Modified Ravitch procedure as an accessible alternative
for the treatment of pectus excavatum. A case report
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Background: Pectus excavatum is the most common congenital deformity of
the anterior thoracic wall. Most patients begin to show symptoms in
adolescence, a period in which the deformity worsens. Patients present
symptoms such as exercise intolerance, lack of endurance, difficulty
breathing with effort or at rest. The indications for surgical correction are

based on symptoms or aesthetic, functional and psychological repercussions.
The treatment of choice at present is the minimally invasive Modified Nuss
technique, which consists of inserting one or two metal bars that rest on the
ribs and push the sternum forward (6). However, this technique is expensive
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and presents a post-surgical recovery with constant retrosternal pain. While

compared to the modified Ravitch technique with the use of absorbable mesh
as a retrosternal support in pectus excavatum, a more efficient recovery for
the patient could be seen. We present the case of a 16-year-old male patient
with pectus excavatum with a Haller index of 4.22 with symptomatic
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repercussions as well as aesthetic repercussions. A modified Ravitch

technique was performed with retrosternal mesh placement. The patient had
adequate post-surgical pain control and was discharged home 24 hours later.
The results were favorable for the patient, so we present the clinical case as
an accessible alternative for the repair of pectus excavatum.
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deformity of the anterior thoracic wall (1). Most

patients begin to show symptoms in
adolescence, a period in which the deformity worsens
and symptoms are usually exercise intolerance, lack of
endurance and difficulty breathing with exercise.
Another indication for surgical correction is due to
aesthetic and  psychological  repercussions(2).
Computed axial tomography allows the measurement
of the Haller severity index, which can be calculated
by dividing the distance between the sternum and the
spine. It is calculated by dividing the distance between
the sternum and the spine. An index greater than 3.25
is considered an indication for corrective surgery(3).
Treatment is usually surgical and techniques with
resection of the costal arches called the Ravitch
procedure, and minimally invasive techniques such as
the Nuss procedure have been described(4,5).

P ectus excavatum is the most common congenital

Case report

We present the case of a 16-year-old male
patient who consulted for exercise intolerance and
orthopnea of several months' evolution. Mother reports
that the patient has had a chest wall deformity since
birth, which was followed up annually with pediatrics
as well as with pulmonology. With control
spirometries in which abnormal results were
documented in the stress test as well as a slight
decrease in volumes and pulmonary reserve. Showing
a moderate restrictive pattern with FVC 60.9%. The
patient is treated so far does not meet the criteria for

syndromic or genetic origin, the type of inheritance of
this is multifactorial. The physical examination shows
significant pectus excavatum (Figure 1), likewise,
desaturation at 90% is documented in supine
decubitus. He has a chest CT scan, with a Haller index
of 4.22 (severe excavation) (Figure 2).

The patient was operated on in supine
decubitus under general anesthesia. A 15 cm
longitudinal midline incision was made over the
sternal body, and myocutaneous flaps were dissected
to expose from the angle of Louis to the xiphoid
process, exposing the deformed costal cartilages to
their cartilage-bone junction from the sternal junction,
resecting from the sixth to the twelfth cartilages on
each side, preserving their posterior perichondrium.
The xiphoid process was divided, allowing access to
the retrosternal space. A wedge-shaped osteotomy was
performed at the posterior angulation point of the
sternum to allow the sternum to tilt forward into the
proper position. Finally, the sternal body was
stabilized with retrosternal polypropylene mesh and
the mesh was fixed with 2-0 monocryl. (Image 3 ) A
vacuum-sealed drain was placed.

The patient was transferred to the
postoperative floor with a multimodal pain pump,
which was de-escalated and discontinued the
following day, continuing with paracetamol-based
analgesia. A control CT scan with 3D reconstruction
showed a considerable increase in intrathoracic
volume without sternal or mesh migration (Figure 4).
The patient was discharged on the fourth postoperative
day without drainage and with adequate analgesia. The
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Figure 1. Significant pectus'excavatum Source: Study results.

patient was followed up in the outpatient clinic with
adequate evolution, with mild pain in the surgical
wound.

Discussion

Pectus excavatum is a common deformity of
the chest wall, for which several surgical techniques
have been developed for its correction, the most
commonly used being the Nuss, Leonard and Ravitch
techniques. When selecting the surgical procedure, it
is important to take into account factors such as
surgical times, post-surgical analgesia, as well as the
cost of the material for the surgical procedure (5).
Surgery can be performed at any age, but the most
optimal time is between the ages of 10-14 years. It can
also cause an increase in the risk of disruption of
thoracic growth, but surgery after puberty may also
require more extensive surgery because the chest walls

become less malleable (9). For this reason, the pros
S

Figure 2. Chest CT scan showing bone structures with decreased
anteroposterior diameter of the chest, predominantly on the upper,
which causes pectus excavatum deformity, with a Haller index of
4.22 (severe excavation). Source: Study results.
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Figure 3. Ravitch procedure with placement of polypropylene
mesh for sternal lifting and stabilization. Source: Study results

and cons of surgical intervention are evaluated taking
into consideration the criteria mentioned above.
Currently, the trend is the Nuss technique because it is
minimally invasive(6), however, in the Antonoff study
in which patients were allowed to choose between the
Leonard, Ravitch and Nuss procedures, it was found
that the length of stay, cost, analgesic needs and
complication rates were higher in patients in the Nuss
group (5). The advantages of the Nuss procedure are
that it avoids cartilage resection and sternum fracture,
which reduces the risk of abnormal chest growth. In
addition to avoiding abnormal chest growth, it reduces
postoperative deterioration of strength and stability of
the chest wall. Finally, as an advantage, it eliminates
the midline sternal scar of approximately 12
centimeters that is the result of the Ravitch technique,
making it a more aesthetic technique.

For patients who are not candidates for Nuss
surgery, the technique of choice is the Modified
Ravitch procedure, in which wires or meshes can be
used as a fixation technique(6). In the De Loos study,
the use of plates vs. polypropylene mesh was
compared as an alternative to increase retrosternal
stability. In addition, the analysis exposes the
disadvantage of using plates due to the bulky material.
Since the plates are placed below the pectoralis
muscle, patients experience discomfort from having
the plates visible and/or palpable; consequently,
patients request the removal of said plates(7). In the
Luzzi study, 10 years of experience using retrosternal
bioabsorbable mesh instead of a metal device to
elevate and stabilize the sternum was reviewed with
results of early post-surgical mobilization and less
post-surgical pain. The high tolerance of the material
reduces the inflammatory reaction, avoiding second
secondary  interventions due to  retrosternal
displacement, significantly reducing postoperative
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Figure 4. Chest CT scan with 3D reconstruction of bone structures.
Source: Study results.

chest pain(8). In this way, with the Ravitch technique,
by using polypropylene mesh instead of metal plates,
it tends to generate less chronic pain and reduces the
need for long-term medications, being more accessible
to any patient. Complications in the Ravitch technique
are rare, but may include the following: hemothorax,
pleural effusion, pericarditis, pneumonia, among
others (10).

Conclusion

An accessible alternative to the Nuss
procedure is the Ravitch procedure, which is more
accessible, allowing the surgery to be accessible to a
greater number of patients. The use of a polypropylene
mesh instead of a metal device to lift and stabilize the
sternum is an alternative to consider. The procedure
prevents patients from having complications due to the
detachment of the retrosternal device, avoiding a
second intervention for the replacement of the device
and reducing postoperative chest pain, achieving early
mobilization of the patient. The high tolerance of the
material reduces the inflammatory reaction.
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