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Chest wall deformities 4.1% and bad in 2.7%. After initial surgery there were complications in 45 patients (30.6%).
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so intense that it required bar removal. After a mean follow-up of 39.2 months, bar removal
had been performed in 72 patients (49%), being difficult in 5 cases (7%). After a 1.6 year
follow-up period good results persisted in 145 patients (98.7%).
Conclusion: Nuss technique in adults has had good results in Spanish Thoracic Surgery
Departments, however its use has not been generalised. The risk of complications must be
taken into account and its indication must be properly evaluated. The possibility of previous
conservative treatment is being analysed in several departments at present.

© 2015 AEC. Published by Elsevier Espafia, S.L.U. All rights reserved.

Experiencia de los Servicios de Cirugia Toracica espafioles en el
tratamiento del pectus excavatum mediante la técnica de Nuss

RESUMEN

Introduccion: Aunque la introduccién de la técnica de Nuss revoluciond el tratamiento
quirurgico del pectus excavatum, no se ha generalizado su uso en nuestro medio. El objetivo
de este estudio es conocer la situacion actual del uso de esta técnica en una seleccién de
Servicios de Cirugia Tordcica de Espafia.
Metodos: Estudio observacional retrospectivo multicéntrico que analiza los principales
aspectos epidemiolégicos y resultados clinicos tras 10 afios de experiencia empleando
técnica de Nuss.
Resultados: Entre 2001 y 2010 se intervino a 149 pacientes (media de edad 21,2 afios), 74%
varones. Los resultados estéticos iniciales fueron excelentes o buenos en el 93,2%, regulares
en el 4,1% y malos en el 2,7% de los casos. Un total de 45 pacientes (30,6%) presentaron
complicaciones tras la primera intervencién. Las mas frecuentes fueron la presencia de
seroma en las heridas quirtrgicas, desplazamiento de la barra, rotura del estabilizador,
neumotoérax, hemotérax, infeccién de la herida, neumonia, pericarditis y un taponamiento
pericardico que requirié la extraccién de la barra de urgencia. El dolor postoperatorio fue
referido por todos los pacientes y 3 de ellos (2%) requirieron la extraccién precoz de la barra
por dolor intratable. Tras una media de 39,2 meses, se habia retirado la barra a 72 pacientes
(49%), con dificultades en la extraccién en 5 (7%). Tras un seguimiento medio de 1,6 afios se
constaté buen resultado en 145 pacientes (98,7%).
Conclusiones: La técnica de Nuss en adultos ha tenido buenos resultados en los Servicios de
Cirugia Toracica espafioles aunque no se ha generalizado su utilizacién. Las posibles
complicaciones se han de tener en cuenta, por lo que la indicacién debe ser muy bien
valorada. La posibilidad de un tratamiento conservador previo es valorado por alguno de los
servicios en la actualidad.

© 2015 AEC. Publicado por Elsevier Espafia, S.L.U. Todos los derechos reservados.

Introduction

Nuss. This consists of raising the deformity by inserting a bar
below the sternum through 2 lateral incisions, which leads to
a better appearance than the classic Ravitch procedure*

Pectus excavatum (PE) or excavated, sunken or funnel chest is
a malformation of the anterior wall of the thorax. It is
characterised by a deep depression of the sternum and
alteration of the lower sternochondral joints.*

Patients affected by this deformity suffer cosmetic,
psychological and social effects, although functional ones
are usually mild. Thoracic organ compression with clinical
repercussion’ only occurs in the most severe cases. The
treatment of PE is fundamentally surgical, and it has evolved
over time. The traditional surgical technique is the Ravitch
procedure, which involves an approach through anterior
thoracic incisions, the resection of 3 or 4 rib cartilages on each
side plus complete or partial flattening of the sternum.?

Classical surgical treatment of PE underwent a revolution
in the 1990s with the introduction of the procedure of Donald

(Figs. 1-5). This procedure requires no other incisions, rib
resections or sternotomy. The most frequent complications
described in the bibliography are postoperative pain, sero-
mas in the surgical wounds and displacement of the bar.”

This new procedure has given rise to great enthusiasm
sinceits introduction, although it is still not in widespread use.
The aim of this study is to examine the current status of Nuss
procedure usage in a representative selection of Thoracic
Surgery Departments in Spain.

Methods

This retrospective observational multicentre study commen-
ced with the collection of clinical variables from the hospitals
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Fig. 1 - Improved thoracic CT in a PE patient.

Fig. 2 - Image prior to the positioning of the Nuss bar.

Fig. 3 - Postoperative result.

shown in Table 1, in response to the request to fill in a
questionnaire. Patient demographic variables were recorded,
together with immediate surgical results, the number of bars
used, the need for carbon dioxide insufflation, complications
and postoperative pain, incidents during follow-up and
results, together with satisfaction. Data were analysed
descriptively and compared with other previously published
series. Each one of the Ethics Committees of the hospitals
taking part authorised the study according to the regulations
stipulated by the Patient Data and Autonomy Protection Law
41/2002.

We present the experience of 12 Spanish Thoracic Surgery
Departments with the Nuss procedure, from its introduction

Fig. 4 - Postoperative X-ray to check results.

Fig. 5 — Diagram of the procedure. Once the bar has passed
under the sternum it is turned to raise it.

in October 2001 until November 2010 (Table 1). This retros-
pective observational study revised the clinical histories of
operated patients, including epidemiological data, surgical
incidents, postoperative complications and results. The Ethics
Committees of all the hospitals taking part authorised this
study.
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Table 1 - Hospitals That Took Part.

Hospital Start Number Average Number
of cases age of bars
Vall d’'Hebron (Bcn) 2004 3 27.8 1
Albacete 2007 4 16.5 1
German Trias 2006 4 16.2 1
i Pujol (Bcn)
Murcia 2007 5 21.2 1
Oviedo 2004 6 19.25 1
Zaragoza 2005 7 17.7 2 (1)
Tarragona 2003 11 24 1
Alicante 2003 11 18 2 (1)
Valladolid 2004 12 17 1
Las Palmas 2002 16 22 1
Sagrat Cor (Bcn) 2001 27 20.1 1
Puerta de Hierro (Mad) 2001 41 23.9 2 (6)
Results

20 Spanish Thoracic Surgery Departments were asked
whether or not they performed the Nuss procedure in the
treatment of PE. Of these, 12 (60%) stated that they had used it.
In total, these 12 hospitals had operated on 149 patients aged
from 10 to 47 years of age (average age 21.2 years old), of whom
74% were male. In 2 patients (aged 32 and 37 years old) the
operation could not be concluded due to the impossibility of
raising the sternum. Two departments had operated on 68
patients (46.3%) while the other 10 departments had operated
an average of 7.9 patients (range 3-16). A single bar was usually
inserted, except in 8 cases when 2 were used (5.4%).
Intrathoracic insufflation of CO, was used in 2 hospitals to
increase pulmonary collapse and facilitate the procedure. The
initial cosmetic results, as described by the patients themselves,
were excellent or good in 137 cases (93.2%), fair in 6 cases (4.1%)
and poor in 4 (2.7%). A total of 45 patients (30.6%) presented
complications after the first operation, the most frequent of
which was seroma in the surgical wounds (17 patients),
displacement of the bar (8 patients), in 5 of which another
operation was necessary, breakage of the absorbable stabiliser
(3 patients), pneumothorax requiring drainage (3 patients),
haemothorax in 2 patients that required a repeat operation in
one case and drainage in the other, infection of the wound
(4 patients), pneumonia one month after the operation (one
patient), pericarditis (one patient); another patient suffered
pericardiac blockage and respiratory failure one month after the
operation which made the emergency removal of the bar
necessary. The visual-analogue scale (VAS) was used to evaluate
postoperative pain. All of the patients mentioned postoperative
pain (100%) in differing degrees, and in 3 of them (3/147: 2%) the
bar had to be extracted early due to untreatable pain.

The bar was removed from 72 patients (49%) after an
average of 39.2 months. Difficulties in extracting it were found
due to erosion of the ribs in 3 patients, and intercostal bleeding
occurred in one patient that required enlargement of the
incision for suture. Haemothorax occurred in one case,
requiring thoracoscopy and drainage. After an average
follow-up of 1.6 years a good result was found in 145 patients
(98.7%). The result was not considered to be satisfactory
in 2 patients, and they had to be operated again using the
Ravitch procedure.

Discussion

PE is the most common congenital malformation of the
thoracic wall. It appears in one of every 300 to 400 newly-born
live infants and is at its most severe during adolescence.

30% of patients have a family history of cases.® This disease
is associated with other abnormalities of the musculoskeletal
system, the most frequent of which are scoliosis and Marfan’s
and Ehlers Danlos syndrome. Spontaneous regression or any
other partial improvement in this defect is very rare.” The
pathogenesis of PE is unclear. The resulting defect is an
alteration in the development of the costochondral regions of
the anterior thoracic wall that leads to symmetrical as well as
asymmetrical abnormalities.®

The optimum age for surgical correction is at the start of
puberty: from 11 to 13 years old.’ Surgery in adults gives good
cosmetic results, especially in patients with symmetrical PE
and a not very rigid thorax; however, a higher incidence of
complications has been described for adult patients than with
paediatric ones.'>*!

The surgical indication is cosmetic in 90% of cases,
although if the Haller index-the result of dividing the
horizontal diameter of the thorax in CT by the vertical
diameter-is greater than 3.25 this is considered to be an
objective criteria for surgery.'?

For many years the classic surgery to correct PE was
the Ravitch procedure. Although this solved the problem in the
majority of cases, the need for a long incision, the resection of
the deformed cartilages and the subsequent osteotomies,
during surgery thatlasts a considerable time to correct a defect
which in the majority of cases is cosmetic, led many thoracic
surgeons to be reluctant to operate on these patients.”?

This minimally invasive technique to correct PE was
introduced in 1997. It is based on the principle that if the
bariskeptin place for 3 years, this leads to a remodelling of the
thoracic malformation (in a similar way to the process in
orthodontic procedures), which is definitively consolidated.™*
In cases with major deformation and in patients with Marfan’s
syndrome it is sometimes advisable to use 2 bars.'® The metal
implantis removed after 3 years in an out-patient procedure.®
The Nuss procedure has gained increasing acceptance since it
was introduced, among paediatric surgeons above all but also
to a lesser degree among thoracic surgeons. Analysis of the
published studies shows thatits use in adults has led to similar
results to those of the classic procedure'®'’~?? (Table 2).

Table 2 - Previous Results of the Nuss Procedure
in Adults.

Reference  Number Average % of Follow-up
of cases age satisfactory  (years)
results

Cheng'’ 96 24.5 92 1.8
Schalamon®® 43 22 91 1.9
Hebra'® 30 23 86 -
Esteves®® 19 22.6 92 =
Teh?! 19 19.5 86 24
Aronson®® 35 23 80 -
Kim?*? 27 27 64 3.4
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The surgical treatment of PE has also been controversial.
The new Nuss procedure aroused greatinitial enthusiasm, and
in fact the number of operations for PE tripled. The reason for
this growth was not that there were more operable cases, but
rather due to the appeal of the words “minimally invasive”.
Individuals who in the past had refused classic open surgery
accepted treatment using the Nuss bar.?

Nevertheless, there is no general consensus among
thoracic surgeons on this procedure: while some consider it
to be the “gold standard”,**?* others disagree.?®

In November 1999 Dr. Leoncio Bento (a paediatric surgeon
in the Virgen del Camino Hospital [Pamplona]) introduced the
Nuss procedure in Spain, training paediatric surgeons to
operate on PE patients younger than 14 years old. Thoracic
Surgery departments started to use this technique in adult
patients in 2001.%”

According to a recent revision, neither procedure (Ravitch
and Nuss) has been proven to be better than the other in terms
of complications and results in adults.'' The personal
preference of each surgeon and their experience determines
whether they will use one or the other.

When the results of this study are analysed, and following
more than 10 years experience, we are able to conclude that
the Nuss procedure to correct PE in Spain has very high
success rates (above 90%), with complications similar to those
described in the literature (30%). However, in spite of the initial
enthusiasm and its good cosmetic results, this procedure is
not in widespread use by Spanish Thoracic Surgery Depart-
ments. This may be due to several factors: (a) the complication
rate-at around 30%-is high; (b) severe postoperative pain is
very frequent, so epidural analgesia has to be maintained for
as long as is necessary, and the bar may even have to be
removed because of intolerable pain; (c) although the risk of
serious complications is low, it does exist,*% (d) in many
hospitals few adults consult due to PE, so that it would be hard
to commence and maintain a learning curve using this
procedure.

New procedures have emerged recently, such as Taulino-
plasty,® in which a plate affixed to the sternum applies
traction to it and corrects its sinking without the need to enter
the thoracic cavity. Some departments including ours are now
also evaluating the previous use of conservative treatment
such as the vacuum bell. The vacuum bell consists of a suction
bell that creates a vacuum when it is applied to the
sternochondral depression. This vacuum is created manually
by the patient using a bulb, and it immediately raises the
sternum and ribs. This apparatus has to be used for at least
30 min twice a day. Its side-effects associated with excessive
use include the appearance of a subcutaneous haematoma,
petechiae and dorsalgia. It is especially useful in patients with
slight to moderate symmetrical PE. In a study of 34 patients,
after 3 months usage it was shown to bring about the
permanent raising of the sternum of at least 1.5 cm in 79%
of cases. It has also been shown to be of use in operations, as it
aids the passage of the Nuss bar under the sternum."3?

To conclude, the Nuss procedure to correct PE gives good
cosmetic results, although it is not widely used by Spanish
Thoracic Surgery Departments. As the operation takes place in
“healthy patients”, complications in one third of them have
to be taken into account, so that the patient himself has to

consider this indication highly positive. PE repair is still
evolving and new techniques are appearing which make it
unnecessary to enter the thoracic cavity, thereby reducing the
complications that this may involve.

Conflict of Interests

The authors have no conflict of interests to declare in this
paper.

REFERENCES

1. Ayarra J, Congregado M, Arroyo A, Jiménez R, Giron JC,
Arenas C, et al. Correccién del pectus excavatum por cirugia
toracoscépica con la técnica de Nuss. Neumosur.
2005;17:153-7.

2. Kelly RE, Quinn A, Varela P, Redlinger RE, Nuss D.
Dismorfologia de las deformidades de la pared toracica:
distribucién de frecuencias de los subtipos de pectus
excavatum tipico y subtipos poco comunes. Arch
Bronconeumol. 2013;49:196-200.

3. Ravitch MM. Operative technique of pectus excavatum
repair. Ann Surg. 1949;129:429-44.

4. Nuss D, Kelly R, Croitoru DP, Katz ME. A 10-year review of a
minimally invasive technique for the correction of pectus
excavatum. ] Pediatr Surg. 1998;33:545-52.

5. Dzielicki J, Korlacki W, Janicka I, Dzielicka E. Difficulties
and limitations in minimally invasive repair of pectus
excavatum-6 years experience with Nuss technique. Eur ]
Cardiothorac Surg. 2006;30:801—4.

6. Varela P, Herrera O, Fielbaum O. Pectus excavatum.
Tratamiento con técnica minimamente invasiva. Rev Chil
Pediatr. 2002;73:263-9.

7. Tocchioni F, Ghionzoli M, Messineo A, Romagnoli P. Pectus
excavatum and heritable disorders of the connective tissue.
Pediatr Rep. 2013;5:e15. http://dx.doi.org/10.4081/pr.2013.

8. Araujo ME, Penha Ada P, Westphal FL, Silva MT, Galvao TF.
Nuss procedure for pectus excavatum repair: critical
appraisal of the evidence. Rev Col Bras Cir. 2014;41:400-5.

9. Kelly R. Pectus excavatum: historical background, clinical
picture, preoperative evaluation and criteria for operation.
Semin Pediatr Surg. 2008;17:182-93.

10. Aronson DC, Bosgraaf RP, van der Horst C, Ekkelkamp S.
Nuss procedure: pediatric surgical solution for adults
with pectus excavatum. World J Surg. 2007;31:26-9.

11. Johnson WR, Fedor D, Singhal S. Systematic review of
surgical treatment techniques for adult and pediatric
patients with pectus excavatum. ] Cardiothorac Surg.
2014,7:9-25.

12. Krasopoulos G, Goldstraw P. Minimally invasive repair
of pectus excavatum deformity. Eur J Cardiothorac Surg.
2011;149-59.

13. Kabbaj R, Burnier M, Kohler R, Loucheur N, Dubois R, Jouve
JL. Minimally invasive repair of pectus excavatum using the
Nuss technique in children and adolescents: Indications,
outcomes, and limitations. Orthop Traumatol Surg Res.
2014;100:625-30.

14. Molins L, Fibla JJ, Perez J, Vidal G. Chest wall surgery: Nuss
technique for repair of pectus excavatum in adults.
Multimed Man Cardiothorac Surg. 2007. mmcts.2004.000315.

15. Santana Rodriguez N, Herndndez Rodriguez H, Gamez
Garcia P, Madrigal Royo L, Cérdoba Peldez M, Varela Ugarte
A. Correccién videotoracoscdpica minimamente invasiva
del pectus excavatum. Arch Bronconeumol. 2002;38:392-5.


http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0005
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0005
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0005
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0005
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0010
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0010
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0010
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0010
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0010
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0015
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0015
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0020
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0020
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0020
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0025
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0025
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0025
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0025
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0030
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0030
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0030
http://dx.doi.org/10.4081/pr.2013
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0040
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0040
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0040
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0045
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0045
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0045
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0050
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0050
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0050
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0055
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0055
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0055
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0055
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0060
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0060
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0060
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0065
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0065
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0065
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0065
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0065
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0070
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0070
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0070
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0075
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0075
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0075
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0075

CIR ESP. 2016;94(1):38-43 43

16.

17.

18.

19.

20.

21.

22.

23.

24.

Nuss D, Molins L, Fibla JJ, Vidal G. Chest wall-operative
techniques: Nuss procedure. In: Kuzdzal ], editor. ESTS
Textbook of Thoracic Surgery 2014 Cracow: Medycyna
Praktyczna; 2014; p. 233-48.

Cheng YL, Lee SC, Huang TW, Wu CT. Efficacy and safety of
modified bilateral thoracoscopy-assisted Nuss procedure in
adult patients with pectus excavatum. Eur J Cardiothorac
Surg. 2008;34:1057-61.

Schalamon J, Pokall S, Windhaber J, Hoellwarth ME.
Minimally invasive correction of pectus excavatum in adult
patients. ] Thorac Cardiovasc Surg. 2006;132:524-9.

Hebra A, Jacobs JP, Feliz A, Arenas ], Moore CB, Larson S.
Minimally invasive repair of pectus excavatum in adult
patients. Am Surg. 2006;72:837-42.

Esteves E, Paiva KC, Calcagno-Silva M, Chagas CC, Barbosa-
Filho H. Treatment of pectus excavatum in patients over 20
years of age. ] Laparoendosc Adv Surg Tech A. 2011;21:93-6.
Teh SH, Hanna AA, Pham TH, Lee A, Deschamps C, Stavlo P,
et al. Minimally invasive repair for pectus excavatum

in adults. Ann Thorac Surg. 2008;85:1914-8.

Kim Do H, Hwang JJ, Lee DY, Paik HC. Analysis of the Nuss
procedure for pectus excavatum in different age groups.
Ann Thorac Surg. 2005;80:1073-7.

Robicsek F. The Nuss procedure. Eur J Cardiothorac Surg.
2011;40:337-8.

Pilegaard HK, Licht PB. Routine use of minimally invasive
surgery for pectus excavatum in adults. Ann Thorac Surg.
2008;86:952-6.

26.

27.

28.

29.

30.

31.

Hanna WC, Ko MA, Blitz M, Shargall Y, Compeau CG.
Thoracoscopic Nuss procedure for young adults

with pectus excavatum: excellent midterm results

and patient satisfaction. Ann Thorac Surg. 2013;96:1033-6.
Robicsek F. The Nuss procedure: not so fast! Eur J
Cardiothorac Surg. 2011;39:159.

Molins L, Simén C, Vidal G. Correccién videotoracoscépica
minimamente invasiva del pectus excavatum. Arch
Bronconeumol. 2003;39:240.

Jemielity M, Pawlak K, Piwkowski C, Dyszkiewicz W. Life-

threatening aortic hemorrhage during pectus bar removal.
Ann Thorac Surg. 2011;91:593-5.

Schaarschmidt K, Lempe M, Schlesinger F, Jaeschke U, Park
W, Polleichtner S. Lessons learned from lethal cardiac injury
by Nuss repair of pectus excavatum in a 16-year-old. Ann
Thorac Surg. 2013;95:1793-5.

Notrica DM, McMahon LE, Johnson KN, Velez DA, McGill LC,

Jaroszewski DE. Life-threatening hemorrhage during

removal of a Nuss bar associated with sternal erosion. Ann
Thorac Surg. 2014;98:1104-6.

Schier F, Bahr M, Klobe E. Tha vacuum chest wall lifter: an
innovative, nonsurgical addition to the management

of pectus excavatum. J Pediatr Surg. 2005.

. Haecker FM, Mayr J. The vacuum bell for treatment of pectus

excavatum: an alternative to surgical correction? Eur J
Cardiothorac Surg. 2006;29:557-61.


http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0080
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0080
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0080
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0080
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0080
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0080
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0085
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0085
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0085
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0085
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0090
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0090
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0090
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0095
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0095
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0095
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0100
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0100
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0100
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0105
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0105
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0105
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0110
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0110
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0110
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0115
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0115
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0120
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0120
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0120
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0125
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0125
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0125
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0125
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0130
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0130
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0135
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0135
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0135
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0140
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0140
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0140
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0145
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0145
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0145
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0145
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0150
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0150
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0150
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0150
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0155
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0155
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0155
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0160
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0160
http://refhub.elsevier.com/S2173-5077(15)00347-6/sbref0160

	Experience With the Nuss Technique for the Treatment of Pectus Excavatum in Spanish Thoracic Surgery Departments
	Introduction
	Methods
	Results
	Discussion
	Conflict of Interests
	References


