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Abstract

Pectus Excavatum (PE) and Adolescent Idiopathic Scoliosis (AIS) often coexist and pose challenges in surgical planning. The optimal order of repair
remains uncertain, with concerns that uncorrected PE may compromise cardiopulmonary function during scoliosis surgery. We conducted an IRB-approved
retrospective review of six pediatric patients who underwent both PE and AIS correction between 2020 and 2025. Five patients had PE correction first,
while one initially attempted scoliosis surgery but experienced intraoperative hemodynamic instability requiring abortion of the procedure. This patient
subsequently underwent successful scoliosis correction after PE repair. Across the cohort, mean preoperative Haller Index was 6.80 + 1.9 (range 3.9-9.2) and
mean Cobb angle was 67.4° + 16.1° (range 54° to 97.5°). Average length of stay was 2.5 days following PE repair and 3.0 days following scoliosis surgery. Patients
who underwent PE-first repair, including those with severe spinal curves and syndromic conditions, tolerated scoliosis surgery without cardiopulmonary
compromise and returned to full activity at follow-up. Our findings, supported by existing literature, suggest that correcting PE before scoliosis surgery may
mitigate perioperative hemodynamic risk associated with prone positioning and thoracic compression. Larger, prospective, multi-institutional studies are
warranted to validate these observations and establish evidence-based sequencing guidelines.

Objective: Pectus Excavatum (PE) and Adolescent Idiopathic Scoliosis (AIS) often coexist, yet the optimal sequencing of surgical correction remains
uncertain. This study evaluates whether performing PE repair before scoliosis surgery reduces perioperative hemodynamic risk.

Methods: A retrospective, IRB-approved, single-center case series of six pediatric patients who underwent surgical correction of both PE and AIS between
2020 and 2025 was conducted. Demographic information, preoperative Haller Index (HI), preoperative Cobb angle, cardiopulmonary function, length of stay,
complications, hospital course, and follow-up visits were reviewed.

Results: Six patients met inclusion criteria, five patients underwent PE correction before scoliosis surgery. One patient initially attempted scoliosis correction
surgery first but developed intraoperative hemodynamic instability, necessitating postponement of the procedure until after PE correction. All patients had
severe AIS (mean Cobb angle 67.4° + 16.1°) and severe symptomatic PE (mean HI 6.8 + 1.9). Average length of stay was 2.5 days after PE repair and 3.0 days
after scoliosis surgery. Following PE-first repair, no further intraoperative hemodynamic events were observed. All patients reported return to full activity at
follow-up.

Conclusion: Uncorrected PE may predispose patients to perioperative hemodynamic instability during scoliosis correction. Prioritizing PE repair before
scoliosis surgery may mitigate this risk and improve cardiopulmonary stability, creating safer conditions for subsequent spinal correction. Our findings align
with prior reports and support a PE-first sequencing strategy. Larger, multi-center studies are needed to validate these observations and establish evidence-
based guidelines for surgical sequencing in patients with concurrent PE and AIS.
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Introduction first offers better perioperative outcomes. The lack of evidence-based

guidelines has resulted in variability in surgical decision-making and

The optimal surgical sequencing of Pectus Excavatum (PE) ; .
perioperative management.

and Adolescent Idiopathic Scoliosis (AIS) remains controversial.
While both deformities can significantly impact cardiopulmonary
function, there is no consensus on whether correcting PE or AIS

Pectus Excavatum (PE), the most common chest wall deformity,
accounts for 65% to 95% of pectus anomalies. Long considered
a cosmetic issue, it is now recognized for its physiological and
mechanical consequences, including impaired cardiopulmonary
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function and its association with other structural deformities like
scoliosis. In the literature, it is having been shown that patients with
PE have a higher prevalence of scoliosis compared to the general
population, particularly among individuals with Marfan syndrome
[1-6].

Scoliosis severity is commonly measured using the degrees of
curvature of the spine, which is referred to as the Cobb angle. It is
important to note that although many institutions around the world
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perform PE repair and scoliosis repair operations on young children
(<10 years of age) and on mild to moderate scoliosis (<45 degrees),
our institution does not. This practice aligns with the widely accepted
threshold for surgical intervention in AIS, as surgery is generally
reserved for severe scoliosis with curves exceeding 45° to 50°, given the
higher risk of progression and long-term complications, particularly
in skeletally immature patients [7,8].

The mechanical relationship between PE and scoliosis is complex,
with studies suggesting that correction of one deformity may
exacerbate the other. With both PE and scoliosis present, the need
for and timing of the order of the surgery has been controversial. The
literature provides evidence that the severity of concomitant scoliosis
may be influenced by PE correction, but this effect is variable [9].
Studies have shown an increase in Cobb angle [10-17], a decrease in
Cobb angle [10,12,15,18], a complete disappearance of scoliosis [10],
as well as the development of scoliosis [10,19,20] after PE correction.
In patients where PE correction worsened scoliotic curvature, these
effects were generally observed in patients with low-moderate baseline
Cobb angles (<45 degrees), children <10 years of age, and long-term
progression remains unclear. This exacerbation of scoliosis shown due
to PE correction is a potential mechanical reason why surgeons could
prefer to choose scoliosis surgery before PE correction. In Ghionzoli et
al. [12] reported that in adolescents with coexisting PE and moderate
scoliosis (10°-45°), PE repair via the Nuss procedure led to modest
improvement in scoliotic curvature over a three-year follow-up. These
findings suggest that PE correction may stabilize or even improve
mild spinal curves in select patients however results across studies
have been inconsistent and limited by non-standardized scoliosis
definitions and management.

Beyond mechanical considerations, recent case reports and small
series have described intraoperative hemodynamic compromise
during scoliosis correction in the setting of uncorrected PE [21-23].
These events, often triggered by prone positioning and posterior
spinal instrumentation, are thought to result from retrosternal cardiac
compression against a depressed sternum. A 2022 systematic review
by van Es et al. identified three cases in the literature of perioperative
hemodynamic compromise Oka et al. [9]. Described right pulmonary
vein compression following scoliosis surgery, successfully relieved
with delayed PE repair [24]. Similarly observed worsening of
Haller Index post-scoliosis correction and theorized that sagittal
and rotational forces may deepen sternal depression, exacerbating
cardiac compression [11]. These findings have led some to advocate
for correcting PE first to restore thoracic compliance and reduce
cardiopulmonary risk.

With this conflicting evidence regarding the effects of PE
correction on scoliosis, this case series aims to contextualize these
findings within the experience of five pediatric patients treated for
both conditions. This manuscript was prepared following the CARE
guidelines.

Materials and Methods
Study design and setting

This was an IRB-approved (IRB -22-236) retrospective single-
center case series of 6 patients. The data collection period spanned
from 2020 to 2025. Patients were included if they had a documented
diagnosis of both PE and AIS, had undergone surgical correction for
both conditions, and had complete surgical and follow-up records
available for review. Patients were excluded if they had incomplete

surgical data or lacked follow-up documentation. Patient data and
images were de-identified and institutional consent policies were
followed.

Data collection

For each patient, the following data were collected and reviewed:
demographic information including age, sex, relevant past medical
history, past surgical history; characteristics of PE including
preoperative Haller Index (HI), preoperative Correction Index,
VO, max, stroke volume response during cardiopulmonary exercise
testing; and characteristics of AIS including preoperative Cobb angle,
indication for correction, length of surgery. The sequence of surgical
interventions (PE-first versus AIS-first) was also recorded. The
clinical course was assessed through review of intraoperative findings,
postoperative complications, and hospital length of stay for each
procedure. Follow-up data included postoperative clinical outcomes
and narrative patient-reported satisfaction were documented.

Data analysis

Given the small sample size, data analysis is qualitative. Trends
in surgical outcomes and complications are described narratively,
without statistical comparison.

Results
Patient 1

Patient 1 is a 14-year-old male with no significant past medical
history or past surgical history who presented to the orthopedic
clinic with scoliosis. X-ray imaging (XR) revealed a double thoracic
curve with a Cobb angle of 70 degrees (Figure la). The indications
for scoliosis surgery were based on the severity of the curve and the
associated risk of progression. Noting the PE on physical exam, the
paediatric orthopedic surgeon discussed the order of surgery with a
paediatric surgeon and together they decided that scoliosis surgery
would be attempted first. On the day of scoliosis surgery, the patient
had an unsafe drop in vital signs after induction of anaesthesia and
prone positioning. When the patient was elevated from the bed in the
prone position vital signs returned to normal, but with weight down
in prone position, despite changing pad placement, acceptable vital
signs while prone were not achieved to proceed with spinal surgery.

This patient then consulted with a different paediatric surgeon
and underwent work up for PE. The patient had lack of endurance
with exercise and was self-conscious about the cosmetic appearance.
Patient was found to have a HI of 5.2 and a correction index of 19%
on MRI (Magnetic Resonance Imaging). Cardiopulmonary exercise
testing revealed low exercise capacity with a VO, max at 67% of
predicted and a blunted stroke volume response at 61% of predicted.
Thoracoscopic Nuss procedure with the placement of two titanium
bars was performed one month later. The postoperative hospital stay
was one day. Patient’s recovery was uneventful, with no reported
complications.

Approximately 4 months later, patient underwent posterior spinal
fusion from T3 to L3 with posterior segmental instrumentation.
The postoperative hospital stay was three days. His recovery was
uneventful, with no reported complications. Post-operative XR with
Nuss bars and spinal instrumentation seen in Figure 1b.

The Nuss bars were removed after nearly three years. At most
recent follow-up, the patient had returned to full activity with no
shortness of breath or lack of endurance (Figure 1c and 1d).
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Figure 1: Preoperative and postoperative imaging of patient 1.

Preoperative XR showing uncorrected PE and scoliosis (1a, left) and postop-
erative XR demonstrating PE correction with Nuss bar placement and sco-
liosis correction using spinal instrumentation (1b, right). Preoperative Chest
CT (1c, left) shows cardiac compression from uncorrected PE and uncor-
rected scoliosis. Preoperative CT with overlayed drawing (1d, right) showing
relationship of where spine would be in relation to the heart if scoliosis was
corrected before PE.

Patient 2

Patient 2 is a 19-year-old male with a past medical history of
Williams Syndrome and past surgical history of two coarctation of
aorta repair surgeries and balloon dilation of the pulmonary artery
for pulmonary artery stenosis. Even with arterial dilation, there was
still significant compression of the aortic root and the left coronary
artery due to the limited space in the chest due to the PE, and
repeated cardiac surgery to repair congenital defects was deferred
until PE and scoliosis surgery were completed. The Nuss procedure
was chosen to be first due to the thoracic curve originally being only
38 degrees, and the orthopedic surgeon felt the patient would benefit
from observation alone. The patient had symptomatic chest pain
and discomfort. Preoperative cardiac MRI showed PE with a Haller
index of 7.6 and a correction index of 61.7% as well as displacement
and external compression of the heart. Preoperative XR showing
uncorrected pectus and scoliosis seen in Figure 2a. Cardiopulmonary
exercise testing revealed low exercise capacity with a VO, max at
58% of predicted and a blunted stroke volume response at 53% of
predicted. Patient underwent a redo sternotomy to safely access
his chest cavity followed by thoracoscopic Nuss procedure, which
involved the placement of two bars. No intraoperative complications
were reported. Patient’s hospital stay was six days following the pectus
procedure, during which chest tubes were placed to manage pleural
effusions. The patient was readmitted ten days later with respiratory
distress and was found to have pneumonia which was treated with
antibiotics.

The patient was then re-evaluated by orthopaedic surgery for
their scoliosis, and imaging demonstrated a left upper thoracic curve
with a Cobb angle of 54 degrees, which had increased from 38 degrees
prior to the Nuss procedure. The indications for surgical correction
of scoliosis were due to magnitude of curve and risk of progression.
Scoliosis correction surgery was performed 8 months after Nuss
procedure and included posterior spinal fusion from T2 to T11 with
segmental instrumentation. No intraoperative complications were
reported. Patient’s hospital stay was three days. Post-operative XR
with Nuss bars and spinal instrumentation seen in Figure 2b. The
patient was readmitted three weeks following scoliosis correction for

acute hardware infection related to spinal surgery requiring drainage
and antibiotics.

At most recent follow-up, the patient had returned to full activity
with no shortness of breath or lack of endurance. The Nuss bars were
removed after three and a half years.

Figure 2: Preoperative and postoperative imaging of patient 2.

Preoperative XR (2a, left) and postoperative XR after PE correction with
Nuss bar placement and scoliosis correction using spinal instrumentation
(2b, right).

Patient 3

Patient 3 is a 13-year-old male with no significant past medical
history and past surgical history of myringotomy shortly after
birth with a pectus excavatum and symptomatic chest pain and
discomfort. PE was originally discovered at the age of 6 and was
monitored until the age of 13. Preoperative Computed Tomography
(CT) imaging demonstrated a HI of 76.7 and a correction index of
95% with evidence of external cardiac compression (Figure 3a).
Cardiopulmonary exercise testing revealed low exercise capacity
with a VO, max at 70% of predicted and a blunted stroke volume
response at 56% of predicted. He underwent a minimally invasive
Nuss procedure for PE correction with 2 bars. No intraoperative or
postoperative complications occurred, and hospital stay was two days.

The patient was referred for their scoliosis and XR imaging revealed
a thoracic curvature with a Cobb angle of 54 degrees (Figure 3b). The
indication for surgical correction was based on curve magnitude
and risk of progression. He underwent posterior spinal fusion with
arthrodesis from T2 to T11, one year after PE repair. The procedure
was uncomplicated, and postoperative hospital stay was three days.
Post-operative XR with Nuss bars and spinal instrumentation seen in
Figure 3c.

At most recent follow-up, the patient had returned to full activity
with no shortness of breath or lack of endurance. Nuss bars remained
in place at the time of most recent evaluation.

Patient 4

Patient 4 is a 14-year-old male with a past medical history of
Ehlers-Danlos Type VI and no past surgical history who planned for
surgical correction for PE prior to repair of his scoliosis. Preoperative
CT revealed a HI of 9.2 and a correction index of 64% with external
cardiac compression. The patient experienced symptomatic exercise
intolerance compared to peers. Cardiopulmonary exercise testing
revealed low exercise capacity with a VO, max at 61% of predicted and
a blunted stroke volume response at 65% of predicted. He underwent
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Figure 3: Preoperative and postoperative imaging of patient 3.
Preoperative CT with HI of 76.7 (3a, left). Anterior XR (3b, middle) demon-
strates PE correction with Nuss bars prior to scoliosis surgery. Anterior XR
(3c, right) demonstrates both subsequent scoliosis correction.

a thoracoscopic Nuss procedure with the placement of three titanium
bars. There were no intraoperative or immediate postoperative
complications, and hospital stay was one day.

Regarding this patient’s scoliosis, XR demonstrated a thoracic
curvature with a Cobb angle of 64 degrees (Figure 4a). Surgical
correction was indicated based on the severity of the curve and
anticipated progression. He underwent posterior spinal fusion with
segmental instrumentation from T2 to L4, 6 months after Nuss
procedure. During intraoperative positioning in the prone position,
the patient experienced a brief episode of hypotension, which
stabilized promptly, allowing the procedure to proceed without
further complication. The postoperative hospital stay was three days,
and there were no reported surgical complications. Post-operative XR
with Nuss bars and spinal instrumentation seen in Figure 4b.

At most recent follow-up, the patient had returned to full activity
with no shortness of breath or lack of endurance. Nuss bars remained
in place at the time of his most recent evaluation.

e 064

Figure 4: Preoperative and postoperative imaging of patient 4.

Preoperative XR showing uncorrected PE and scoliosis (4a, left) and postop-
erative XR demonstrating PE correction with Nuss bar placement and scolio-
sis correction using spinal instrumentation (4b, right).

Patient 5

Patient 5 is a 15-year-old male with a past medical history of sacral
agenesis and a past surgical history of lumbar laminectomy and spinal
cord detethering at the age of 10. Patient was initially evaluated for
PE and was sent to the spine surgeon following the initial exam and
imaging for his severe scoliosis (Figure 5a). The patient’s symptoms
included symptomatic chest pain, discomfort, but was wheelchair
bound and did not experience shortness of breath. He underwent
a pectus workup and was found to have a Haller index of 7.2 and a

correction index of 37% on MRI. Cardiopulmonary exercise testing
revealed low exercise capacity with a VO, max at 55% of predicted
and a blunted stroke volume response at 79.8% of predicted. He
underwent a thoracoscopic Nuss procedure with the placement of
two titanium bars. No intraoperative or postoperative complications
occurred, and the hospital stay was one day.

Regarding the patients scoliosis, XR demonstrated a thoracic
curvature with a Cobb angle of 97.5 degrees. Surgical correction
was indicated based on the extreme curve magnitude and associated
risk of progression. He underwent posterior spinal fusion with
instrumentation from T4 to L1, five months after Nuss procedure. The
procedure was uncomplicated, and the hospital stay was three days.
Post-operative XR with Nuss bars and spinal instrumentation seen in
Figure 5b.

At most recent follow-up, the patient had returned to full activity
with no shortness of breath or lack of endurance. Nuss bars remained
in place at the time of most recent evaluation.

Figure 5: Preoperative and postoperative imaging of patient 5.
Preoperative XR (5a, left) and postoperative XR demonstrating PE correction
and scoliosis correction (5b, right)

Patient 6

Patient 6 is a 15-year-old male with a past medical history of
Neurofibromatosis Type I and no past surgical history who planned
for surgical correction for PE prior to repair of scoliosis. The patient
was being followed by orthopaedic surgery for scoliosis progression
and was evaluated for PE correction at age of 15. Order of repair was
discussed and both surgeons agreed that PE correction should occur
before scoliosis correction. Preoperative XR showing uncorrected
pectus and scoliosis is seen in Figure 6a. The patient experienced
symptomatic exercise intolerance compared to peers. Preoperative
CT scan showed Haller index of 3.9 and a correction index of 19.2%.
Cardiopulmonary exercise testing revealed low exercise capacity with
a VO, max at 60.0% of predicted and a blunted stroke volume response
at 74.6% of predicted. The patient underwent a thoracoscopic Nuss
procedure with the placement of two titanium bars. No intraoperative
or postoperative complications occurred, and the hospital stay was
four days.

Regarding this patient’s scoliosis, XR demonstrated a thoracic
curvature with a Cobb angle of 65.0 degrees. Surgical correction
was indicated based on the growing curve magnitude and associated
risk of progression. Patient underwent posterior spinal fusion with
instrumentation from T3 to L3, sixteen months after Nuss procedure.
The procedure was uncomplicated, and the hospital stay was three
days. Post-operative XR with Nuss bars and spinal instrumentation
seen in Figure 6b.
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Figure 6: Preoperative and postoperative imaging of patient 6.
XR showing corrected pectus excavatum and uncorrected scoliosis (6a, left)
and postoperative XR demonstrating PE correction and scoliosis correction
(6b, right).

At most recent follow-up, the patient had returned to full activity
with no shortness of breath or lack of endurance and Nuss bars had
been removed.

Results summary

Overview of results can be seen in Table 1. Across the cohort, the
mean age at PE surgery was 14.3 years (range 12-18). The mean Cobb
angle was 67.4° (SD 16.1, range 54-97.5°). The mean Haller index was
6.8 (SD 1.9, range 3.9-9.2). The mean VO, max was 60.8% predicted
(range 55% to 70%). Length of stay following scoliosis surgery was
uniform at 3 days for all patients. Length of stay after PE repair
averaged 2.5 days (SD 2.1, range 1-6 days).

Overall, 5 of 6 patients (83%) underwent PE correction prior
to scoliosis surgery and experienced stable intraoperative courses.
The single patient who underwent attempted scoliosis correction
first developed significant hemodynamic compromise, reinforcing
concerns about uncorrected PE compromising cardiopulmonary
function during scoliosis repair.

Discussion

All six patients underwent pectus excavatum repair prior to
scoliosis correction. For patient 1, we saw that when scoliosis surgery
was attempted first, he had an unsafe drop in vital signs when put
in prone positioning and PE correction was subsequently performed.
The prone position can significantly increase intra-abdominal
pressure, which can compress major blood vessels, reduce venous
return to the heart potentially causing a decrease in cardiac output
and hemodynamic instability. Also, a higher Haller index has been
associated with increased cardiopulmonary dysfunction. With patient
1 having a HI greater than 5 and a thoracic curvature in excess of
70 degrees, we hypothesize that the presence of a significantly large
thoracic curvature and/or large HI can play a dominant role in the
hemodynamic instability caused when scoliosis surgery is performed
before PE correction.

This hypothesis is supported by the retrospective study by Tauchi,
et al. [11]. They evaluated the impact of scoliosis correction on
thoracic morphology in 20 patients with concurrent PE and scoliosis
with an average preoperative Cobb angle was 72.1°, and mean age
of 13.2. The authors found that the mean Haller index increased
from 4.8 preoperatively to 5.3 postoperatively, with one illustrative
case demonstrating an extreme rise in Haller index from 8.0 to 15.4
postoperatively, with notable cardiac compression on imaging. The
authors hypothesize that sagittal alignment changes and rotational
corrective forces during posterior instrumentation may reduce the
anterior-posterior diameter of the chest, thereby worsening sternal
depression. The authors also hypothesized that scoliosis surgery
alone in individuals with concomitant PE, particularly in patients
with flexible or anteriorly displaced sternums, may exacerbate PE
and contribute to cardiopulmonary risk postoperatively. As a result,
Tauchi, et al. suggested that high-risk patients with a severely steep,
left-deviated and deeply depressed (high HI) sternum should first
receive surgical treatment of PE and then corrective scoliosis surgery
to minimize the negative impact on the cardiac function from the PE
deformity [11].

A case report by Oka et al. [24] further highlights the potential
cardiopulmonary risks of correcting scoliosis prior to PE repair. The
authors describe a 49-year-old woman who developed worsening
dyspnea after undergoing posterior spinal fusion for scoliosis.
Imaging revealed that the spinal correction maneuver had narrowed
the mediastinal space, resulting in compression of the right Inferior
Pulmonary Vein (IPV) between the thoracic vertebrae and a severely
depressed sternum. To alleviate the resulting ventilation-perfusion
mismatch and venous stenosis, the patient underwent a combined
Ravitch and Nuss procedure (CRN), which led to successful sternal
elevation and symptomatic improvement. This case provides
direct anatomical evidence that scoliosis correction in the presence
of uncorrected PE may exacerbate cardiovascular compression,
particularly in patients with rigid thoracic anatomy. The authors
suggest that repairing PE prior to scoliosis surgery may preserve
the retrosternal space and mitigate the risk of cardiopulmonary
compromise. Their findings further support the growing consensus
that prioritizing PE correction, especially in patients with severe sternal
depression, may be essential to avoid postoperative complications.

This is also further illustrated in a case report by Keefe et al. [25],
in which they describe a patient with a HI of 19.2 who attempted
to have scoliosis surgery and as they were correcting the scoliosis
intraoperatively the patient had an acute hypotensive episode after
placement of a single rod. Multiple attempts were made and every time
the correction manoeuvre was attempted, the patient would become
acutely hypotensive. They aborted scoliosis correction until after PE
correction (in which HI improved from 19.3 to 4.7), and patient had
no perioperative complications with the scoliosis procedure. They

Table 1: Patient demographics, thoracic, and cardiopulmonary characteristics of patients with concurrent pectus excavatum and scoliosis.

Patient Ageat F,"St Haller Index Correction Index | Scoliosis Elurvature VO, Max (% predicted) = Stroke Volume Response (% predicted)
Operation (%) (°)
1 14 5.2 19 70 67 61
2 19 7.6 61.7 54 58 53
3 14 76.7 95 54 70 56
4 14 9.2 64 64 61 65
5 15 7.2 37 97.5 55 79.8
6 13 3.9 64 65 60 74.6

Footnote: VO, max and stroke volume response reflect preoperative Cardiopulmonary Exercise Testing (CPET) values.
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hypothesized that the temporal relationship between corrective
manoeuvre and hypotension supported an anatomic cause of the
hypotension, most likely related to an elevated HI. Although Patient
1 in our cohort had a relatively modest Haller index compared to the
patient described by Keefe et al. [25], the intraoperative instability
observed in both cases supports the hypothesis that anatomical
configuration.

Our findings support the prioritization of PE repair before
scoliosis correction in patients with both deformities. Uncorrected
PE can contribute to significant intraoperative cardiopulmonary
compromise during scoliosis correction surgery. Patient 1’
intraoperative instability despite a relatively modest HI (5.2) and
normal preoperative vitals highlights this risk. Conversely, all patients
in our cohort who underwent PE correction proceeded through
scoliosis surgery without complication, including patients with severe
scoliosis curvature (up to 97.5°), syndromic conditions (Ehlers-
Danlos syndrome), and extremely elevated Haller indices (up to 76.7)
[26].

We believe that it is not merely the absolute value of the HI or Cobb
angle that determines surgical risk, but the anatomic relationship
between a posteriorly displaced sternum and the anterior spinal
column. Intraoperative positioning, especially prone positioning
for scoliosis correction, can exacerbate retrosternal compression,
compromising venous return and right heart filling, even in patients
with only moderately elevated Haller indices. Thus, the correction
of PE may act as a necessary decompressive intervention to restore
thoracic compliance and retrosternal space before safely undertaking
spine correction. This mirrors the mechanistic findings of Oka et
al. and Tauchi, et al. Who demonstrated that scoliosis correction
can worsen chest wall depression or cause vascular compression in
the absence of prior PE repair [11,24]. In evaluating a patient with
scoliosis, the orthopaedic surgeon should take steps to evaluate the
pectus excavatum to determine surgical risk.

Limitations

This study has several limitations. First, the sample size is small
(n=6), limiting broad generalizability and precluding statistical
modelling. However, the uniformity of outcomes, specifically, the
resolution of perioperative instability after PE-first repair, strengthens
the validity of our clinical observations. Second, as a retrospective
single-center study, it is vulnerable to selection and information bias.
Surgical sequencing was not randomized but determined through
interdisciplinary consensus between thoracic surgery, orthopedic
surgery, and anaesthesia teams, introducing potential institutional and
selection bias. Third, our cohort lacked representation from milder
cases of PE or AIS, which may behave differently with respect to
sequencing. Finally, standardized thoracic indices such as sternal tilt,
cross-sectional thoracic volume, or post-operative Haller indices were
not routinely collected, which could further quantify the physiologic
benefit of PE correction. Future multi-institutional prospect.

Future Directions

Future research should focus on defining clear thresholds for
surgical intervention in patients with concurrent pectus excavatum
and scoliosis by incorporating combined severity indices such
as Haller index, Cobb angle, sternal tilt angle, thoracic volume,
and cardiopulmonary function metrics. Large, multi-institutional
retrospective studies could help identify which patients are at highest
risk for perioperative complications depending on the order of repair.
Prospective studies are needed to establish evidence-based guidelines

on the optimal timing and sequencing of interventions, particularly
in patients with severe deformities. Simultaneous correction remains
an area of interest and future translational studies should evaluate
the safety, feasibility, and biomechanical effects of simultaneous
correction strategies, particularly in cases where thoracic flexibility
and patient anatomy may permit such an approach.

Conclusion

Given our patient cohort, we recommend performing PE
correction prior to scoliosis surgery to reduce the risk of perioperative
hemodynamic instability during scoliosis correction. Future studies
should aim to define surgical thresholds using combined severity
indices and establish evidence-based guidelines for sequencing
interventions in patients with concurrent deformities.
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