
A Scitechnol JournalShort Commentary

Journal of Pulmonary
Medicine

Andrei I. Gritsiuta et al., J Pulm Med 2021, 5:4

All articles published in Journal of Pulmonary Medicine are the property of SciTechnol, and is protected by copyright laws. 
Copyright © 2021, SciTechnol, All Rights Reserved.

Surgical Correction of Currarino-
Silverman Syndrome
Andrei I. Gritsiuta1*, Leslie R. Elmore1 and Roman V. Petrov2

associated with congenital heart defects. In 1956, Monnet et al. [3] 
documented the first case of congenital heart disease associated with 
a sternum that was entirely fused and angulated. During cardiogenesis, 
abnormal differentiation results in defects of the sternum, endocardial 
cushion, and aortic arch derivatives [4]. These embryologic changes 
may manifest as patent ductus arteriosus, atrial and/or ventricular sep-
tal defects, tetralogy of Fallot, transposition of the great arteries, and 
coarctation of the aorta. CS syndrome is also often associated with 
spinal deformities as well as both Turner’s syndrome and Noonan’s 
syndrome [5,6]. In our case series, echocardiography revealed various 
cardiac pathology in three of four patients: mitral and tricuspid regur-
gitation, mitral valve prolapse, and ventricular septal defect [7].

CS syndrome is commonly confused with pectus excavatum as both 
deformities appear similarly, but the surgical treatment approaches are 
very different. Proper classification is the foundation of appropriate 
surgical treatment. Acastello [8] differentiated various chest wall de-
formities based on the origin of the defect: type 1 (cartilaginous), type 
2 (costal), type 3 (chondrocostal), type 4 (sternal) and type 5 (clavicle-
scapular). CS syndrome was classified as type 1, or cartilaginous. Torre 
et al. [9] furthered the classification of type 2 pectus carinatum, stating 
that this sternal type was of normal length without depression of the 
lower third. On the other hand, a short, “Z”-shaped sternum pointed 
to CS syndrome. Patients with mild to moderate forms of CS syndrome 
can present with depression of the lower third of the sternum, attrib-
uting to confusion with pectus excavatum. In pectus excavatum, the 
sternal depression starts at the angle of Louis and deepens towards the 
xiphoid process along with elongated cartilages [10]. Thus, confusion 
about classification is still an actual issue. Terms “Currarino Silverman 
syndrome,” “pouter pigeon chest,” “chondromanubrial deformity,” “type 
2 pectus carinatum” and “pectus arcuatum” are used, at times, inter-
changeably. 

In 1952, Ravitch et al. [11] described his surgical approach to CS syn-
drome, which included two transverse osteotomies at the area of great-
est sternal protrusion following elevation of the pectoralis major muscle 
and removal of deformed costal cartilage segments. Later, in 1960, he 
developed three main steps in the surgical treatment of CS syndrome: 
resection of the subperichondrial cartilage, preservation of the poste-
rior sternal plate and periosteum with transverse sternotomy, and fixa-
tion of the chest wall shape, allowing for osteosynthesis [12]. 

In 1963, Robichek et al. [13] described his methods, which depended 
on the CS syndrome type: type A or type B. Type A (moderate depres-
sion of the sternum with manubrial protrusion and two adjacent carti-
lages) correction included subperichondrial resection of the protruding 
cartilage, transverse osteotomy, and anterior resection of the prominent 
manubrium. Type B (significant depression) correction included an up-
per level transverse wedge sternotomy at the depression with Marlex 
mesh placement. 
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Short Commentary
Currarino Silverman syndrome is a rare form of pectus carinatum that 
was first described by Guido Currarino and Frederic Silverman in 1958. 
Pectus carinatum, along with pectus excavatum are the two most com-
mon congenital anterior chest wall deformities. Compared to pectus 
excavatum, pectus carinatum is present in only 5%-15% of patients with 
anterior chest wall abnormalities. There are two principal subtypes of 
pectus carinatum: Chondrogladiolar (type 1) and chondromanubrial 
(type 2). While the etiology is not fully understood, it is thought that 
the sternal deformity is due to an excessive growth of costal cartilage 
[1]. Type 2, also known as Currarino Silverman (CS) syndrome, is a 
developmental anomaly characterized by prominent sternal angulation 
and a decreased length due to complete, non-segmentation or prema-
ture synostosis of the ossification centers in the sternum [2]. CS syn-
drome is separated from other types of pectus carinatum by a unique 
appearance: a short, “Z” shaped sternum with prominent outward pro-
trusion. A bilateral deformity of the second to fifth costal cartilages is 
also present and the xiphoid process is absent (Figure 1).

Figure 1. Anatomical representation of Currarino-Silverman syn-
drome: (A) short, broad, fused sternum with prominent outward pro-
trusion; the xiphoid process is absent; deformed, fused and elongated 
costal cartilages formed abnormal sharp angle; (B) Chest CT scan with 
3-D reconstruction.

In addition to unique physical features, CS syndrome is frequently 
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Lam et al. [5] described a technique which included a 2 cm resection 
of the sternum at the most prominent point with two additional trans-
verse osteotomies: one above and one below the resection. Brichon et 
al. [14] described a similar technique which included three osteotomies 
with resection of the curved anterior angle of the sternum. For chest 
wall stabilization, a Strasbourg Thoracic Osteosynthesis System (STRA-
TOS) was placed in front of the sternum instead of bar placement. In 
another study, Kara et al. [15], used two STRATOS devices, which were 
introduced through the retrosternal space. 

Fonkalsrud at al. [16] published a technique in which costal cartilages 
were reattached to the sternum and ribs, while preserving the perichon-
dral sheath. An Adkins strut was placed posterior to the lower aspect of 
the sternum. This allowed for correction of sternal depression as well as 
preventing flail chest and paradoxical respiration postoperatively. 

For stabilization, Kuzmichev et al. [17] described the use of parallel ver-
tical titanium places placed on the inferior sternum, which provided 
for sternal osteosynthesis. Furthermore, Leng et al. [18] also described 
the use of vertical titanium plates. However, they utilized the use of 
technology based templates for design and osteotomy angle creation. 

In a recent case series, we described modified Ravich technique with 
one and two level osteotomies using parallel stainless steel surgical 
monofilament wires and parallel low profile titanium plates for osteo-
synthesis of the sternum [7]. 

Due to the rare nature of CS syndrome and small number of publica-
tions surrounding surgical correction, no uniformly accepted surgical 
treatment has been described by current literature. However, Ravitch 
type procedure with multi-level wedge osteotomy remains the best sur-
gical option and proper classification of CS syndrome is a mainstay of 
successful surgical repair. 
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