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Overview



Pectus excavatum is a structural deformity of the 
anterior thoracic wall in which the sternum and rib cage are 
shaped abnormally

• This produces a caved-in or sunken appearance of 
the chest

• Most common chest wall deformity 1/400 – 1/600 
births1 

• 90% of anterior chest wall deformities
Most frequently recognized during early childhood, may worsen 
during adolescent growth spurt2 

Severity
• Haller Index (HI)

• It is defined as the ratio of the transverse diameter (the 
horizontal distance of the inside of the ribcage) and the 
anteroposterior diameter (the shortest distance between 
the vertebrae and sternum)

• Normal HI is 2.5, severe >3.25
• Cardiorespiratory symptoms
• Psychological and QoL effect
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Pectus Excavatum



• Most common presentation is due to cosmetic concern either from patient or 

parents

• Limited epidemiological data re prevalence of symptoms, data is from patients 

evaluated for surgery however clear subset of patients with PEx who suffer from 

cardiorespiratory symptoms

• Case series evidence suggests worsening of symptoms with age4
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Presentation

Symptoms3

• Exercise intolerance  (82%)

• Chest pain/discomfort  (68%)

• Shortness of breath  (42%)

• Palpitations

Signs

• Resting tachypnea

• Tachycardia

• Functional systolic murmurs



• Controversy: Quantifying these subjective complaints w/ qualitative evidence 

of impairment 

• NHS previous decommissioning of surgical repair in UK citing insufficient 

evidence for improvement following surgical repair
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Evaluation



? Respiratory

• Reduced thoracic volume

• Restrictive pulmonary defect

? Cardiac

• Mechanical compression of RV

• Reduced SV

? Both

? At rest vs dynamic in response to exercise

? Change with BMI or age
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Proposed Mechanism 



• Controversy: Quantifying these subjective complaints w/ qualitive evidence of 

impairment 

• Recent re-look at policy and re commissioning of service – why?
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Evaluation



Evidence based off

(1) Case reports of severe cases 

(2) Retrospective reviews of operative series

(3) Small prospective cohorts

(4) Systematic reviews of above
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Evidence Base

N.B. Data from patients 

considered for surgery, 

prone to inherent  

selection bias  



Cases of PEx with severe 

cardiorespiratory compromise well 

documented 

• Ventricular arrythmias6

• Mitral valve prolapse7

• IVC compression8
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Case reports



? Pulmonary function tests (at rest)9

• 21 studies pre and post repair

• Often low normal range, not 

correlated  to severity of defect

• Improvements (if any) post surgery 

small and can not explain 

symptomatic improvement post-op
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Quantifying Deficits 



? Echo9

• 12 studies of TTE/TOE in PEx

• RV compression with improvement in 

RV end diastolic diameter and SV 

following repair 

• Small subset of patient, has not been 

correlated with symptoms
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Quantifying Deficits 



? Intraoperative transoesophageal echo during repair

• Complete release of RV compression and improvement of tricuspid 

annulus and right ventricle diameters after NUSS repair
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Transoesophageal Echo



? CPET

• Assess functional capacity

• Better assessment for PEx where 

there is a dynamic 

cardiorespiratory limitation

Measures

• VO2max

• O2 Pulse

• Anaerobic threshold 
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Cardiopulmonary Exercise Testing (CPET)



Jaroszewski et al10

• Large cohort of 392 adult patients 

evaluated for NUSS Repair

• 68% abnormal CPET pre-op

• VO2max and O2 pulse sign improved 

post-op, correlated w/ HI 
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Quantifying Deficits 



? Cardiopulmonary exercise testing (CPET)9

• 16 studies 

• Consistent impairment in response to 

exercise testing, correlated with 

anatomical severity

• Significant improvements in VO2max and 

O2 pulse seen following repair both in 

adults and children
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Quantifying Deficits 



Repair 

Open (modified Ravitch) Minimally invasive (NUSS)
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Surgical Considerations Corrective Surgery



NUSS



NUSS
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PectusUp
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Surgical Considerations Non-Corrective Surgery Implant 
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3D CT Reconstructed Tailored Pectus Implants in Women
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Redo Surgery 



• Also called pigeon chest, is a malformation of the chest characterized by a 
protrusion of the sternum and ribs

• In moderate to severe cases of pectus carinatum, the chest wall is rigidly held in an 
outward position

• Thus, respirations are inefficient and the individual needs to use the 
accessory muscles for respiration, rather than normal chest muscles, during 
strenuous exercise

• This negatively affects gas exchange and causes a decrease in stamina

• Children with pectus malformations often tire sooner than their peers due 
to shortness of breath and fatigue

• Commonly concurrent is mild to moderate asthma

• Some children with pectus carinatum also have scoliosis (i.e., curvature of the spine).

• Some have mitral valve prolapse, a condition in which the heart mitral valve 
functions abnormally, may be due to associated connective tissue disorders
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Pectus Carinatum
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Marfan Risk Calculator 



Pectus Carinatum Bracing 



• A less common variant of pectus carinatum is PAr, produces a manubrial and 

upper sternal protrusion at the sternal angle

• Poland syndrome is a birth defect characterized by an underdeveloped chest 

muscle and short webbed fingers on one side of the body
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Pectus Arcuatum / Poland Syndrome  



SCTS Website ‘Pectus and Me’
Pectus support group / charity ‘Pectus Matters’

Commissioning of 3 surgical units with St. Bart’s National MDT 

Regional units offering non-surgical care including bracing and VB therapy
The Joint Societies Best Practice Guidelines For The Treatment Of Patients With Pectus 

Abnormalities
NIHR-funded RESTORE Trial commissions 12 units
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