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 ■ABSTRACT

Introduction: Rhytidoplasty has become one of the most common aesthetic 
surgeries performed by plastic surgeons worldwide. Along with the increase 
in the number of surgeries performed, the number of procedure-related 
complications has also increased. In particular, nerve injuries are the major 
concern. By conducting a systematic review, the present study aimed to 
identify the main nerve structures injured during rhytidoplasty, by either 
the conventional or endoscopic technique. Methods: A systematic literature 
review was performed in the main databases currently used. Articles that met 
the inclusion criteria were analyzed in their entirety, and their references 
were checked. Finally, 20 studies were included. Results: In these 20 articles, 
3,347 patients were evaluated and 142 nerve injuries found, of which 79 were 
of the facial nerve, 55 were of the trigeminal nerve, and eight were of the 
great auricular nerve. Of these, only two were definitive. The lesions were 
more prevalent (81%) with the video-assisted techniques than with the 
conventional techniques (19%). Conclusion: We found that the injuries of 
the temporal and buccal branches were more frequent during facelifts; and 
those of the great auricular nerve, during cervical rhytidoplasty. Although 
nerve injuries are infrequent in the literature, well-designed studies that 
aim to better understand these complications are lacking.  

Keywords: Rhytidoplasty; Facial nerve; Trigeminal nerve; Cervical 
plexus. 

 ■RESUMO

Introdução: A ritidoplastia se tornou uma das cirurgias estéticas mais realizadas 
por cirurgiões plásticos ao redor do mundo. Junto com o aumento do número 
de cirurgias, a quantidade de complicações associadas ao procedimento 
também aumentou, sendo que as alterações nervosas são uma das que 
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 INTRODUCTION

Rhytidoplasty is currently one of the most 
common aesthetic surgeries performed by plastic 
surgeons worldwide. Many techniques for facial 
rejuvenation have been described in the literature, 
the oldest of which was reported in 1919 by Passot1, 
who described in detail a browlift. Since then, 
facial rejuvenation has gone through a constant 
evolution of surgical techniques, beginning with the 
simple classic procedures to composite techniques, 
involving various procedures. Currently, the number 
of minimally invasive and endoscopic surgeries has 
increased since the 1990s2,3. Along with this increase, 
the number of procedure-related complications has 
grown, with nerve injuries being the major concern.

The present study aimed to identify by conducting 
a systematic review of the literature the main nerve 
structures injured during a rhytidoplasty, by either the 
conventional or endoscopic technique, regardless of 
the approach used, in order to direct plastic surgeons 
toward reducing the risk of complications from facial 
or cervical nerve injuries.

METHODS

The study began with a search of the topic in the 
following main electronic databases currently used: 
PUBMED, SCOPUS, and EMBASE. The following 
keywords were used in the following order:

1)	 Facelift
2)	 Paresthesia or paresis
3)	 ( # 1) and ( # 2)

The initial research strategy was to search articles 
pertaining to the relationship of the abovementioned 
words, in the abovementioned main databases. The 
titles and abstracts were read, and all the articles 

that were included in the study were analyzed in 
their entirety. The references were also rigorously 
researched in order to include articles of interest. 
All of the articles were accessed by two independent 
researchers (MAS and EP) by using the following 
inclusion criteria: texts in English and Portuguese, 
published over the past 15 years, patients of both 
sexes and older than 18 years, and no age limit. 
Duplicate articles were removed. Studies that used 
animals, corpses, or adolescents were excluded. All 
of the survey data were tabulated in a spreadsheet 
for statistical analysis of the data. The organogram 
that exemplifies the search is described in Figure 1.

RESULTS

The search revealed 20 articles. The following items 
were analyzed: country of origin; the number, sex, 
and age of the patients; the surgical technique used; 
the nerve injury found; and the time of postoperative 
control (Table  1). The country that produced the 
most number of articles of interest was the United 
States with nine, followed by Brazil and France 
with two articles each. South Korea, Lithuania, 
Argentina, United Kingdom, Singapore, Spain, 
and Turkey contributed one article each. The total 
number of patients involved was 3,347. The study 
of Tanna and Lindsey (2008)4 from the University of 
Washington had the largest number of individuals 
assessed (1000 patients). The articles by Malata and 
Abood (2009)5 and Newman (2006)6 from the United 
Kingdom and United States assessed the smallest 
number of patients (30 and 10 patients, respectively).

Some articles did not detail sex7-12. In those that 
reported sex, 143 were men and 1,825 were women; 
therefore, only 7.2% patients were male. In our 
comparative analysis of mean age, we found that this 
ranged from 42.4 years for women to 69.8 years for 

despertam maiores preocupações. O presente estudo visa a identificar, por 
meio de uma revisão sistemática, as principais estruturas nervosas lesadas 
durante uma ritidoplastia, tanto por técnicas convencionais como endoscópicas. 
Métodos: Uma revisão sistemática da literatura foi realizada nas principais 
bases de dados utilizadas atualmente. Artigos que preencheram os critérios 
de inclusão foram analisados na íntegra e suas referências, verificadas. Ao 
final, 20 estudos foram incluídos. Resultados: Nestes 20 artigos, no total, 
foram avaliados 3.347 pacientes, sendo encontradas 142 lesões nervosas: 
79 do nervo facial; 55 do nervo trigêmeo, e oito do nervo auricular magno. 
Destas, apenas duas foram definitivas. As lesões, proporcionalmente, foram 
mais comuns nas técnicas videoassistidas (81%), quando comparadas com 
as convencionais (19%). Conclusão: Encontramos que as lesões dos ramos 
temporal e bucal são mais frequentes no facelift e as do nervo auricular 
magno, na ritidoplastia cervical. Apesar de as lesões nervosas serem pouco 
frequentes na literatura, faltam estudos bem desenhados que busquem 
conhecer melhor estas complicações. 

Descritores: Ritidoplastia; Nervo facial; Nervo trigêmeo; Plexo cervical.
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men, the youngest and oldest being 29 years13 and 
84 years, respectively14. The mean patient follow-up 
period also varied greatly according to study type. 
The smallest and most common study type had 
6 months’ follow-up4,6,15,16, and the largest had 5.5 years17. 
Regardless of the specific surgical technique used, 
the rhytidoplasties were allocated into two groups 
as follows: those that used conventional or classic 
techniques, and those that were endoscopy or video 
assisted. In seven articles, the conventional technique 
was used, while 10 articles reported video-assisted 
techniques. In three articles8,11,14, both techniques 
were used.

When we analyzed the anatomical regions 
addressed during facelifts, we observed that most 
authors opted toward the temporal fascia 4-6,12,14,18 or in 
combination with dissection of the frontal fascia13,19. 
The superficial musculoaponeurotic system (SMS) 
was only approached in six studies7,8,11,15,20,21.

Regarding the nerve injuries involved in rhytidoplasty, 
the number of sensory injuries observed, which 
were mostly of the facial nerve compared with the 
trigeminal nerve, was much larger than that of motor 
injuries. In total, of 79 facial nerve injuries, 18 were 
caused by conventional rhytidoplasty and 61 were 
caused by the endoscopic rhytidoplasty (Figure 2). 

Of 55 trigeminal nerve injuries, 1 was caused by 
conventional rhytidoplasty and 54 were caused by 
endoscopic rhytidoplasty. Eight great auricular nerve 
injuries were incurred during cervical rhytidoplasty 
(Table 2). All of the injuries found were transitory, with 
the exception of those in the study by Sullivan et al. 
(1999)20, who identified a permanent injury on the 
frontal branch of the facial nerve, which was caused 
during the training of residents in otolaryngology, 
and those in the study by Williams et al (2003)22, who 
found a permanent change in the maxillary branch 
of the trigeminal nerve.

Regarding the type of technique used, conventional 
rhytidoplasty was performed in 2,046 patients, 
whereas endoscopic rhytidoplasty was performed in 
1,301 patients (61% versus 39%). When we separated 
the nerve injuries according to either conventional 
or endoscopic rhytidoplasty, we observed that the 
video-assisted technique presented a much higher 
prevalence of injuries than the classical techniques 
(81% versus 19%).

DISCUSSION

Rhytidoplasty is becoming increasingly common. 
The number of techniques published and their results 
vary greatly. The ability to restore the harmony 
of facial features requires rigor in applying the 
techniques, exquisite knowledge of the anatomy, 

Figure 1. In total, 113 studies were initially found, but only 18 
met the inclusion criteria. After the analysis of the references 
of these articles, two more were added, for a total of 20 studies.

Figure 2. Of the 142 nerve injuries identified, 79 were of the facial 
nerve branches, of which 77% were caused by video-assisted 
techniques.
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and artistic sensibility to individualize the surgical 
objective for each patient11. Failure to observe these 
basic laws can lead to extremely undesirable changes, 
some permanent.

The complications of rhytidoplasty are well known, 
including hematoma, alopecia, hypertrophic scar, 
infection, facial contour deformity, and sensory and 
motor lesions. Hematoma is still the most common 
complication; however, if controlled early, it has little 
effect on the final surgical result24.

Great auricular nerve injury is the most common 
nerve injury related to cervical rhytidoplasty16. In 
a residency program, Sullivan  et  al.20, during the 
assessment of sensory injuries in rhytidoplasty, found 
six cases of temporary paresthesia in the ear and 

Table 1. Articles of interest with the main variables.

Patients (n)

Author(s) (Ref.) Country Total Men Women
Mean 

age 
(Years)

Technique Injuries
Follow-up 
(Months)

Almousa et al.14 Singapore 46 16 30 69.8 CR/ER One temporal r injury and two 
facial n paresthesias

10

Behmand and 
Guyuron17

USA 100 8 92 56.5 ER 41 paresthesias supratroclear n 66

Celik et al.21 Turkey 72 6 66 NI ER 11 paresthesias temporal r NI
Dardour and Ktorza23 France 50 4 46 45 CR Six temporary temporal r 

injuries
NI

Firmin et al.7 France 420 NI NI NI CR Three marginal r and one 
buccal r injuries

12.5

Heinrichs and Kaidi8 USA 200 NI NI 54 CR/ER Two paresthesias temporal r, 
and two infraorbital foramen n 

and three buccal r injuries

NI

Kim et al.13 Korea 236 19 217 55.2 ER Nine frontal r and five buccal r 
paresthesias

23

Little9 USA 172 NI NI NI ER 14 buccal r paralysis NI
Malata and Abood5 United 

Kingdom
30 7 23 NI ER Two frontal r disesthesias 12

Newman6 USA 10 0 10 42.4 ER One zygomatic r paralysis 6
Patrocínio et al.19 Brazil 62 2 60 48 CR One great auricular nerve injury 12
Patrocínio et al.15 Brazil 67 2 65 48.3 ER One frontal r paresthesia 6

Ramirez10 USA 200 NI NI NI ER Two oral r and one zygomatic r 
paralysis

NI

Sullivan et al.20 USA 96 18 78 57 CR Three marginal r injuries, 
seven sensory injuries

13

Tabatabai and Spinelli11 USA 193 NI NI NI CR/ER One supratroclear r and one 
supraorbital injuries

NI

Tanna and Lindsey4 USA 1000 50 950 57 CR No injury 6
Tapia et al.12 Spain 194 NI NI NI CR One buccal r and one 

zygomatic r paresthesias
NI

Tuccillo et al.18 Argentina 32 0 32 NI CR Two frontal r paresthesias 15
Viksraitis et al.16 Lithuania 67 2 65 46 ER Two frontal r, one buccal r, and 

1 infraorbital injuries
6

Williams et al.22 USA 100 9 91 NI CR Three frontal r injuries and 
one buccal r injury

23

Ref.: Reference; NI: Not Informed; CR: Conventional rhytidoplasty; ER: Endoscopic rhytidoplasty; r: branch; n: nerve.

Table 2. Nerve lesions (location × technique, n = 142).

Rhytidoplasty Conventional Endoscopic
Facial Nerve 18 61
- Frontal/temporal branch 7 34
- Zygomatic branch 1 1
- Buccal branch 3 26
- Marginal mandibular 
branch

6 -

- Cervical branch 1 -
The trigeminal nerve 1 54
- Ophthalmic branch - 51
- Maxillary branch 1 3
Great auricular nerve 8 -
Total 27 115
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one case that evolved permanent sensory loss of the 
auricular region due to great auricular nerve injury.

Transient paresthesia and hyperesthesia of the 
lower two-thirds of the middle ear, the preauricular 
region, and neck usually last from 2 to 6 weeks and 
are the result of inevitable injury to a small amount 
of nervous tissue in the surgical area of rhytidoplasty. 
The permanent sensory injury in the lower portion 
of the ear, in turn, is generally due to deep dissection 
of the middle portion of the sternocleidomastoideus 
muscle25.

The mechanism of sensory injury more commonly 
involved anesthesia infiltration, nerve perforation 
by the anesthesia needle, and deep and extensive 
dissection, in addition to swelling or injury of the 
nerve during electrocautery. In the articles included 
in this review, no reference was made on the use 
of the latter methodology. However, in the study 
of Firmin et al.7, a device similar to a cautery, the 
harmonic blade, was used. In this study, only four 
cases of temporary paralysis of the facial nerve were 
observed, all of which were completely resolved in 
3 postoperative months.

In general, paresthesia caused by anesthesia 
infiltration spontaneously resolve in a few hours, 
when the anesthetic effect ceases. However, the 
temporary injury can last from 24 hours up to weeks 
and is usually caused by direct injury to the nerve20. 
In our review, we observed a large variation in the 
recovery of temporary nerve lesions. The minimum 
recovery period was 41 days for an injury to the 
temporal branch of the facial nerve in the study by 
Heinrichs and Kaidi in 19988. The maximum recovery 
period was 2 years in a patient with an injury of the 
supratroclear branch of the ophthalmic nerve incurred 
during a facelift, in the study by Behmand and 
Guyuron in 200617. However, we observed that in most 
of the articles analyzed, the most common recovery 
interval was between 6 weeks and 6 months5-7,9,13,14,19.

Permanent facial nerve injury is a rare complication, 
whereas temporary injuries are much more common. 
In a review of the literature conducted by Rubin 
and Simpson26 in 1996, in 7,000 cases of superficial 
rhytidoplasty, only 55 cases were motor injuries, 
the most common being of the temporal branch, 
followed by the marginal mandibular nerve. Of the 
55 cases, only seven were definitive. In our review 
of 3,347 patients, 139 had some degree of temporary 
injury, only two of which were permanent. One of the 
permanent injuries was of the maxillary branch of 
the trigeminal nerve incurred during a browlift22. The 
patient progressed with permanent loss of sensitivity 
of the region supplied by this nerve. The second case 
was of the great auricular nerve, incurred during a 
cervical rhytidoplasty in a residency program, as 
described before20.

Although the prevalence of injuries varies greatly 
depending on the study, all studies agree that the 
frontal and marginal mandibular branches of the facial 
nerve have the highest risk of injury and permanent 
dysfunction during a facelift25. The mechanisms of injury 

to the marginal branch include transection during 
deep dissection of the subplatysmal flap, plication 
sutures, tissue traction, and cervical liposuction in 
the subplatysmal plane. Ellenbogen28 described two 
cases of transient pseudoparalysis of the marginal 
mandibular branch due to an injury in the cervical 
branch. These injuries can be distinguished from 
injuries of the marginal mandibular branch because 
these patients can still evert the lower lip because of 
preservation of the function of the mentalis muscle. 
The vulnerable point to injury of the marginal 
mandibular nerve is after leaving the deep cervical 
fascia, when it runs on the anterior face of the jaw, 
in the region of the facial artery27.

Regardless of the article analyzed, in all of the 
studies, we opted for a conservative assessment 
of nerve injuries. In none of these studies was any 
directed clinical treatment proposed.

In our systematic review, we observed that 
the video-assisted techniques presented a higher 
prevalence of nerve injuries than the classical 
techniques (81% versus 19%). Although only few 
studies have addressed this topic in the literature, 
it is true that in the United States, the endoscopic 
technique has been progressively abandoned because 
of the high cost of the equipment, the long learning 
curve, or the long operative time required for this 
procedure. In fact, in that country, more attention 
has been given to approaches that require reduced 
access but by using the conventional techniques29.

CONCLUSION

The actual incidence of nerve injuries in 
rhytidoplasty has not yet been determined. Prospective 
studies are required that more accurately objectively 
and critically assess the sensitivity, and facial and 
cervical movements of patients. This systematic 
review reaffirms the statements of other authors 
on the main facial changes and still managed to 
observe that these lesions are more prevalent when 
endoscopic procedures are performed.
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