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Introduction 
 

ib cartilage is the most commonly used 
option to reconstruct microtia. However, 
many acute and chronic complications have 
been described. Patients with life-

threatening disease are contraindicated for 
reconstruction with rib cartilage graft and thus require 
other options such as external or internal implants. 
These have greatly increased in popularity in recent 
years but present some complications, and the cost is 
an important factor to consider.  
 
Methods 
 

We hypothesized that some patients have 
sufficient remnant auricular tissue to be 
intraoperatively expanded, lifted as a bipedicle flap, 
and repositioned to create a new helix. This was 
indicated in seven such patients with microtia and life-
threatening illness without any alternative for 
reconstruction, on whom we report herein.  

Seven patients (two with cardiomyopathy with 
limited function, three severe bronchopulmonary 
dysplasia and two with hemophilia) with microtia 
from 10 to 14 years old. Six male and one female 
patient presented microtia type 2-3. Inform consent 
was granted by the family who understood alternative 
options for reconstructing the ear, that BEFAR is a 
new technique, the risks and that this new method has 
limited results. The ethical committee of the hospital  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
approved BEFAR use on one patient, after six months 
follow up the approved its use in more patients. After 
complete clinical and laboratory exams, the surgery 
was performed under general and local anesthesia.  

The remnant was left as a bipedicle flap with 
5mm proximal and distal base. After resecting the 
cartilage remnant and closing the donor area with 
absorbable sutures, we performed gentle flap 
expansion by hand for 5 minutes and retro-positioned 
the anterior and posterior skin. 

The wound site was covered with gauze and 
bandage for one week. This procedure was performed 
in less than an hour with minimal bleeding. This first 
patient underwent this surgery in 2015, and up of the 
seven patients was between 6 months and 4 years.  

The follow-up of the patients was in the 
immediate postoperative period, after one week and 
finally after 1 month comparing the preoperative 
appearance with the postoperative result with 
acceptable results. 
the postoperative result with acceptable results. 
 
Results 
 

Outcomes were very good for patients (100%) 
and good for family members (85%) without 
significant complications. Patients restored normal 
activities after three weeks. No ischemic necrosis or 
infections occurred. The most common complication 
 

R

Abstract: Microtia represents a complex variety of malformations of the 
internal and external ear. There are different therapeutic alternatives for the 
reconstruction of the external ear (autologous rib cartilage graft or the use of 
prostheses). These techniques vary according to the number of interventions 
necessary for the final result. Patients with severe comorbidities are 
contraindicated for reconstruction with rib cartilage graft and thus require 
other options such as implants or flaps. We are presenting a new technique 
(bipedicle expanded flap of the auricular remnant for helix) in a series of 
successful cases (7 patients) with severe comorbidities, with enough tissue 
left so external ear reconstruction can be performed, with no grafts needed 
and with low probability of complications using tissues surrounding the 
remnant ear. 
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Figure 1. A. Preoperative appearance of a boy with microtia, it was 
planned a bipedicle expanded flap of the auricular remnant 
(BEFAR) for helix reconstruction. B. Postoperative appearance of 
after the BEFAR helix reconstruction. 
 

was a 15% shorter auricle compared with contralateral 
ear, perhaps due to limited expansion and preclusion 
of promoting ischemia. In future cases, greater 
expansion and bigger helices may be warranted.  

One patient presented hypertrophy of the helix 
and another patient presented a 1cm hypertrophic scar.  
The new helices have a good aspect, good projection 
and continuity. The tissue in and around the surgical 
site is suitable for future surgery if the patient desires. 
Despite the limited results herein, these cases 
demonstrate that using the remnant is a good option 
for reconstructing a helix.   
 
Discussion 
 

Microtia is a common deformity of varying 
grades that represents important social, medical and 
economical repercussions. Helix reconstruction is a 
significant challenge with a variety of surgical options 
for restoration (flaps, cartilage rib graft, external o 
internal implants, tissue expansion, etc.).1,9,18 

The most common technique to reconstruct 
the ear is with a graft of rib cartilage. 
 

 
Figure 2. A. Preoperative appearance of a patient with microtia 
with operative marks for BEFAR helix reconstruction. B. 
Postoperative appearance after the BEFAR helix reconstruction. It 
is notorious the helix projection after the procedure. 

 
The morbidity of this is well known, and the 
complication rate is around 16% in the donor area and 
auricle. Complications of the donor area include pain, 
pathological scar, limited pulmonary function, thoracic 
deformity, length of surgery, pleural perforation, 
pneumothorax, atelectasis, pleural tear and scoliosis. 
Complications in the auricle area include asymmetry, 
infection, hematoma, extrusion and incomplete 
correction.2,7,10,13-15 

Thus, more conservative techniques have 
advanced; less aggressive surgeries, some using splints 
or implants, has improved results.3,11,17 The morbidity 
and     mortality    after      traumatic      rib       fracture  
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Figure 3. A. Preoperative appearance of a patient with microtia 
with operative marks for BEFAR helix reconstruction. The marks 
delimit the area where the bipedicle expanded flap was harvested. 
This microtia had a better helix projection. B. Postoperative 
appearance after the BEFAR helix reconstruction. The stitches 
were removed and this was the appearance after one month of the 
procedure. 

 
and the limited ventilation after chest trauma are well 
described, and pain reduction improves patient 
ventilation.4,5 Computed tomography (CT) evaluation 
diagnoses more than 70% of thoracic deformities as a 
complication of the donor area after rib cartilage 
harvesting. This affects not only image but also 
ventilatory mechanics.6,16 The removal of three ribs 
impairs the expansion of the thorax upon inspiration 
by 10 to 40%. Furthermore, cartilage harvesting is 
contraindicated in some patients with microtia and 
life-threatening illness such as severe cardiomyopathy 

or limited pulmonary function.8 Using the auricular 
remnant to reconstruct the helix, concha, tragus, and 
lobule is increasing popularity.19,20 Herein we proposed 
a novel technique with a bipedicle expanded flap of 
the auricular remnant to form the helix.  
 
Conclusion 
 

The purpose of this paper is to present a new 
technique to create the helix during microtia. Our 
hospital (Hospital Infantil de Mexico Dr Federico 
Gomez) only receives patients with severe disease 
with complication. It is also a public institution, so 
they attended patients and family are economically 
underprivileged and many of our patients have life-
threatening illnesses. Reconstruction of the helix with 
rib cartilage was therefore contraindicated in some 
patients, and our hospital does not use implants 
because of the cost. 

We therefore hypothesized that use of 
intraoperative BEFAR will produce an acceptable 
helix reconstruction. This is an easy surgery, taking 
less than an hour with minimal trauma, a good 
projection of the helix and leave healthy tissue in the 
auricle area for a second stage surgery or further 
revisions.  

We furthermore believe that in future cases we 
will be able to achieve more expansion and a taller 
new helix, because in the first case we limited the 
procedure to protect circulation of the flap and never 
have problems with it in the future.  
This represents a novel approach to helix 
reconstruction.  
 
Conflicts of interest 
 

None. 
 
References 
 

1. Elsahy NI: Technique for correction of lop ear. Plast 
Reconstr Surg 85:615-620, 1990 
 2. Eavey RD, Ryan DP: Refinements in pediatric 
microtia reconstruction, Arch Otolaryngol, Head Neck Surg, 
22:617620, 1996. 
 3. Yotsuyanagi T, Yokoi K, Uruchidate S, Sawada, Y: A 
supportive techincque using a splint to obtain definite contour and 
desirable protrusion after reconstruction of microtia. Plast Reconstr 
Surg 101:1051-1055, 1998. 
 4. Siemali M, Türüt H, Topçu S, Gülhan E, Yazici U, 
Kaya S, Tastepe I. A comprehensive analysis of traumatic rib 
fractures: morbidity, mortality and management. Eur J Cardio 
Thorac Surg 24:133138, 2003. 
 5. Richter T, Ragaller M. Ventilation in chest trauma. 
Emerg Trauma Shock: 251 259, 2011. 
 6. Figueroa J, Gutiérrez C, Jaimes O: Clinical and 
tomographic evaluation of thoracic deformities in auricular  
 
 

7 



Puente-Sanchez A et al.                              • Am J Med Surg • September 2020; 1(2).5-8 
 

 www.amjmedsurg.org DOI 10.17605/OSF.IO/8XZM6  
Copyright 2020 © Unauthorized reproduction of this article is prohibited. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
reconstruction with autologous costal cartilage: a useful tool for 
proper monitoring. J Applied Med Science 2:1-9, 2003. 
 7. Uppal RS, Sabbagh W, Chana J, Gault DT: Donor-site 
morbidity after autologous costal cartilage harvest in ear 
reconstruction and approaches to reducing donor-site contour 
deformity. Plast Reconstr Surg 121:1949-1955, 2008. 
 8. Panigrahi I, Das RR, Marwaha RK: Hemifacial 
microsomia with pulmonary hypoplasia. BMJ Case Rep. 2010 
2010. 
 9. Peiro Ibañez JL, GarcíaVaquero JA, Acosta Farina D, 
Boix-Ochoa J: Auricular alloplastic reconstruction with 
osteointegrated implants: a new therapy option in microtia. Cir 
Pediatr 13:25-29 2000. 
 10. Thomson HG, KIM TY, Ein SH. Residual problems 
in chest conor sites after microtia reconstruction. Plast Reconstr 
Surg. 95:961 1995. 
 11. Baluch N, Nagata S, Park C, Wilkes GH, Reinisch J, 
KasraiL, Fisher D: Auricular reconstruction for microtia: a review 
of new available methods. Plast Surg (Oakv) 22:39-43, 2014. 
 12. Baluch N, Nagata S, Park C, Wilkes GH, Reinisch J, 
KasraiL, Fisher D: A biomechanical study regarding the effect to 
tissue harvesting from the thorax on its movement during 
inspiration. Comput Aided Surg 118-128, 2013. 
 13. Long X, Yu N, Huang J, Wang X: Complications 
rate of autologous cartilage microtia reconstruction: a systemic 
review. Plast Reconstr Surg Glob Open 1-11, 2013. 
 14. Kim YH, Namkung J, Lim BG, Min SH, Shin HW, 
Lim CH: Pleural effusion after microtia reconstructive surgery: a 
case report. Korean J Anesthesiol 61: 166-168, 2011. 
 15. Ohara K, Nakamura K, Ohta E: Chest wall 
deformities and thoracic scoliosis after costal cartilage graft 
harvesting. Plast Reconstr Surg: 1030-1036, 1997. 
 16. Wallace CG, Mao HY, Wang CJ, Chen YA, Chen 
PK, Chen ZC: Three-dimensional computed tomography reveals 
different donor-site deformities in adult and growing microtia 
patients despite total subperichondrial costal cartilage harvest and 
donor-site reconstruction. Plast Reconstr Surg 125-129, 2014. 
 17. Olson KL, Kelley TF, Crumely RL: Novel use of 
delay chondrofascial flap in microtia reconstruction. Arch Facial 
Plast Surg 9:125-129, 2007. 
 18. Xu Z, Xu F, Zhang Q, Li D, Li Y: A new 
classification for helix fabrication methods with autologous costal 
cartilage in microtia reconstruction. Plast Reconstr Surg 
139:1315e, 2017. 
 19. Yu X, Yang Q, Jiang H, He L, Zhao Y, Wang S, Guo 
W, Zhuang HX: Application of the remnant in repairing the 
reconstructed ear in microtia. Zhonghua Zeng Xing Wai Ke Zhi, 
25: 165-168, 2009. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
20. Xie X, Yang Q, Jiang H, He L, Zhao Y., Wang S, Guo W, 
Zhuang H: Application of residual ear in auricular reconstruction 
of microtia. Xie X, Zhongguo Xiu Fu Chon Jian Wai Ke Za Zhi 
22:3332-3335, 2008. 

 
Alejandro Angel Corona-Figueroa 

General Surgery Department 
Hospital Espanol de Mexico 

Mexico City, Mexico. 
alejandrocoronafigueroa@gmail.com 

Figure 4. A. Preoperative appearance of another boy with microtia with operative marks for BEFAR helix reconstruction. B. 
Postoperative appearance of the boy in Figure 7, after the BEFAR helix reconstruction. This patient had a low grade microtia achieving 
adequate helix projection and appearance. C. One month postoperative appearance of the boy in Figure 7, after the BEFAR helix 
reconstruction and after the stitches were removed. 
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