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DISCLAIMER
This Molina Clinical Policy (MCP) is intended to facilitate the Utilization Management process. It expresses
Molina's determination as to whether certain services or supplies are medically necessary, experimental,
investigational, or cosmetic for purposes of determining appropriateness of payment. The conclusion that a
particular service or supply is medically necessary does not constitute a representation or warranty that this
service or supply is covered (i.e., will be paid for by Molina) for a particular member. The member's benefit plan
determines coverage. Each benefit plan defines which services are covered, which are excluded, and which are
subject to dollar caps or other limits. Members and their providers will need to consult the member's benefit plan
to determine if there are any exclusion(s) or other benefit limitations applicable to this service or supply. If there
is a discrepancy between this policy and a member's plan of benefits, the benefits plan will govern. In addition,
coverage may be mandated by applicable legal requirements of a State, the Federal government or CMS for
Medicare and Medicaid members. CMS's Coverage Database can be found on the CMS website. The coverage
directive(s) and criteria from an existing National Coverage Determination (NCD) or Local Coverage
Determination (LCD) will supersede the contents of this Molina Clinical Policy (MCP) document and provide
the directive for all Medicare members.1
DESCRIPTION OF PROCEDURE/SERVICE/PHARMACEUTICAL 29-33
Pectus deformities are the most frequently seen congenital thoracic wall anomalies. The cause of these
conditions is thought to be abnormal elongation of the rib cartilages. Pectus carinatum (PC), or “chicken
breast”, “pigeon chest”, “pyramidal chest”, “thorax cuneiform”, or “sternal kyphosis” is a protrusion of the
sternum and associated convex deformity of the adjacent costal cartilages of the anterior chest wall. In most
patients, pectus carinatum deformity is diagnosed when the defect worsens during the adolescent growth spurt.
Cosmetic appearance is the primary concern but symptoms associated with pectus carinatum may include
exertional dyspnea, exercise limitation, frequent respiratory infections, and asthma. Pectus excavatum (PE), or
"funnel chest", “cobbler’s chest”, “sunken chest”, “and hallowed breast” is a deformity of the chest wall
characterized by a sternal depression typically beginning over the midportion of the manubrium and progressing
inward through the xiphoid process. A small number of patients are born with pectus excavatum but most are
diagnosed when the defect worsens during the adolescent growth spurt. Symptoms include exertional
intolerance, dyspnea, chest pain, and poor endurance. PE is frequently associated with scoliosis, Marfan
syndrome, and congenital heart disease.
A mild PE deformity may be treated with posture and exercise, while mild degrees of PC may be treated with
bracing or casting. One of the standard surgical treatments for PE or PC is using the open Ravtich approach,
placing a sternal bar behind the sternum after mobilizing the deformed cartilages around the sternum; a second
operation follows to remove the bar approximately 12 months after the initial repair. A minimally invasive
approach called the Nuss Procedure involves the placement of a large curved bar through small incisions on the
chest wall; the bar is rotated into position and kept in place for several months post-operatively. The severity of
the chest wall deformity is determined by the pectus severity index (PSI), also known as the Haller index which
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is the width of the chest divided by the distance between the sternum and spine. The normal value is 2.54.
Surgical repair is usually recommended for patients who are symptomatic, have a functional impairment, and
who demonstrate a pectus severity index greater than 3.25 for pectus excavatum and less than 2 for pectus
carinatum calculated from the chest measurements of a CT scan of the area of the chest with the greatest
depression.

RECOMMENDATION 2-20 29-35
Molina State Health Plans may limit coverage for cosmetic procedures and may provide coverage for
reconstructive procedures. Please review all applicable State Health Plan benefits and definitions of
cosmetic and reconstructive surgery first before applying the below criteria.
 Surgical treatment of pectus excavatum or pectus carinatum, may be considered medically necessary
and may be authorized when all of the following criteria are met:
o Age > 5 years; 7 18 23 AND
o Failure of conservative treatment that includes orthotic bracing if applicable; 23 AND
o Documented functional impairment: 23 25-27 [ALL]
 Abnormal cardiac stress test and/or pulmonary function during exercise; and
 Clinical signs or symptoms that impair activities of daily living (i.e. shortness of breath, chest or
pectoral rib pain, asthma, or frequent infections of the lower respiratory tract); and
 Clinical signs of cardiopulmonary impairment that include: [ONE]
 arrhythmias; or
 mitral valve prolapse; or
 signs of cardiac or pulmonary compression; AND
o The surgical procedure is expected to correct the functional impairment; AND
o Imaging documents a clinical chest wall deformity: 12 [ONE]
 Pectus Excavatum: Haller Index is > 3.2, OR
 Pectus Carinatum: Haller Index is < 2.0, OR
 Poland syndrome: when rib formation is absent
 If NO functional impairment is present, surgical treatment of pectus carinatum and pectus excavatum is
considered cosmetic and not medically necessary.
EXCLUSIONS 21-28
The following non-surgical treatments are considered experimental and investigational because their clinical
effectiveness has not been proven in peer reviewed literature:
 Magnetic mini-mover procedure (3Mp): sternal magnet
 Vacuum bell: sternal suction
 Dynamic Compression System: brace compression
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SUMMARY OF MEDICAL EVIDENCE 2-20
There is a large body of evidence in the published peer-reviewed literature that supports the open or minimally
invasive surgical approach as a treatment for pectus excavatum. There is a smaller body of evidence supporting
surgery as a treatment option for pectus carnivatum. Surgical repair is usually recommended for patients who
are symptomatic, have a functional impairment, and who demonstrate a pectus severity index greater than 3.25
for pectus excavatum and less than 2 for pectus carinatum.12 Studies have reported that operative repair of
pectus chest wall deformities are to be discouraged in children ages 5 years and younger due to the risk of
disruption of normal chest wall growth with resultant chest wall restriction. 7 18 Study sizes included 60-1200
participants and follow-up was up to 12 years. Studies included systematic reviews, meta-analysis and
prospective and retrospective reviews that showed chest wall deformities can be repaired with a low rate of
complications, a short hospital stay, and excellent long-term physiologic and cosmetic results. 2-20
One of the largest single institution prospective reviews reported the results of 21 years with minimally invasive
repair of pectus excavatum by the Nuss procedure in 1215 patients. The mean Haller CT index was 5.15 ± 2.32
(mean ± SD). Pulmonary function studies performed in 739 patients showed that FVC, FEV1, and FEF25-75
values were decreased by a mean of 15% below predicted value. Mitral valve prolapse was present in 18%
(216) of 1215 patients and arrhythmias in 16% (194). Of patients who underwent surgery, 2.8% (35 patients)
had genetically confirmed Marfan syndrome and an additional 17.8% (232 patients) had physical features
suggestive of Marfan syndrome. Scoliosis was noted in 28% (340). At primary operation, 1 bar was placed in
69% (775 patients), 2 bars in 30% (338), and 3 bars in 0.4% (4). Complications decreased markedly over 21
years. In primary operation patients, the bar displacement rate requiring surgical repositioning decreased from
12% in the first decade to 1% in the second decade. Allergy to nickel was identified in 2.8% (35 patients) of
whom 22 identified preoperatively received a titanium bar, 10 patients were treated successfully with
prednisone and 3 required bar removal: 2 were switched to a titanium bar, and 1 required no further treatment.
Wound infection occurred in 1.4% (17 patients), of whom 4 required surgical drainage (0.4% of the total).
Hemothorax occurred in 0.6% (8 patients); 4 during the postoperative period and four occurred late.
Postoperative pulmonary function testing has shown significant improvement. A good or excellent anatomic
surgical outcome was achieved in 95.8% of patients at the time of bar removal. A fair result occurred in 1.4%,
poor in 0.8%, and recurrence of sufficient severity to require reoperation occurred in 11 primary surgical
patients (1.4%). Five patients (0.6%) had their bars removed elsewhere. In the 752 patients, more than 1 year
post bar removal, the mean time from initial operation to last follow up was 1341 ± 28 days (SEM), and time
from bar removal to last follow-up is 854 ± 51 days. Age at operation has shifted from a median age of 6 years
(range 1-15) in the original report to 14 years (range 1-31). The minimally invasive procedure has been
successfully performed in 253 adult patients aged 18 to 31 years of age. 95.8% good to excellent anatomic
result in were achieved. 9
There is insufficient published evidence to support the efficacy and safety of the following proposed minimally
invasive treatments for chest wall deformities: The magnetic mini-mover procedure, the vacuum bell and the
Dynamic Compression System. There are no randomized controlled trials on these treatments for chest wall
deformities. Small prospective and retrospective reviews have reported improvement but long term results are
needed to evaluate safety and effectiveness. 21-28
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CODING INFORMATION THE CODES LISTED IN THIS POLICY ARE FOR REFERENCE PURPOSES ONLY. LISTING OF A SERVICE OR DEVICE
CODE IN THIS POLICY DOES NOT IMPLY THAT THE SERVICE DESCRIBED BY THIS CODE IS COVERED OR NON-COVERED. COVERAGE IS
DETERMINED BY THE BENEFIT DOCUMENT. THIS LIST OF CODES MAY NOT BE ALL INCLUSIVE.

CPT
21740
21742
21743

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

HCPCS Description
N/A

ICD-10
Q67.6
Q67.7
Q79.8

Description: [For dates of service on or after 10/01/2015]
Pectus excavatum
Pectus Carinatum
Other congenital malformations of musculoskeletal system , Poland Syndrome

REFERENCES
Government Agencies
1. Centers for Medicare & Medicaid Services (CMS). Medicare National Coverage Database. Accessed
at: http://www.cms.gov/medicare-coverage-database/
Peer Reviewed Publications
2. Davis JT1, Weinstein S. Repair of the pectus deformity: results of the Ravitch approach in the current
era. Ann Thorac Surg. 2004 Aug;78(2):421-6.
3. Funk JF(1), Gross C, Placzek R. Patient satisfaction and clinical results 10 years after modified open
thoracoplasty for pectus deformities. Langenbecks Arch Surg. 2011 Dec;396(8):1213-20. doi:
10.1007/s00423-011-0827-2. Epub 2011 Jul 16.
4. Fonkalsrud EW, Dunn JC, Atkinson JB. Repair of pectus excavatum deformities: 30 years of experience
with 375 patients. ANN Surg. 2000; 231(3): 443-448.
5. Fonkalsrud EW, DeUgarte D, Choi E. Repair of pectus excavatum and carinatum deformities in 116
adults. Ann Surg 2002 236(3):304-314.
6. Fonkalsrud EW and Beanes S. Surgical management of pectus carinatum: 30 years’ experience.
World Jour Surg 2001; 25:398-403.
7. Haller JA, Colombani PM, Humphreis CT, Azizkhan RG et al. Chest wall constriction after too
extensive and too early operations for pectus excavatum. Ann Thorac Surg 1996; 61:1618-1625.
8. Horch RE et al. Pectus excavatum breast and chest deformity: indications for aesthetic plastic surgery
versus thoracic surgery in a multicenter experience. Aesthetic Plast Surg. 2006 Jul-Aug;30(4):403-11.

Page 4 of 6

9. 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. doi: 10.1097/SLA.0b013e3181effdce.
10. Kobayashi S, Yoza S, Komuro Y, et al. Correction of pectus excavatum and pectus carinatum assisted
by the endoscope. Plast Reconstr Surg. 1997; 99(4): 1037-1045.
11. Koumbourlis AC. Pectus deformities and their impact on pulmonary physiology. Paediatr Respir Rev.
2015 Jan;16(1):18-24. doi: 10.1016/j.prrv.2014.10.009. Epub 2014 Nov 4.
12. Lawson ML et al. Reliability of a standardized protocol to calculate cross-sectional chest area and
severity indices to evaluate pectus excavatum. J Pediatr Surg. 2006 Jul;41(7):1219-25.
13. Malek ML et al. Cardiovascular function following surgical repair of pectus excavatum: a metaanalysis.
Chest. 2006 Aug;130(2):506-16.
14. Malek ML et al. Pulmonary function following surgical repair of pectus excavatum: a meta-analysis. Eur
J Cardiothorac Surg. 2006 Oct;30(4):637-43.
15. Nuss D, Kelly RE Jr, Croitoru DP, et al. A 10-year review of a minimally invasive technique for the
correction of pectus excavatum. J Pediatr Surg. 1998;33(4):545-552.
16. Obermeyer RJ(1), Goretsky MJ. Chest wall deformities in pediatric surgery. Surg Clin North Am. 2012
Jun;92(3):669-84, ix. doi: 10.1016/j.suc.2012.03.001. Epub 2012 Apr 17.
17. Robicsek F(1), Watts LT. Pectus carinatum. Thorac Surg Clin. 2010 Nov;20(4):563-74. doi:
10.1016/j.thorsurg.2010.07.007.
18. Robicsek F and Fokin AA. How not to do it: restrictive thoracic dystrophy after pectus excavatum
repair. Interact Cardio-Vasc and Thorac Surg 2004 3:566-568.
19. Steinmann C, Krille S, Mueller A et al. Pectus excavatum and pectus carinatum patients suffer from
lower quality of life and impaired body image: a control group comparison of psychologic
characteristics prior to surgical correction. Eur J Cardiothorac Surg. 2011 Nov;40(5):1138-45. doi:
10.1016/j.ejcts.2011.02.019. Epub 2011 Mar 25.
20. Wurtz A, Rousse N, Benhamed L, Conti M, Hysi I, Pinçon C, Nevière R. Simplified open repair for
anterior chest wall deformities. Analysis of results in 205 patients. Orthop Traumatol Surg Res. 2012
May;98(3):319-26. doi:10.1016/j.otsr.2011.11.005. Epub 2012 Apr 6.
21. de Oliveira Carvalho PE, da Silva MV, Rodrigues OR, Cataneo AJ. Surgical interventions for treating
pectus excavatum. Cochrane Database Syst Rev. 2014;10:CD008889.
22. Lopez M, Patoir A et al. Preliminary study of efficacy of cup suction in the correction of typical pectus
excavatum. J Pediatr Surg. 2016 Jan;51(1):183-7. doi: 10.1016/j.jpedsurg.2015.10.003. Epub 2015 Oct
22.
23. Lopez M, Patoir A et al. 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. doi: 10.1093/ejcts/ezt425.
Epub 2013 Sep 6.
24. Graves CE, Hirose S et al. Magnetic Mini-Mover Procedure for pectus excavatum IV: FDA sponsored
multicenter trial. J Pediatr Surg. 2017 Jun;52(6):913-919. doi: 10.1016/j.jpedsurg.2017.03.009. Epub
2017 Mar 15.
25. Harrison MR, Curran PF et al. 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):1549. doi: 10.1016/j.jpedsurg.2011.10.039.
Page 5 of 6

26. Harrison MR, Curran PF et al. Magnetic mini-mover procedure for pectus excavatum II: initial findings
of a Food and Drug Administration-sponsored trial. J Pediatr Surg. 2010 Jan;45(1):185-91; discussion
191-2. doi: 10.1016/j.jpedsurg.2009.10.032.
27. Obermeyer RJ, Cohen NS et al. Nonoperative management of pectus excavatum with vacuum bell
therapy: A single center study. J Pediatr Surg. 2018 Jun;53(6):1221-1225. doi:
10.1016/j.jpedsurg.2018.02.088. Epub 2018 Mar 8.
28. Sesia SB, Hradetzky D et al. Monitoring the effectiveness of the vacuum bell during pectus excavatum
treatment: Technical innovation. J Pediatr Surg. 2018 Mar;53(3):411-417. doi:
10.1016/j.jpedsurg.2017.05.023. Epub 2017 May 31.
Hayes
29. Hayes Health Technology Brief. Winifred Hayes, Inc. Lansdale, PA.
 Orthotic Compression Bracing for Treatment of Pectus Carinatum. Oct, 2014. Archived 2015.
 Nuss Procedure for Pectus Excavatum in Children. Dec, 2012. Archived 2014.
 Orthotic Compression Bracing for Treatment of Pectus Carinatum. Nov, 2012. Updated 2014.
Archived 2015.
Professional Society Organization
30. American Pediatric Surgical Association. Pectus Carinatum Guideline. August 2012. Available at:
https://www.eapsa.org/apsa/media/Documents/Pectus_Carinatum_Guideline_080812.pdf
31. National Institute for Healthcare and Excellence (NICE). Placement of pectus bar for pectus excavatum
(also known as MIRPE or the Nuss procedure). NICE interventional procedure guidance [IPG310]
Published date: August 2009, updated June 2012. Accessed at:
https://www.nice.org.uk/guidance/ipg310/chapter/1-guidance
Other Resources
32. UpToDate: [Website] Waltham, MA: Walters Kluwer Health; 2019
 Mayer O. Pectus Excavatum.
 Nuchtern J, Mayer O. Pectus Carinatum.
33. McKesson InterQual CP: Procedures Pectus Excavatum Repair (pediatric). 2018
34. AMR: Policy peer reviewed by AMR physician Board certified in Surgery Thoracic. 9/11/18.
Review/Revision History:
10/12/15: New Policy
12/16/15, 12/14/16 & 6/22/17: Policy reviewed, no changes
12/19/18: Policy reviewed, added Poland syndrome to clinical criteria. Added the following exclusions for nonsurgical treatments that are considered investigational: Magnetic mini-mover procedure, vacuum bell and the
dynamic compression system. Updated summary of medical evidence, coding and references.
9/18/19: policy reviewed, no changes

Page 6 of 6

