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Abstract.  A report of a successful primary repair of a congenital complete 

sternal cleft in an adult using titanium plates fixed by predrilled screws to the 

manubrium and costal cartilages.  This provided an excellent protective and 

cosmetic result.  To our knowledge, this is the first Saudi case report in 

literature. 
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Introduction 

Congenital sternal fissure or cleft is a very rare anomaly, accounting for 

less than 1 in 100,000 live births.  It results from failure of ventral fusion 

of the sternum which occurs in about on the 8th week of gestation.  The 

complete type occurs in only about 20% where bone formation is absent 

between the hyoid and the pubis
[1-3]

. The ideal time for repair is in 

infancy, as soon as the defect is discovered. Later on, the repair becomes 

more difficult and complicated requiring complex prosthetic material.  

Case Presentation 

A 35-years-old female was presented with complete sternal cleft 

since birth, causing a cosmetic concern and constant fear of trauma.  

Physical examination showed visible aortic and cardiac pulsations.  
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There was a complete sternal cleft which measured 6 cm width between 

the remnants of the sternal edges in inspiration and 4cm in expiration 

with divarication of the recti.  During Valsalva maneuver the sternal cleft 

became wider and the heart bulge was more prominent.  No other 

congenital anomalies apart from hypothyroidism discovered and treated 

since early childhood.  Echocardiography showed no congenital defects.  

Computerized tomograms were done and confirmed the diagnosis (Fig. 1 

and 2).  The laboratory investigations were all within normal limits. 

Intraoperatively, the mediastinal tissues covering the pericardium were 
 

Fig. 1.  3D computerized tomography reconstruction shows the complete sternal cleft. 

 

 
Fig. 2.  Computerized tomography shows the coronal section of the cleft. 
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carefully dissected to expose the anterior and posterior aspect of the 

sternal body edges.  Subcutaneous skin flaps were raised on both sides to 

expose the manubrial ends and the upper four costal cartilages along with 

ribs.  The under surface of the sternum and ribs were also mobilized.  

The first trial of test approximation of the sternal edges resulted in signs 

of cardiac compression.  Widely opening the left pleural cavity and 

second trial of gradual plus a slow approximation did not show any 

hemodynamic changes. 

The sternal fixation system using titanium plates was chosen 

because of its ideal application in such cases with deficient sternal bone.  

The length the screws were selected according to the sternal thickness.  A 

star shaped titanium plate was used in the manubrium and two rows were 

applied to the third and fourth costal cartilages.  Each plate on either side 

was fixed with multiple screws at predrilled sites (Fig. 3a, Fig. 3b).  

Postoperative course was smooth and the patient was discharged home 

well.  The patient has been followed for more than one year with 

excellent results and full patient satisfaction. 

 

Fig. 3 (a). Intraoperative picture of the the titanium plate system. 
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Fig. 3 (b).   Post operative chest X-ray showing the titanium plate system. 

Discussion 

Few cases have been reported in the literature and most of them 

were partial clefts repaired in the neonatal period, which is the ideal time 

where the chest wall and thoracic cavity are still elastic and flexible.  

Most of the difficulty of closing these clefts in adults is attributed the 

rigidity of the chest wall and lack of the flexibility. 

Sternal clefts, especially the complete one have to be closed for 

protection of the heart and great vessels as those patients feel insecure in 

addition to the cosmetic appearance.  Our patient is the oldest age of 

presentation of such defects. 

The sternal fixation system using plates is ideal for those patients 

as there is not enough sternal bone to use stainless steel wires.  This 

system has been used in patients with mediastinitis and complicated 

sterna dehiscence instead of the conventional closure which proved to be 

effective
[4]

.  The other advantage of this system is its locking and 

unlocking feature which allow easy opening in re-exploration.  The width 

of the cleft is the most important factor determining the possibility of 

direct closure. 

In our case it was about 6 cm in inspiration which is considered a 

fairly wide space and perhaps, the gradual closure plus opening the left 

pleural cavity helped in avoiding cardiac compression.  The availability 

of sternal substitute reconstructive procedure has to be there at all times 
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in case of intolerance to direct closure.  All reported cases in the 

literature of complete cleft repair were done using either synthetic 

Marlex, Teflon or Prolene Mesh, methcrylate sandwich or autogenous 

tissues (iliac crest or rib grafts) covered by pectoralis major 

myocutaneous flaps
[5-8]

.  The main drawbacks and hazards of such 

complex sternal reconstruction is the huge amount of foreign body 

material with its liability to untoward reaction, such as infection, extra 

weight on the sternum and the difficulty of going back to the heart, or 

other mediastinal structures for any surgical procedure in the future. 

Santini et al. reported a successful primary repair of complete 

sternal defect associated with congenital heart disease
[7]

.  Sarper and 

colleagues reported sternal reconstruction using pectoralis muscle flaps 

in a 13 years old girl with complete cleft and pectus excavatum
[8]

.  Our 

patient is the rarest subtype of an unusual chest wall defect and late age 

of presentation. In conclusion, simple sternal closure should be attempted 

in those patients before embarking on a complex reconstruction with all 

its drawbacks. 
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