsolidated MSJ 
dislocation was found (figure 2A). After resection 
of the fibrosis, the sternum was reduced to the 

Figure 1 (A) First sagittal chest X- ray realized the day 
of initial trauma: a manubriosternal joint dislocation 
without displacement is found. (B) Sagittal chest X- 
ray the day of secondary displacement revealing an 
8 mm posterior dislocation of the sternal body over 
the manubrium. (C, D) Preoperative sagittal and axial 
computed tomography scan: a dislocation hematoma 
without mediastinal injuries is noted. Sternal body 
(marked by an asterisk) is surrounded by hematoma. 
Internal thoracic arteries (marked by arrows) are free of 
lesions.
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manubrium using a reduction clamp. Osteosynthesis between 
the manubrium and the sternal body was carried out using 
two L- shaped plates (Synthes, left and right LCP dorsal distal 
radius L- plate 2.4, TiCP- 442.501 and TiCP- 442.503), two 
2.4 mm non- locking standard screws (Synthes, Cortex Screw 
StarDrive 2.4 mm, self- tapping, TAN- 401.762) at the top of 
the plates, and four 2.4 mm angular stable locking screws 
(Synthes, Locking Screw StarDrive 2.4 mm, self- tapping, 
TAN- 412.810) at the bottom of the plates. Two non- locking 
standard screws were used because no other angular stable 
locking screws were available (figure 2B). Good stabilization 
was obtained at the end (figure 2C,D). The anterior perios-
teum and the wound were closed in layers without suction 
drainage tubes (figure 3A). The intraoperative chest X- ray 
showed perfect correction of the displacement.

Postoperative recovery was uneventful, and they were 
discharged on the fifth postoperative day with a step 1 pain 
killer, sports contraindication for 6 months, and a first follow- up 
visit with a chest X- ray 6 weeks post- operation.

The first follow- up visit showed a satisfactory outcome with 
well- aligned and stable sternal healing on the chest X- ray and 
CT scan.

Neuropathic pain was the main complication for the first 
2 months, which was well- managed by lidocaine patches.

Sternal pain returned 7 months post- operation. A chest X- ray 
found migration of the left non- locking standard screw, moti-
vating its quick removal using the original scar through a short 
proximal incision (figure 3B).

Nine months post- operation, the young patient was pain- free, 
allowing moderate physical activity resumption (figure 3C). 
The patient was seen several times for follow- up visits with a 
chest X- ray until we obtained a satisfactory consolidation of the 
sternum.

Removal of osteosynthesis material was performed 15 
months after the initial operation, and the patient continues to 
do well, allowing normal physical activity resumption. Good 
cosmetic results were obtained 6 months after the last operation 
(figure 3D).

This case shows us a rare evolution of an initially non- 
displaced MSJ dislocation with secondary non- traumatic 
displacement. Given our literature review, there is currently 
no consensual management for pediatric sternal fractures and 
dislocations.2

Children presenting at the ED with non- surgically managed 
MSJ displacement must be seen quickly in consultation by a 
pediatric surgeon to look for secondary displacement with a 
chest X- ray (1 week for example). Later consultation checks 
the reduction quality by bone remodeling with a new chest 
X- ray.

If conservative treatment is chosen, clear advice should be 
given. In our center, we advise avoiding carrying heavy loads 
(more than 5 kg) for 3 months. Sports should be stopped for 3 or 
6 months for contact sports.

Because of noble organ presence behind the MSJ and the 
risk of immediate life- threatening injuries in case of damage, 
as well as the risk of mistreatment complications (chronic pain 
syndrome, recurrence, subluxation, pseudoarthrosis, structural 
deformity, periarticular calcification, and ankylosis),3 4 we think 
that secondary MSJ dislocation displacement is a good indica-
tion for surgical treatment. Sternal plating seems to be the treat-
ment of choice in these cases, with good follow- up results.5–8

Finally, a multidisciplinary approach including pediatric, 
orthopedic, and visceral surgeons, acute pain services and 

Figure 2 (A) Operating field view after a 7 cm midsternal incision and 
debridement of the manubriosternal joint. (B) Osteosynthesis with two 
L- shaped plates, two 2.4 mm non- locking standard screws at the top of 
plates, and four 2.4 mm angular stable locking screws at the bottom of 
the plates. (C, D) Intraoperative chest X- ray control after osteosynthesis 
showing a perfect correction of the displacement.

Figure 3 (A) Surgical scar at postoperative day 3. (B) Migration of the 
left non- locking standard screw causing pain at postoperative month 7. 
(C) Surgical scar 9 months after initial operation. Redo operation with 
screw removal can be seen at the top of the scar. (D) Surgical scar 6 
months after plates and screws removal.
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physiotherapists will be necessary to achieve optimal functional 
outcomes and avoid chest wall and pulmonary complications.4
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