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INSTRUCTIONS FOR USE 
The following Coverage Policy applies to health benefit plans administered by Cigna companies. Coverage Policies are intended to provide 
guidance in interpreting certain standard Cigna benefit plans. Please note, the terms of a customer’s particular benefit plan document 
[Group Service Agreement, Evidence of Coverage, Certificate of Coverage, Summary Plan Description (SPD) or similar plan document] may 
differ significantly from the standard benefit plans upon which these Coverage Policies are based. For example, a customer’s benefit plan 
document may contain a specific exclusion related to a topic addressed in a Coverage Policy. In the event of a conflict, a customer’s benefit 
plan document always supersedes the information in the Coverage Policies. In the absence of a controlling federal or state coverage 
mandate, benefits are ultimately determined by the terms of the applicable benefit plan document. Coverage determinations in each specific 
instance require consideration of 1) the terms of the applicable benefit plan document in effect on the date of service; 2) any applicable 
laws/regulations; 3) any relevant collateral source materials including Coverage Policies and; 4) the specific facts of the particular 
situation. Coverage Policies relate exclusively to the administration of health benefit plans. Coverage Policies are not recommendations for 
treatment and should never be used as treatment guidelines. In certain markets, delegated vendor guidelines may be used to support 
medical necessity and other coverage determinations. Proprietary information of Cigna. Copyright ©2014 Cigna 
 
 
Coverage Policy 
 
Coverage for surgical repair of a chest wall deformity is dependent upon benefit plan language, may be 
subject to the provisions of a cosmetic and/or reconstructive surgery benefit and may be governed by 
state and/or federal mandates. Under many benefit plans, surgery for a chest wall deformity is not 
covered when performed solely for the purpose of improving or altering appearance or self-esteem or to 
treat psychological symptomatology or psychosocial complaints related to one’s appearance.  
 
Under many benefit plans formerly administered by Great-West Healthcare reconstructive services and 
surgery are covered when the reconstruction services are being performed for one of the following 
primary purposes: 1) to relieve severe physical pain caused by an abnormal body structure; 2) to treat a 
functional impairment caused by an abnormal body structure or to restore an individual’s normal 
appearance, regardless of whether a functional impairment exists, when the abnormality results from a 
documented illness that occurred within the preceding 12 months.  
 
Please refer to the applicable benefit plan language to determine the terms, conditions and limitations of 
coverage. 
 
If coverage for surgical repair of a chest wall deformity is available, the following conditions of coverage 
apply. 
 
Cigna covers surgical repair of pectus excavatum as medically necessary when imaging studies (e.g., 
computerized tomography [CT] scans, radiographs, magnetic resonance imaging [MRI]) confirm a 
pectus index (i.e., Haller index) greater than 3.25 and EITHER of the following criteria is met: 
 

• Pulmonary function studies demonstrate restrictive or obstructive lung disease  

https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0178_coveragepositioncriteria_breast_reconstruction_follow_mast_lump.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0178_coveragepositioncriteria_breast_reconstruction_follow_mast_lump.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0394_coveragepositioncriteria_spinal_orthoses.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0510_coveragepositioncriteria_transthoracic_echocardiography.pdf
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• Cardiac imaging (e.g., echocardiography, stress echocardiography, MRI) demonstrates findings 
consistent with external cardiac compression. 

 
Cigna covers surgical repair of pectus carinatum as medically necessary when there is documented 
evidence of significant physical functional impairment (e.g., cardiac or respiratory insufficiency), and 
the procedure is expected to correct the impairment.  
 
Cigna covers the surgical repair of a chest deformity associated with Poland syndrome as medically 
necessary when rib formation is absent. 
 
Not Covered 
 
Cigna does not cover the Magnetic Mini Mover Procedure (3MP) for the treatment of pectus excavatum 
because it is considered experimental, investigational or unproven.  
 
Cigna does not cover surgical repair of a chest wall deformity performed solely to improve or alter 
appearance or self-esteem or to treat psychological symptomatology or psychosocial complaints 
because it is considered cosmetic and not medically necessary.  
 
Under many benefit plans, Cigna does not cover breast reconstruction procedures performed in 
association with surgical repair of a chest wall deformity for Poland syndrome, pectus excavatum, or 
pectus carinatum, because each is considered cosmetic in nature and not medically necessary. Such 
reconstruction procedures include, but are not limited to the following: 
 

• breast reconstruction with latissimus dorsi flap or other technique 
• mastopexy 
• mammoplasty with or without prosthetic implant 
• nipple/areolar reconstruction 
• breast reconstruction with tissue expander 
• revision of reconstructed breast  
• insertion of breast prosthesis 
• reconstructive surgery to produce a symmetrical appearance 

 
 
General Background 
 
The thorax (i.e., chest cavity) is a rigid structure that protects the thoracic organs and supports the upper 
extremities. Commonly reported chest wall deformities include pectus excavatum (PE), pectus carinatum (PC) 
and Poland syndrome. In many cases, primarily cosmetic complaints are associated with the abnormality. 
However, abnormalities of the chest wall can lead to restrictive pulmonary disease, impaired respiratory muscle 
strength, and decreased ventilatory performance in response to physical stress (Boas, 2011). Cardiac or 
respiratory impairment may result in functional limitations, such as activity intolerance. Other symptoms may 
include mild to moderate exercise limitation, respiratory infections, and asthmatic symptoms as well as 
decreased stamina and endurance.  
 
Pectus Excavatum 
PE, also referred to as a sunken chest or funnel chest, is the most common congenital chest wall deformity... 
The deformity may be deeper on the right side than on the left and result in a rotation of the sternum. It is 
usually diagnosed within the first year of life, with wide variations in the degree of sternal depression. Although 
most patients are asymptomatic, during periods of rapid bone growth (e.g., puberty), the appearance of the 
chest may worsen and symptoms may develop. Moderate to severe deformities may displace the heart into the 
left chest, decreasing stroke volume and cardiac output. Chest deformities may also depress the sternal volume, 
adversely affecting the flow of air in and out of the lungs. Scoliosis, congenital heart disease and functional heart 
murmurs can also be associated with PE. Symptoms may include fatigue, dyspnea, chest discomfort and 
palpitations with mild exercise. The body generally compensates by increasing the heart rate with activity to 
overcome the decreased cardiac output and by more rapid, shallow breathing to compensate for the respiratory 
deficit. Pulmonary effects associated with PE generally include restrictive lung disease, atelectasis, and 
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paradoxical respiration. Restricted lung disease is indicative when the total lung capacity (TLC) (forced vital 
capacity plus residual capacity) is less than 80% of the predicted value for an individual (Rakel, 2011; Johnson 
and Brunetta, 2005.   
 
Pectus Carinatum 
PC (i.e., pigeon breast or chicken breast) is a congenital chest deformity characterized by an anterior protrusion 
deformity of the sternum and costal cartilages. PC is typically not confirmed until after the growth spurts of early 
adolescence. This deformity produces a rigid chest and, while symptoms are uncommon, it may result in 
inefficient respiration as a result of the restrictive chest formation. Three types of PC-related defects have been 
identified in the literature: 
 

• anterior displacement of the body of the sternum and symmetrical concavity of the costal cartilages 
• lateral depression of the ribs on one or both sides of the sternum 
• the pouter pigeon breast (the least common of the three): a defect that consists of an upper or 

chondromalacial prominence with protrusion of the manubrium and depression of the sternal body 
 
The degree of physiological impairment is related to the degree of chest deformity. Patients with PC may 
develop symptoms as a result of restricted air exchange; complete expiration of air from the lungs may not 
occur. In addition, pain may result from the secondary pressures that develop from the overgrowth of cartilage. 
Other conditions that may be associated with PC include frequent respiratory infections, asthma, rickets, mitral 
valve disease, Marfan’s syndrome, scoliosis and other cardiac changes. 
 
Poland Syndrome 
Poland syndrome (i.e., Poland’s anomaly, Poland’s syndactyly), is a a rare congenital disorder associated with 
lateral depression of the ribs on one or both sides of the sternum. The right side of the body is affected twice as 
often as the left. When the anomaly occurs on the left side of the body, the heart and lungs are vulnerable, 
because they may be covered only by skin, fascia and pleura (Rush, Ginsberg, 1999). Although the anomaly is 
associated with a wide range of malformations, the condition is characterized by absence or hypoplasia of the 
pectoralis major muscle, absence or hypoplasia of the pectoralis minor muscle, absence of costal cartilages, 
hypoplasia of the breast and subcutaneous tissue, and a variety of hand and upper-extremity anomalies. In 
cases of severe cartilage deficiency, patients may develop lung hernia and paradoxical respiratory motion. In 
less severe cases, patients may develop a simple flattening of the anterior chest wall. 
 
Diagnosis and Evaluation 
The severity of the chest wall abnormality is dependent upon the depth, symmetry and width of the deformity. 
Chest radiographs are commonly used to determine the degree of chest wall deformity. Plain anteroposterior 
and lateral radiographs are used to determine the Haller index (a measurement of chest diameter). Cross-
sectional imaging such as computerized tomography (CT) scans and magnetic resonance imaging (MRI) may 
be used to evaluate the degree of cardiac compression (ventricular compression), pulmonary compression, and 
cardiac displacement. CT scan ratios that reveal transverse to AP diameter of greater than 3.25 are considered 
significant for pectus excavatum. A normal chest has an index of 2.5 (Malek, et al., 2003; Fonkalsrud, 2004). 
Another method being investigated to determine the severity of chest wall deformity is the correction index 
which involves measuring the minimum distance between posterior sternum and anterior spine and the 
maximum distance between anterior spine most anterior portion of the chest. The difference between the two is 
then divided by the latter (×100) to give the percentage of chest depth representing the defect (St. Peter, et al., 
2011). The correction index is a newer method proposed to define the pectus deformity; however, in comparison 
to the Haller Index, the correction index has no clearly established threshold for determining the degree of chest 
wall deformity.  
 
Echocardiography and/or electrocardiography may also be used to evaluate cardiac status. Respiratory status 
can be determined with the use of pulmonary function studies. In some cases, pulmonary function studies may 
reveal a restrictive pattern (incomplete lung expansion) and a subsequent decrease in pulmonary volume and 
reserve. The forced expiratory volume (in one second) (FEV1), forced vital capacity (FVC), and total lung 
capacity (TLC) are reduced while the ratio of FEV1/FVC may be normal or increased in the presence of 
restrictive airway disease. TLC <80% predicted value signifies restrictive pulmonary disease.  
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The diagnosis of Poland syndrome is usually obtained by clinical exam. Chest wall abnormalities and 
determining the presence of latissimus dorsi muscles may require CT scans while chest radiographs may be 
utilized to evaluate rib formation.  
 
Surgical Treatment 
Indications for surgical correction are controversial and vary widely. Surgical repair is offered primarily as a 
method of improving cosmesis and psychological factors but may be necessary to improve cardiopulmonary 
function in some patients, as the disfigurement may be accompanied by physiologic impairment. 
 
Pectus Excavatum/Pectus Carinatum: While the optimal age for surgical repair is generally between the ages 
of 11 and 18 years, and may be performed in adults, each case must be reviewed individually for the presence 
of impaired cardiopulmonary symptoms. Criteria that may be used to demonstrate severe PE and the need for 
surgical repair include two or more of the following (Goretsky, et al., 2004):  
 

• a Haller CT index greater than 3.25 
• pulmonary function studies that indicate restrictive or obstructive airway disease 
• a cardiology evaluation, where the compression is causing murmurs, mitral valve prolapse, cardiac 

displacement, or conduction abnormalities on the echocardiogram or EKG  
• documentation of progression of the deformity with associated physical symptoms other than isolated 

concerns of body image 
• a failed Ravitch procedure 
• a failed minimally invasive procedure 

 
Surgery for PE may be performed using any one of several techniques, including a sternal osteotomy (i.e., a 
modified osteotomy that involves supporting, removing and repositioning the sternum) or implantation of a 
Silastic mold in the subcutaneous space to fill the defect without altering the thoracic cage. Surgical correction 
often employs a metal bar behind the sternum; the bar may be removed in one to two years, after remolding has 
occurred. The standard surgical procedure is the open Ravitch procedure, which involves extensive dissection, 
cartilage resection and sternal osteotomy. More recently, minimally invasive techniques, such as the Nuss 
procedure (i.e., a minimally invasive repair of pectus excavatum [MIRPE]), have been utilized that involve the 
insertion of a convex steel bar beneath the sternum through small thoracic incisions. These recently developed 
minimally invasive methods do not require cartilage resection or osteotomy. A procedure that is currently under 
investigation for the treatment of PE is the Magnetic Mini Mover Procedure (3M) which utilizes a magnetically 
coupled implant to pull the sternum forward and remodel the deformed costal cartilage. The internal magnetic 
implant is surgically placed on the sternum and an external magnet is applied using a custom-fitted chest wall 
orthotic device. The Magnetic Mini-Mover device is currently under investigation in a United States Food and 
Drug Administration (FDA) sponsored Phase III Investigational Device Exemption (IDE) clinical trial 
(NCT01327274); IDE approval allows the device to be used in a clinical study for the collection of safety and 
effectiveness data. Current evidence evaluating the magnetic mini mover procedure in the published peer-
reviewed scientific literature is limited to pilot studies (Harrison, et al., 2007, Harrison, et al 2012).  
 
Surgical repair is also often recommended for the treatment of PC. The initial surgical repair for PC involves 
removing the affected cartilages and mobilizing the skin and pectoralis muscle flaps. To straighten the sternum, 
any one of the following surgeries may be performed: 
 

• an osteotomy 
• a subperichondrial resection of the involved costal cartilages 
• a wedge-shaped osteotomy in the anterior sternal plate 

 
While orthotic bracing may be effective for correction of the chest wall deformity associated with PC, this type of 
treatment is often aimed at improving cosmesis.  Compression orthotic braces exert pressure on the 
anteroposterior direction and may be recommended for skeletally immature children (e.g.,< age 18 years) with 
mild to moderate chest deformities. Prolonged use of the orthotic device is often required for total correction and 
compliance is an important factor for successful remodeling. As a result candidates must be motivated to wear 
the brace (Goretsky, et al., 2004; Obermeyer, Gorestsky, 2012).   
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Poland Syndrome: Patients with Poland syndrome typically present for surgical reconstruction to improve 
physical appearance and correct breast asymmetry. Surgical procedures involving the breast and muscles to 
achieve symmetry are considered cosmetic since there is no significant impairment being corrected. Patients 
who present with absent ribs are also considered candidates for surgical repair (Townsend, 2004). In such 
cases, operative reconstruction may eliminate paradoxical motion, improving respiratory impairment. For more 
severe conditions, reconstructive surgery also provides protection of the underlying heart and lung structures. 
While there are a variety of surgical techniques to correct the deformity, a common approach is to use the 
latissimus dorsi muscle with autologous rib grafts to reconstruct the chest wall. 
 
Surgical treatment of Poland Syndrome often consists of reconstruction of the breast and nipple on the affected 
side by a plastic surgeon, in addition to surgical repair of the chest wall muscles and hypoplastic bone. Surgery 
is performed early (approximately age 13) in males, however, in females, reconstructive surgery is often 
deferred until breast development is complete. If there are rib abnormalities and paradoxical motion, the rib 
grafts or other chest wall stabilization may occur before breast development is complete. Generally, 
reconstruction of the breast involves tissue expansion, placement of permanent breast implants and may involve 
myocutaneous or latissimus dorsi flaps if there is an associated anomaly of the pectoral muscle. Nipple-areolar 
reconstruction is generally performed at a later stage. Consequently, for patients with Poland syndrome, 
treatment provided before complete breast development may involve the use of tissue expanders in the affected 
side which can be inflated periodically to match development of the unaffected breast. Expanders allow for 
tissue expansion and accommodation of a permanent implant and latissimus muscle upon completion of breast 
development. Once breast development is complete, the expander is removed and a permanent prosthesis is 
inserted and breast reconstruction is performed.  
 
Surgical repair of the chest wall includes the reconstruction of the pectoral muscles and resection of deformed 
cartilages. This repair typically involves muscle transfers and/or flaps to match normal development of the 
unaffected side, reconstruction of the axillary line, and correction of infraclavicular flattening. If necessary, 
reconstruction of the rib cage may be performed at this time with autologous rib grafts.  
 
Literature Review 
Published evidence evaluating surgical repair of chest wall deformities consists of meta-analyses, retrospective 
reviews, case series, cross-comparison studies and prospective trials. The reported clinical outcomes are 
mixed; differences among outcomes may be related to patient selection criteria, the degree of severity of the 
deformity, the surgical technique utilized, and growth effects. Many authors evaluate and report on the methods 
of surgical repair and improved cosmetic outcome while some evaluate the impact of PE or PC on 
cardiopulmonary function. There is little consensus regarding the degree of cardiopulmonary impairment, if any, 
that is associated with these anomalies. The effects of surgery on exercise tolerance are not clearly established, 
however, data suggesting improvement in cardiovascular and/or pulmonary function and activity tolerance after 
surgical repair has been reported (Kelly, et al., 2013; Jaroszewski, Fonkalsrud, 2007; Kubiak, et al., 2007; 
Lawson, et al., 2005; Bawazir, et al., 2005; Fonkalsrud and Anselmo, 2004; Haller and Loughlin, 2000; 
Fonkalsrud, et al., 1994). Outcome measures of these studies generally include total lung capacity (TLC), 
functional residual capacity (FRC), vital capacity,(VC), expiratory flow rate (EFR), and maximum expiratory flow 
rate (MEFR), exercise tolerance and endurance typically measured prior to surgery, immediately following 
surgery and three to six months postoperatively. Improvement is generally seen only with increased periods of 
exercise and not with routine pulmonary function testing at rest. The results of some meta-analyses and other 
published clinical studies in the medical literature are also mixed, some results tend to support improvement in 
cardiopulmonary function following surgery (Johnson, et al., 2008; Malek, et al., 2006a, Malek, et al., 2006b) 
while others do not (Zganjer and Zganjer, 2010; Castellani, et al, 2010; Guntheroth and Spiers, 2007).  
 
Professional Societies/Organizations 
A review of current professional society recommendations and policy statements from the American Thoracic 
Society and the American Academy of Pediatrics does not confirm existence of established guidelines for the 
treatment of congenital chest wall deformities.  
 
Use Outside of the US: No relevant information.  
 
Summary 
Congenital chest wall deformities may result in functional limitations such as activity intolerance related to 
cardiac or respiratory impairment. Some patients report symptoms which include mild to moderate exercise 
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limitation, respiratory infections, and asthmatic conditions. In many cases, the deformity does not lead to a 
functional impairment, and treatment is considered cosmetic and aimed at mproving appearance. Some of the 
evidence in the published, peer-reviewed scientific literature indicates that surgical repair for PE or PC does 
improve postoperative cardiopulmonary functioning and exercise tolerance, surgery therefore is considered a 
viable treatment option for selected candidates with severe deformity and functional impairment. Although 
surgical repair of Poland Syndrome is frequently cosmetic, with the absence of rib formation there is often 
functional impairment and surgical repair for this subset of patients may be considered medically necessary.  
 
 
Coding/Billing Information 
 
Note: 1) This list of codes may not be all-inclusive. 
          2) Deleted codes and codes which are not effective at the time the service is rendered may not be eligible 
              for reimbursement.  
 
Pectus Carinatum/Pectus Excavatum  
 
Covered when medically necessary: 
 
CPT®* 
Codes 

Description 

21740 Reconstructive repair of pectus excavatum or carinatum; open 
21742 Reconstructive repair of pectus excavatum or carinatum; minimally invasive 

approach (Nuss procedure), without thoracoscopy 
21743 Reconstructive repair of pectus excavatum or carinatum; minimally invasive 

approach (Nuss procedure), with thoracoscopy 
 
Experimental, Investigational, Unproven and Not Covered when used to report Magnetic Mini  
Mover (3M) procedure:  
 
CPT®* 
Codes 

Description 

21743 Reconstructive repair of pectus excavatum or carinatum; minimally invasive 
approach (Nuss procedure), with thoracoscopy 

 
Poland Syndrome 
 
Covered when medically necessary when used to report surgical repair of a chest deformity  
associated with Poland syndrome:  
 
CPT®* 
Codes 

Description 

15734 Muscle, myocutaneous, or fasciocutaneous flap; trunk 
15756 Free muscle or myocutaneous flap with microvascular anastomosis 
20900 Bone graft, any donor area; minor or small (e.g., dowel or button) 
20902 Bone graft, any donor area; major or large 

 
Not Covered 
 
Cosmetic/ Not medically necessary/Not covered when performed in association with surgical  
repair of chest wall deformity for Poland syndrome, pectus excavatum, or pectus carinatum:  
 
CPT®* 
Codes 

Description 

11960 Insertion of tissue expander(s) for other than breast, including subsequent 
expansion 

11970 Replacement of tissue expander with permanent prosthesis 
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11971 Removal of tissue expander(s) without insertion of prosthesis 
19316 Mastopexy 
19324 Mammaplasty, augmentation; without prosthetic implant 
19325 Mammaplasty, augmentation; with prosthetic implant 
19340 Immediate insertion of breast prosthesis following mastopexy, mastectomy or in 

reconstruction 
19342 Delayed insertion of breast prosthesis following mastopexy, mastectomy or in 

reconstruction 
19350 Nipple/areola reconstruction 
19357 Breast reconstruction, immediate or delayed, with tissue expander, including 

subsequent expansion 
19361 Breast reconstruction with latissimus dorsi flap, without prosthetic implant 
19364 Breast reconstruction with free flap 
19366 Breast reconstruction with other technique 
19367 Breast reconstruction with transverse rectus abdominis myocutaneous flap 

(TRAM), single pedicle, including closure of donor site; 
19368 Breast reconstruction with transverse rectus abdominis myocutaneous flap 

(TRAM), single pedicle, including closure of donor site; with microvascular 
anastomosis (supercharging) 

19369 Breast reconstruction with transverse rectus abdominis myocutaneous flap 
(TRAM), double pedicle, including closure of donor site 

19380 Revision of reconstructed breast 
 
HCPCS 
Codes 

Description 

L8600 Implantable breast prosthesis, silicone or equal 
S2066 Breast reconstruction with gluteal artery perforator (GAP) flap, including 

harvesting of the flap, microvascular transfer, closure of donor site and shaping 
the flap into a breast, unilateral 

S2067 Breast reconstruction of a single breast with "stacked" deep inferior epigastric 
perforator (DIEP) flap(s) and/or gluteal artery perforator (GAP) flap(s), including 
harvesting of the flap(s), microvascular transfer, closure of donor site(s) and 
shaping the flap into a breast, unilateral 

S2068 Breast reconstruction with deep inferior epigastric perforator (DIEP) flap or 
superficial inferior epigastric artery (SIEA) flap, including harvesting of the flap, 
microvascular transfer, closure of donor site and shaping the flap into a breast, 
unilateral 

 
 *Current Procedural Terminology (CPT®) ©2013 American Medical Association: Chicago, IL. 
 
 
References 
 

1. American Society of Plastic Surgeons (ASPS). Breast augmentation in teenagers. Policy statement. 
Approved 2004 Dec. Accessed January 29, 2014. Available at URL address: 
http://www.plasticsurgery.org/Documents/medical-professionals/health-policy/key-issues/Policy-
Statement-on-Breast-Augmentation-in-Teenagers.pdf 

 
2. American Society of Plastic Surgeons (ASPS). Non-cancer related breast reconstruction. Practice 

Parameter. September 2004. Accessed January 29, 2014. Available at URL address: 
http://www.plasticsurgery.org/Documents/medical-professionals/health-policy/key-issues/Non-Cancer-
Related-Breast-Reconstruction.pdf 

 
3. American Society of Plastic Surgeons (ASPS). Breast reconstruction for deformities unrelated to cancer 

treatment. Recommended insurance coverage criteria. September 2004. Accessed January 29, 2014. 



 
Page 8 of 11 
Coverage Policy Number: 0309 

Available at URL address: http://www.plasticsurgery.org/For-Medical-Professionals/Legislation-and-
Advocacy/Key-Issues-in-Plastic-Surgery/Breast-Procedures.html 

 
4. Aronson DC, Bosgraaf RP, Merz EM, van Steenwijk RP, van Aalderen WM, van Baren R. Lung function 

after the minimal invasive pectus excavatum repair (Nuss procedure). World J Surg. 2007 
Jul;31(7):1518-22.  
 

5. Ateş O, Karakuş OZ, Hakgüder G, Olguner M, Akgür FM. Pectus carinatum: the effects of orthotic 
bracing on pulmonary function and gradual compression on patient compliance. Eur J Cardiothorac 
Surg. 2013 Sep;44(3):e228-32.  

 
6. Bawazir OA, Montgomery M, Harder J, Sigalet DL. Midterm evaluation of cardiopulmonary effects of 

closed repair of pectus excavatum. J Pediatr Surg. 2005 May;40(5):863-7.  
 

7. Boas S. Pectus Excavatum. Skeletal Diseases Influencing Pulmonary Function. In: Behrman RE, 
Kliegman RM, Jenson HB, editors; Nelson Textbook of Pediatrics, 19th ed. Copyright © 2011.Ch 411.  

 
8. Bohosiewicz J, Kudela G, Koszutski T. Results of Nuss procedure for the correction of pectus 

excavatum. Eur J Pediatr Surg. 2005 Feb;15(1):6-10. 
 

9. Brigato RR, Campos JR, Jatene FB, Moreira LF, Rebeis EB. Pectus excavatum: evaluation of Nuss 
technique by objective methods. Interact Cardiovasc Thorac Surg. 2008 Dec;7(6):1084-8. Epub 2008 
Sep 4.  

 
10. Castellani C, Windhaber J, Schober PH, Hoellwarth ME. Exercise performance testing in patients with 

pectus excavatum before and after Nuss procedure. Pediatr Surg Int. 2010 Jul;26(7):659-63.  
 

11. Cheng YL, Lee SC, Huang TW, Wu CT. Efficacy and safety of modified bilateral thoracoscopy-assisted 
Nuss procedure in adult patients with pectus excavatum. Eur J Cardiothorac Surg. 2008 
Nov;34(5):1057-61.  

 
12. Chung DH. Pediatric Surgery .Chest Wall Deformities. Ch 67. In: Townsend: Sabiston Textbook of 

Surgery, 19th ed. Copyright © 2012 Saunders.  
 

13. ClinicalTrials.gov. Multicenter trial of magnetic min-mover for Pectus excavatum (3MP). Clinical 
trials.gov identifier NCT01327274.  Accessed January 31, 2014. Available at URL address: 
http://clinicaltrials.gov/show/NCT01327274  
 

14. Cohee AS, Lin JR, Frantz FW, Kelly RE Jr. Staged management of pectus carinatum. J Pediatr Surg. 
2013 Feb;48(2):315-20. 

 
15. Coln E, Carrasco J, Coln D. Demonstrating relief of cardiac compression with the Nuss minimally 

invasive repair for pectus excavatum. J Pediatr Surg. 2006 Apr;41(4):683-6; discussion 683-6.  
 

16. Coskun ZK, Turgut HB, Demirsoy S, Cansu A. The prevalence and effects of Pectus Excavatum and 
Pectus Carinatum on the respiratory function in children between 7-14 years old. Indian J Pediatr. 2010 
Sep;77(9):1017-9. 
 

17. Desmarais TJ, Keller MS. Pectus carinatum. Curr Opin Pediatr. 2013 Jun;25(3):375-81.  
 

18. Fonkalsrud EW, Anselmo DM. Less extensive techniques for repair of pectus carinatum: the 
undertreated chest deformity. J Am Coll Surg. 2004 Jun;198(6):898-905. 

 
19. Fonkalsrud EW, Beanes S. Surgical management of pectus carinatum: 30 years' experience. World J 

Surg. 2001 Jul;25(7):898-903. 
 

20. Fonkalsrud EW, Bustorff-Silva J. Repair of pectus excavatum and carinatum in adults. Am J Surg. 1999 
Feb;177(2):121-4 



 
Page 9 of 11 
Coverage Policy Number: 0309 

 
21. Fonkalsrud EW. Current management of pectus excavatum. World J Surg. 2003 May;27(5):502-8.  

 
22. Fonkalsrud EW, DeUgarte D, Choi E. Repair of pectus excavatum and carinatum deformities in 116 

adults. Ann Surg. 2002 Sep;236(3):304-12; discussion 312-4. 
 

23. Fonkalsrud EW. Management of pectus deformities in female patients. Am J Surg. 2004 
Feb;187(2):192-7. 

 
24. Fonkalsrud EW, Mendoza J. Open repair of pectus excavatum and carinatum deformities with minimal 

cartilage resection. Am J Surg. 2006 Jun;191(6): 779-84.  
 

25. Fonkalsrud EW, Salman T, Guo W, Gregg JP. Repair of pectus deformities with sternal support. 
J Thorac Cardiovasc Surg. 1994;107:37-42. 

 
26. Frantz FW. Indications and guidelines for pectus excavatum repair. Curr Opin Pediatr. 2011 

Aug;23(4):486-91. doi: 10.1097/MOP.0b013e32834881c4.  
 

27. Frey AS, Garcia VF, Brown RL, Inge TH, Ryckman FC, Cohen AP, et al. Nonoperative management of 
pectus carinatum. J Pediatric Surg. 2006 Jan;41(1):40-5;discussion 40-5.  

 
28. Goretsky MJ, Kelly RE, Croitoru D, Nuss D. Chest wall anomalies: pectus excavatum and pectus 

carinatum. Adolesc Med Clin. 2004 Oct;15(3):455-71. 
 

29. Guntheroth WG; Spiers PS. Cardiac function before and after surgery for pectus excavatum. Am J 
Cardiol. 2007 Jun;99(12):1762-4.  

 
30. Haller JA Jr., Loughlin GM. Cardiorespiratory function is significantly improved following corrective 

surgery for severe pectus excavatum: proposed treatment guidelines. J Cardiovasc Surg (Torino). 2000 
Feb;41(1):125-30. 

 
31. Harrison MR, Estefan-Ventura D, Fechter R, Moran AM Jr, Christensen D. Magnetic Mini-Mover 

Procedure for pectus excavatum: I. Development, design, and simulations for feasibility and safety. J 
Pediatr Surg. 2007 Jan;42(1):81-5; discussion 85-6.  

 
32. Harrison MR, Gonzales KD, Bratton BJ, Christensen D, Curran PF, Fechter R, Hirose S. Magnetic mini-

mover procedure for pectus excavatum III: safety and efficacy in a Food and Drug Administration-
sponsored clinical trial. J Pediatr Surg. 2012 Jan;47(1):154-9.  

 
33. Jaroszewski DE, Fonkalsrud EW. Repair of pectus chest deformities in 320 adult patients: 21 year 

experience. Ann Thorac Surg. 2007 Aug;84(2):429-33.  
 

34. Johnson MD, Brunetta PG. Signs, symptoms, and laboratory abnormality in pulmonary medicine. In: 
Hospital Medicine. Ch 54. Copyright 2005 Lippincott Williams and Wilkins.  

 
35. Kelly RE Jr, Cash TF, Shamberger RC, Mitchell KK, Mellins RB, Lawson ML, et al. Surgical repair of 

pectus excavatum markedly improves body image and perceived ability for physical activity: multicenter 
study. Pediatrics. 2008 Dec;122(6):1218-22.  

 
36. Kelly RE, Goretsky MJ, Obermeyer R, Kuhn MA, Redlinger R, Haney TS, Moskowitz A, Nuss D. 

Twenty-one years of experience with minimally invasive repair of pectus excavatum by the Nuss 
procedure in 1215 patients. Ann Surg. 2010 Dec;252(6):1072-81.  
 

37. Kelly RE Jr, Mellins RB, Shamberger RC, Mitchell KK, Lawson ML, Oldham KT, Azizkhan RG, Hebra 
AV, Nuss D, Goretsky MJ, Sharp RJ, Holcomb GW 3rd, Shim WK, Megison SM, Moss RL, Fecteau AH, 
Colombani PM, Cooper D, Bagley T, Quinn A, Moskowitz AB, Paulson JF. Multicenter study of pectus 
excavatum, final report: complications, static/exercise pulmonary function, and anatomic outcomes. J 
Am Coll Surg. 2013 Dec;217(6):1080-9.  

http://www.ncbi.nlm.nih.gov/pubmed?term=Kelly%20RE%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Mellins%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Shamberger%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Mitchell%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Lawson%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Oldham%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Azizkhan%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Hebra%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Hebra%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Nuss%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Goretsky%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Sharp%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Holcomb%20GW%203rd%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Shim%20WK%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Megison%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Moss%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Fecteau%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Colombani%20PM%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Cooper%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Bagley%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Quinn%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Moskowitz%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=24246622
http://www.ncbi.nlm.nih.gov/pubmed?term=Paulson%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=24246622


 
Page 10 of 11 
Coverage Policy Number: 0309 

 
38. Kelly RE Jr; Shamberger RC; Mellins RB; Mitchell KK; Lawson ML; Oldham K; et al. Prospective 

multicenter study of surgical correction of pectus excavatum: design, perioperative complications, pain, 
and baseline pulmonary function facilitated by internet-based data collection. J Am Coll Surg. 2007 
Aug;205(2):205-16.  

 
39. Kubiak R, Habelt S, Hammer J, Häcker FM, Mayr J, Bielek J. Pulmonary function following completion 

of Minimally Invasive Repair for Pectus Excavatum (MIRPE). Eur J Pediatr Surg. 2007 Aug;17(4):255-
60.  

 
40. Lawson ML, Mellins RB, Paulson JF, Shamberger RC, Oldham K, Azizkhan RG, et al. Increasing 

severity of pectus excavatum is associated with reduced pulmonary function. J Pediatr.  01-AUG-2011; 
159(2): 256-61.e2.  

 
41. Lawson ML, Mellins RB, Tabangin M, Kelly Jr RE, Croitoru DP, Goretsky MJ, Nuss D. Impact of pectus 

excavatum on pulmonary function before and after repair with the Nuss procedure. J Pediatr Surg. 2005 
Jan;40(1):174-80;discussion 180.  
 

42. Lee RT, Moorman S, Schneider M, Sigalet DL. Bracing is an effective therapy for pectus carinatum: 
interim results. J Pediatr Surg. 2013 Jan;48(1):184-90.  

 
43. Liu SL, Li L, Cheng W, Hou WY, Huang LM, Wang WY, Zhang J, Cui L, Xie HW. Total Extrapleura 

Sternal Elevation for the Correction of Pectus Excavatum in Children. J Laparoendosc Adv Surg Tech A. 
2008 Oct 31.  
 

44. Lopez M, Patoir A, Varlet F, Perez-Etchepare E, Tiffet T, Villard A, Tiffet O. Preliminary study of efficacy 
of dynamic compression system in the correction of typical pectus carinatum. Eur J Cardiothorac Surg. 
2013 Nov;44(5):e316-9.  

 
45. Malek MH, Berger DE, Housh TJ, Marelich WD, Coburn JW, Beck TW. Cardiovascular function 

following surgical repair of pectus excavatum: a metaanalysis. Chest. 2006a Aug;130(2):506-16.  
 

46. Malek MH, Berger DE, Marelich WD, Coburn JW, Beck TW, Housh TJ. Pulmonary function following 
surgical repair of pectus excavatum: a meta-analysis. Eur J Cardiothorac Surg. 2006b Oct;30(4):637-43.  

 
47. Malek MH, Fonkalsrud EW. Cardiorespiratory outcome after corrective surgery for pectus excavatum: a 

case study. Med Sci Sports Exerc. 2004 Feb;36(2):183-90. 
 

48. Malek MH, Fonkalsrud EW, Cooper CB. Ventilatory and cardiovascular responses to exercise in 
patients with pectus excavatum. Chest. 2003 Sep;124(3):870-82. 

 
49. Mansour KA, Thourani VH, Odessey FA, Durham MM, Miller JI Jr, Miller Dl. Thirty-year experience with 

repair of pectus deformities in adults. Ann Thorac Surg. 2003 Aug;76(2):391-5;discussion 395.  
 

50. Nuss D, Kelly RE Jr., Croitoru DP, Katz ME. A 10-year review of a minimally invasive technique for the 
correction of pectus excavatum. J Pediatr Surg. 1998 Apr;33(4):545-52. 
 

51. Obermeyer RJ, Goretsky MJ. Chest wall deformities in pediatric surgery. Surg Clin North Am. 2012 Jun; 
92(3): 669-84.  
 

52. Oncel M, Tezcan B, Akyol KG, Dereli Y, Sunam GS. Clinical experience of repair of pectus excavatum 
and carinatum deformities. Cardiovasc J Afr. 2013 Sep;24(8):318-21.  

 
53. Petersen C, Leonhardt J, Duderstadt M, Karck M, Ure BM. Minimally invasive repair of pectus 

excavatum - shifting the paradigm? Eur J Pediatr Surg. 2006 Apr;16(2):75-8. 
 

54. Rakel: Textbook of Family Medicine, 8th ed. Ch 18. Pulmonary Medicine. Pulmonary function testing. 
Copyright © 2011 Saunders.   



 
Page 11 of 11 
Coverage Policy Number: 0309 

 
55. Robicsek F, Watts LT. Pectus carinatum. Thorac Surg Clin. 2010 Nov;20(4):563-74.  
 
56. Rush VW, Ginsberg RJ. Chest wall. In: Schwartz SI, Shires GT, Spencer FC, Daly JM, Fischer JE, 

Galloway AC, editors. Principles of surgery. Chapter 16: chest wall, pleura, lung, and mediastinum. The 
McGraw-Hill Companies, Inc.; 1999. 

 
57. Sigalet DL, Montgomery M, Harder J. Cardiopulmonary effects of closed repair of pectus excavatum. J 

Pediatr Surg. 2003 Mar;38(3):380-5; discussion 380-5. 
 

58. St Peter SD, Juang D, Garey CL, Laituri CA, Ostlie DJ, Sharp RJ, Snyder CL. A novel measure for 
pectus excavatum: the correction index. J Pediatr Surg. 2011 Dec;46(12):2270-3. doi: 
10.1016/j.jpedsurg.2011.09.009.  

 
59. Townsend. Chest wall. In: Sabiston textbook of surgery, 17th ed. Elsevier; 2004. p. 1711-4. 

 
60. Tzelepis GE, McCool FD. The Lungs and Chest Wall Disease. Pectus excavatum. In: Mason RJ, Murray 

JF, Broaddus VC, Nadel JA, editors; In Mason:  Murray & Nadel's Textbook of Respiratory Medicine. 5th 
ed. W. B. Saunders Company; Copyright © 2010 Ch 88. 

 
61. Warner BW. What's new in pediatric surgery. J Am Coll Surg. 2004 Aug;199(2):273-85. 

 
62. Wilhelmi BJ. Breast, Poland syndrome. eMedicine. Updated June 28, 2009. Accessed February 1. 

2012.  Available at URL address: http://www.emedicine.com/plastic/topic132.htm 
 

63. Zhao L, Feinberg MS, Gaides M, Ben-Dov I. Why is exercise capacity reduced in subjects with pectus 
excavatum? J Pediatr. 2000 Feb;136(2):163-7. 

 
64. Zganjer M, Zganjer V. Surgical correction of the funnel chest deformity in children. Int Orthop. 2010 Dec 

1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The registered marks "Cigna" and the "Tree of Life" logo are owned by Cigna Intellectual Property, Inc., licensed for use by Cigna Corporation 
and its operating subsidiaries.  All products and services are provided by or through such operating subsidiaries and not by Cigna Corporation. 
Such operating subsidiaries include Connecticut General Life Insurance Company, Cigna Health and Life Insurance Company, Cigna Behavioral 
Health, Inc., Cigna Health Management, Inc., and HMO or service company subsidiaries of Cigna Health Corporation.  


	Coverage Policy
	General Background
	Coding/Billing Information
	References
	1. American Society of Plastic Surgeons (ASPS). Breast augmentation in teenagers. Policy statement. Approved 2004 Dec. Accessed January 29, 2014. Available at URL address: http://www.plasticsurgery.org/Documents/medical-professionals/health-policy/key...
	2. American Society of Plastic Surgeons (ASPS). Non-cancer related breast reconstruction. Practice Parameter. September 2004. Accessed January 29, 2014. Available at URL address: http://www.plasticsurgery.org/Documents/medical-professionals/health-pol...
	3. American Society of Plastic Surgeons (ASPS). Breast reconstruction for deformities unrelated to cancer treatment. Recommended insurance coverage criteria. September 2004. Accessed January 29, 2014. Available at URL address: http://www.plasticsurger...
	4. Aronson DC, Bosgraaf RP, Merz EM, van Steenwijk RP, van Aalderen WM, van Baren R. Lung function after the minimal invasive pectus excavatum repair (Nuss procedure). World J Surg. 2007 Jul;31(7):1518-22.
	5. Ateş O, Karakuş OZ, Hakgüder G, Olguner M, Akgür FM. Pectus carinatum: the effects of orthotic bracing on pulmonary function and gradual compression on patient compliance. Eur J Cardiothorac Surg. 2013 Sep;44(3):e228-32.
	6. Bawazir OA, Montgomery M, Harder J, Sigalet DL. Midterm evaluation of cardiopulmonary effects of closed repair of pectus excavatum. J Pediatr Surg. 2005 May;40(5):863-7.
	8. Bohosiewicz J, Kudela G, Koszutski T. Results of Nuss procedure for the correction of pectus excavatum. Eur J Pediatr Surg. 2005 Feb;15(1):6-10.
	9. Brigato RR, Campos JR, Jatene FB, Moreira LF, Rebeis EB. Pectus excavatum: evaluation of Nuss technique by objective methods. Interact Cardiovasc Thorac Surg. 2008 Dec;7(6):1084-8. Epub 2008 Sep 4.
	10. Castellani C, Windhaber J, Schober PH, Hoellwarth ME. Exercise performance testing in patients with pectus excavatum before and after Nuss procedure. Pediatr Surg Int. 2010 Jul;26(7):659-63.
	11. Cheng YL, Lee SC, Huang TW, Wu CT. Efficacy and safety of modified bilateral thoracoscopy-assisted Nuss procedure in adult patients with pectus excavatum. Eur J Cardiothorac Surg. 2008 Nov;34(5):1057-61.
	12. Chung DH. Pediatric Surgery .Chest Wall Deformities. Ch 67. In: Townsend: Sabiston Textbook of Surgery, 19th ed. Copyright © 2012 Saunders.
	13. ClinicalTrials.gov. Multicenter trial of magnetic min-mover for Pectus excavatum (3MP). Clinical trials.gov identifier NCT01327274.  Accessed January 31, 2014. Available at URL address: http://clinicaltrials.gov/show/NCT01327274
	14. Cohee AS, Lin JR, Frantz FW, Kelly RE Jr. Staged management of pectus carinatum. J Pediatr Surg. 2013 Feb;48(2):315-20.
	16. Coskun ZK, Turgut HB, Demirsoy S, Cansu A. The prevalence and effects of Pectus Excavatum and Pectus Carinatum on the respiratory function in children between 7-14 years old. Indian J Pediatr. 2010 Sep;77(9):1017-9.
	17. Desmarais TJ, Keller MS. Pectus carinatum. Curr Opin Pediatr. 2013 Jun;25(3):375-81.
	18. Fonkalsrud EW, Anselmo DM. Less extensive techniques for repair of pectus carinatum: the undertreated chest deformity. J Am Coll Surg. 2004 Jun;198(6):898-905.
	19. Fonkalsrud EW, Beanes S. Surgical management of pectus carinatum: 30 years' experience. World J Surg. 2001 Jul;25(7):898-903.


