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Safe retroesternal dissection with harmonic scalpel and
indocyanine green during Nuss surgery

Diseccion retroesternal segura con bisturi arménico y verde
de indocianina durante la cirugia de Nuss
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Abstract

Introduction: Mediastinal dissection in the Nuss technique can result in cardiac injury. The Lorenz bar introducer only allows
a limited mediastinal dissection with poorly controlled movements. To make a wide dissection, the harmonic scalpel simul-
taneously dissects, cuts, and coagulates, generating a wide retrosternal space without bleeding. The use of indocyanine
green facilitates the identification of vascular structures, avoiding damage to them. The present work aims to show the use-
fulness of the harmonic scalpel and indocyanine green in combination to facilitate wide and safe mediastinal dissection.
Method: Prospective study, case series. Patients aged 10 to 20 years, Haller index greater than 3.2. Surgical technique:
through the right lateral incision the harmonic scalpel was introduced, indocyanine green was administered intravenously,
retrosternal dissection was started until reaching the left hemithorax, the window was enlarged through which two bars were
placed. Haller’s index, surgical time, bleeding, residual pneumothorax, hospital stay, and patient satisfaction were analyzed.
Descriptive statistics were used. Results: Eighteen patients were treated, average age 15.05, average Haller index 4.9, trea-
ted with the surgical technique described. Average operative time 78.59 minutes. Average bleeding 14.41 ml. Discharged on
the fourth day; esthetic result was satisfactory. Discussion: The use of the harmonic scalpel and indocyanine green together
allows a wide mediastinal dissection, without bleeding, which facilitates the passage of the dissector and the Nuss bars in a
safe and uncomplicated manner.
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Resumen

Introduccion: La diseccion mediastinal en la técnica de Nuss puede producir lesiones cardiacas. El introductor de la barra
solo permite una diseccion mediastinal limitada con movimientos poco controlados. Para hacer una diseccion amplia y segura,
el bisturi armonico al mismo tiempo diseca, corta y coagula, generando un espacio retroesternal amplio y sin sangrado. El
uso del verde de indocianina facilita la identificacion de las estructuras vasculares. El objetivo del presente trabajo es mostrar
la utilidad del bisturi armdnico y del verde de indocianina de manera combinada para facilitar la diseccion mediastinal amplia
y segura. Método: Estudio prospectivo, serie de casos. Pacientes de 10 a 18 arios, indice de Haller mayor a 3.2. Técnica
quirargica: a través de la incision lateral derecha se introdujo el bisturi armdnico, se administrd verde de indocianina por via

*Correspondence: Date of reception: 17-09-2025 Available online: 12-05-2026
Carlos Garcia-Hernandez Date of acceptance: 07-11-2025 Neumol Cir Torax (Eng). 2025;84(2):94-98
E-mail: carloscirped @hotmail.com DOI: 10.24875/NCTE.M25000014 www.revistanct.org.mx

2594-1526 / © 2025 Sociedad Mexicana de Neumologia y Cirugia de Térax. Publicado por Permanyer. Este es un articulo open access bajo la licencia
CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).


https://orcid.org/0000-0003-2773-1500
https://orcid.org/0009-0002-4521-7222
https://orcid.org/0000-0001-9222-4703
https://orcid.org/0000-0003-0062-3585
https://orcid.org/0009-0003-7319-9604
http://crossmark.crossref.org/dialog/?doi=10.24875/NCTE.M25000014&domain=pdf
mailto:carloscirped@hotmail.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.revistanct.org.mx
http://dx.doi.org/10.24875/NCTE.M25000014

C. Garcia-Hernandez et al. Safe retrosternal dissection

intravenosa, se inicid la diseccion retroesternal hasta llegar al hemitdrax izquierdo y se amplio la ventana por la que se colo-
caron dos barras. Se analizaron: indice de Haller, tiempo quirdrgico, sangrado, neumotodrax residual, estancia hospitalaria y
satisfaccion del paciente. Se utilizé estadistica descriptiva. Resultados: Se trataron 18 pacientes, edad promedio 15.05, indice
de Haller promedio 4.9, tratados con la técnica quirtrgica descrita. Tiempo quirdrgico promedio 78.59 minutos. Sangrado
promedio 14.41 ml. Egresados al cuarto dia, resultado estético satisfactorio. Discusion: El uso del bisturi armdénico de manera
conjunta con el verde indocianina permite una diseccion mediastinal amplia, sin sangrado, lo que facilita el paso del disector

y las barras de Nuss de manera segura y sin complicaciones.

Palabras clave: Pectus excavatum. Indice de Haller. Verde de indocianina. Bisturi armdnico.

Introduction

Pectus excavatum is a common condition, occurring
in up to 1 in 400 children'. Patients requiring surgical
treatment should be selected according to symptom
severity and radiologic findings®*. The minimally inva-
sive technique proposed and developed by Nuss in 1987
and published in 1998 is increasingly used®. However,
complications may occur, some of which can be severe
and potentially life-threatening; therefore, multiple modi-
fications have been proposed to prevent them6-8, Cardiac
or vascular injuries, when they occur, usually happen
during the creation of a retrosternal tunnel®®.

This is commonly performed with the Lorenz bar
introducer, which achieves only limited mediastinal dis-
section and involves relatively uncontrolled movements.
To obtain a wider dissection, Maryland-type dissectors
or an endoscopic Kittner dissector have been used'®'".

To achieve an extensive dissection, the harmonic
scalpel appears ideal, as it is an instrument that safely
uses ultrasonic energy to allow tissue dissection — similar
to the Maryland dissector — but with the advantage of
simultaneously separating, cutting, and coagulating
tissues.

On the other hand, near-infrared fluorescence has
proven useful for delineating anatomic and vascular
structures during laparoscopic and robotic surgery,
facilitating dissection and making complex procedures
safer’?13,

Pediatric reports using this dye are scarce, and there
are no publications describing its use during the Nuss
procedure'*5,

Damage to the internal mammary artery or intercostal
vessels have been reported in this surgery; therefore,
the use of this type of dye may allow identification and
preservation of these vascular structures®'.

The aim of this study was to demonstrate the useful-
ness of the harmonic scalpel used in combination with
indocyanine green to facilitate a wide and safe medias-
tinal dissection during Nuss surgery.

Method

We conducted this prospective, descriptive, observa-
tional case series after approval from Hospital Star
Meédica Infantil Privado Research Committee (Mexico
City, Mexico). Inclusion criteria were patients aged 10 to
20 years with pectus excavatum and a Haller index
> 3.2 who underwent Nuss repair. Exclusion criteria
included patients with deformities other than pectus
excavatum or mixed chest wall deformities, those with a
Haller index < 3.2, and patients > 20 years. All patients
underwent cardiovascular evaluation, pulmonary func-
tion testing, plain chest computed tomography, complete
blood count, and coagulation studies.

Surgical technique

Patients were placed in the supine position on a
12-cm-high cushion extending from the head to the
waist, with the arms positioned alongside the body. For
surgical planning, the deepest point of the pectus defor-
mity and the highest points of the anterior chest wall
were marked. At this level, a 3-cm incision was perfor-
med on both sides along the midaxillary line for dissec-
tion and bar insertion.

The harmonic scalpel (Harmonic 1100 Shears; Ethicon,
United States) was introduced through the same incision
without a trocar. At the level of the midaxillary line, 3 or
4 intercostal spaces above this incision, a 5-mm trocar
was inserted, with insufflation set at 5 mmHg at 1 L/min.
An initial exploration was performed, and 2 steel sutures
were placed at the deepest portion of the sternum and
connected to a crane hook to elevate the sternum (Easy
Crane system; Primemed, Seoul, South Korea).

Dissection began with the harmonic scalpel at the
deepest point of the sternum. At this stage, indocyanine
green was administered intravenously at a dose of
1 mg/kg to enable vascular identification. Dissection
continued until the left hemithorax was visualized, and
the window was widened to allow placement of 2 bars
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Figure 1. A: introduction of the harmonic scalpel through the same right-sided incision where the bars will be
placed. B: initial retrosternal dissection; internal mammary vessels stained with indocyanine green are visible.
C: complete dissection to the left side of the chest. D: bar placed through a wide window, preserving chest wall vessels.

(Figs. 1 A-D). Afterwards, the dissector was advanced
to identify the intercostal space of the left hemithorax,
visualizing the intercostal vessels. After shaping the
lower bar, it was inserted into the intercostal space
corresponding to the deepest point. The same maneuver
was repeated in the upper intercostal space, inserting a
second previously shaped parallel bar (modified Parks
pectus bar; Primemed, Seoul, South Korea). Both bars
were secured to a stabilizing bridge on each side
(Stabilizer-Bridge Fixator; Pampamed, Seoul, South
Korea). Hemostasis was verified, the pneumothorax was
evacuated, incisions were closed, and a control radio-
graph was obtained. Pain was managed with cryoanal-
gesia, serratus muscle block, and dual analgesic therapy.
The following data were analyzed: age, sex, cardiovas-
cular evaluation, pulmonary function tests, Haller index,
associated morbidity, type of pectus excavatum, opera-
tive time, blood loss, residual pneumothorax, hospital
stay, patient satisfaction, and other complications.
Results were analyzed using descriptive statistics.

Results

Between June 2023 and December 2024, a total of
18 patients were treated, aged 11 to 20 years (x: 15.05

years), with a weight ranging from 37 to 67 kg (mean,
47.72 kg); 15 were men and 3 were women. The Haller
index ranged from 3.8 to 6.3 (mean, 4.9). Four patients
had right-sided asymmetry, 3 left-sided asymmetry, and
the remainder had symmetric chest deformity. All patients
reported poor body image perception due to pectus
excavatum; 9 reported pain and 8 reported dyspnea with
mild-to-moderate exertion. Six children had a > 2-year
history of asthma. One of them had undergone surgery
7 years earlier for a left lung biopsy; pulmonary adhe-
sions were released without vascular or pulmonary injury
using the harmonic scalpel. Preoperative echocardiogra-
phy showed mitral valve prolapse in 8 children; findings
were normal in the remainder. Pulmonary function tests
were normal in 9 children, showed mild restriction in 4,
and moderate restriction in 5. All were treated using the
described surgical technique, and 2 parallel bars were
placed. Operative time ranged from 65 to 95 minutes
(mean, 78.59 minutes). Blood loss ranged from 10 mL
to 25 mL (mean, 14.41 mL). In all patients, the internal
mammary artery and intercostal vessels were identified.
No allergic reactions occurred.

Seven patients received cryoanalgesia, and in the
remaining 11 patients, analgesia was provided via serratus
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muscle block. Two patients developed minimal residual
pneumothorax, which was treated with oxygen. One
patient presented bar exposure 6 months after surgery.
No other complications occurred. Patients were dischar-
ged on postoperative day 4. The aesthetic outcome was
satisfactory in all patients.

Discussion

The Nuss technique for correction of pectus excava-
tum is increasingly performed®. Multiple changes to the
original technique have been introduced to reduce com-
plications. Creation of the space between the sternum
and pericardium is perhaps the step at which the most
serious complications may occur®'”. The procedure
requires a critical view, meaning that the surgeon must
visualize the tip of the dissector at all times and keep
the pericardium separated from the sternum. Sternal
elevation, achieved in this study using the Crane tech-
nique proposed by Park et al., together with the use of
a 30-degree scope, allowed continuous visualization of
the dissector tip. With an adequate critical view, the next
step is safe mediastinal dissection, for which laparos-
copic instruments have been used. Hendrickson et al.
used a laparoscopic Kittner dissector placed via a 5-mm
trocar located at the left midaxillary line to create, by
blind dissection, a window that allowed visualization of
the contralateral hemithorax". Unlike what was reported
by Hendrickson, in this study the harmonic scalpel was
inserted without a trocar through the right side of the
chest, using the same incision through which the dis-
sector and bars would be introduced. This allowed dis-
section from right to left, which is safer because in
patients with pectus excavatum the heart is displaced
toward the left and lies closer to the chest wall, making
left-sided approaches at higher risk for cardiac injury.
We observed that the harmonic scalpel allowed retros-
ternal space dissection similarly to the Maryland or
Kittner dissector, but with the added advantage of simul-
taneous coagulation, which facilitated the creation of a
wide window using small, controlled movements until
the left side of the chest was visualized. Moreover, it
enabled direct-vision insertion of the bars, visualizing
the intercostal exit space in all treated cases. Other
advantages include the ability to achieve hemostasis
and release pulmonary adhesions simultaneously, as
occurred in the patient with prior left lung surgery, in
whom adhesions were released from the right side
of the chest. The use of indocyanine green simulta-
neously facilitated identification of blood vessels to

allow their preservation or coagulation when necessary.
No complications related to the use of the harmonic
scalpel or administration of indocyanine green were
observed.

Conclusions

The combined use of the harmonic scalpel and indoc-
yanine green allows wide, bloodless mediastinal dissec-
tion, facilitating safe and complication-free passage of the
dissector and Nuss bars.
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