
Dan Med J 62/3  March 2015 da n i s h m E d i c a l J O U R n a l   1

abstRact
IntroductIon: Facial palsy is a debilitating condition en-
tailing both cosmetic and functional limitations. Static sus-
pension procedures can be performed when more ad-
vanced dynamic techniques are not indicated. Since 2006, 
we have used a double-layered palmaris longus tendon 
graft through an ovular skin excision in the nasolabial fold 
for access. The aim of this paper is to present our surgical 
technique and case series. 
Methods: This study was a retrospective case series in a 
university hospital setting. All patients who had this proced-
ure performed were included before August 2013. Data 
from electronic patient records were retrieved, patients 
were invited for a follow-up visit and results were measured 
using the Lip Reanimation Outcomes Questionnaire. Fur-
thermore, standardised photographs were taken and evalu-
ated by multiple surgeons. 
results: A total of 13 patients were included with a mean 
follow-up of 49 months (range: 3-89 months). 93% noted an 
improvement of their facial appearance at follow-up. Seven 
out of 11 patients with preoperative problems with speech 
noted an improvement at follow-up. Eight out of 12 pa-
tients with preoperative problems with oral competence 
noted an improvement at follow-up. Photographic evalu-
ation revealed an acceptable symmetry at rest with an in-
creasing asymmetry with increasing smile intensity. No 
post-operative complications or donor site morbidity was 
noted in any of our patients. 
conclusIon: Our technique is easy to perform with no 
noteworthy complications, and it improves the quality of 
life of patients with facial palsy. It is an acceptable alterna-
tive when more advanced procedures are not indicated.
FundIng: not relevant.
trIal regIstratIon: not relevant.

Facial nerve paresis/paralysis is a debilitating condition 
that entails both cosmetic and functional deficits with 
great impact on quality of life [1, 2]. 

Several techniques have been developed to address 
the appearance and functional limitations of patients 
with lasting sequelae of facial nerve paresis/paralysis. 
Such treatments include both dynamic reanimation 
techniques and static suspension procedures. Static pro-
cedures can be applied to patients who are not candi-
dates for dynamic reanimation procedures (i.e. due to 

severe co-morbidity, old age or lack of interest on the 
part of the patient who just requests an immediate fix), 
but who would still benefit from the restoration of facial 
symmetry at rest [3].

Several different options exist for suspension mat-
erial such as acellular human dermis [4], expanded poly-
tetrafluoroethylene [5], sutures [6] and autologous tis-
sue such as fascia [7] or tendon grafts [8, 9]. Ibrahim et 
al [10] recently summarised static treatment options in 
general for facial palsy. Over a period of years, we have 
developed a technique using a double-layered palmaris 
longus tendon graft for static suspension in a combina-
tion with an ovular skin excision in the nasolabial fold. 
To our knowledge, this approach has not previously 
been described. In this paper, we describe our technique 
and briefly present our case series from the period May 
2006 to August 2013. 

mEthOds
This study was conducted as a retrospective case series 
in a university hospital setting. All patients from May 
2006 to August 2013 with facial paralysis who under-
went static suspension using our described technique 
were invited for a follow-up visit in November 2013. All 
patients were either not interested in more advanced 
surgery or such surgery was deemed not indicated by 
the department of plastic surgery because of old age 
and/or severe co-morbidity. The electronic patient re-
cord was reviewed for demographic and surgical data, 
including age at time of surgery, gender, primary dis-
ease, days to discharge and complications. 

Outcome was measured using the Lip Reanimation 
Outcomes Questionnaire (LROQ), which is a validated 
15-item questionnaire designed for retrospective out-
come evaluation [11] (Appendix 1). With this question-
naire, preoperative symptom severity is graded with 
seven-point-scale questions and post-operative change 
is graded with a seven-point Likert scale. The question-
naire also includes a visual analogue scale (VAS) where 
the patient is asked to assess his or her smile symmetry. 
Standardised photographs were taken by a clinical pho-
tographer using a Nikon D3 camera with a Nikon AF-S  
VR Micro-Nikkor 105mm f/2.8 IF-ED objective and an 
Elinchrom BX-100 Studioflash with a white transparent 
diffuser.
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The patient was photographed at rest and with 
three different smile poses (Mona Lisa, Canine and Full 
mouth). Photographs were independently assessed by 
two consultants in plastic surgery and one surgical  
trainee as part of the LROQ, where asymmetry severity 
was assessed on a seven-point scale. 

All subjects provided informed consent and all pho-
tographs shown in this paper have been accepted by the 
patients. Ethical approval was not needed for this study.

Statistical analysis was performed with IBM SPSS 
Statistics 20. The Pearson correlation coefficient was 
used to examine the correlation between ratings from 
physician- and patient-rated symmetry. 

surgical technique
The palmaris longus tendon is harvested using a tendon-
harvester through two 1 cm incisions; one just above the 
wrist crease and the other where the muscular belly of 
the palmaris longus starts. The tendon is harvested in 
full length.

An oval skin excision is made in the nasolabial fold  
in order to imitate the contralateral fold. This excision 
gives easy access to the areas of interest, upper and  
lower lip and to the malar part of the zygoma. The ten-
don is folded in a double-layered fashion, and the central 
portion is sutured to the periosteum of the malar part of 
the zygoma with non-resorbable braided sutures (Ethi-
con Mersilene 2-0). Each leg of the tendon is then placed 
in a pocket in the upper and lower lip, respectively, and 
sutured to innervated muscle on the contralateral side 
with non-resorbable braided sutures (Ethicon Mersilene 
2-0) through small incisions in the philtrum. The two legs 
of the tendon are connected with the angle of the mouth 
with an appropriate tension (minimal over-tightening 
about an extra 1cm of upward smile when compared 
with neutral contralateral side) that mimics the others 
side at rest, also with non-resorbable braided sutures 
(Ethicon Mersilene 2-0). The most important suture is to 
the corner of the mouth, but securing the tendon to the 

innervated contralateral muscle increases the balance of 
the mouth and reduces the risk of elongation of the par-
alysed side. The skin is closed conventionally in two lay-
ers. Aftercare is limited to 2 days of liquid feeding and 
another 8 days of soft diet and gradually increasing solid 
food intake (see Figure 1 for intraoperative pictures). 

Trial registration: not relevant.

REsUlts
In total, 19 patients had static facial suspension per-
formed from May 2006 onwards. Five patients were 
dead at our follow-up, and one patient did not have the 
palmaris longus tendon; a fascia lata graft was used in-
stead and this patient was therefore excluded. This left 
13 patients, all of whom came for a follow-up visit. 
There were 7 male and 6 female patients with an aver-
age age at surgery of 65.2 years (median = 62 years, 
range: 57-78 years). The average follow-up time was 49 
months (range: 3-89 months). Seven patients had con-
comitant eyelid or eyebrow surgery. The average num-
ber of days to discharge from hospital was 1.6 days 
(range: 1-3 days, median = 1.5 days). Three patients un-
derwent later revision surgery. One required tightening 
of the suspension, another scar revision and the last re-
vision had lipofilling to the cheek. Four out of the five 
who had died during follow-up died with disseminated 
cancer of different origins and one died of stroke. 

Twelve patients felt that their facial appearance had 
improved post-operatively at follow-up and only one pa-
tient felt it had deteriorated over time. Twelve patients 
had problems with oral continence before surgery and 
eight reported an improvement at follow-up. One pa-
tient felt it had become worse with time. All patients 
suffering from oral incontinence experienced problems 
with liquids, 75% had problems with saliva and 58% had 
problems with solid foods. Eleven reported problems 
speaking clearly before surgery and seven of these re-
ported an improvement at follow-up. One patient felt it 

FigURE 1

Intraoperative photographs. a. The palmaris longus tendon is harvested through two incisions on the forearm with a tendon harvester. b. The ovular skin excision in the nasolabial 
fold has been made and the placement of the double-layered tendon is shown. c. Each leg of the tendon is sutured to innervated muscle on the opposite side on the lower and upper 
lip. The end of the tendon is sutured to the periosteum of the malar part of zygoma with an appropriate tension and vector. d. The skin is closed conventionally in two layers. This pa-
tient had concomitant forehead lift. 
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had become worse with time. See table 1 for a sum-
mary of the LROQ questionnaire results. It was the same 
patient who felt all domains had become worse both 
aesthetically and functionally. 

Photographic evaluation revealed an acceptable fa-
cial symmetry in neutral position. However, an increased 
asymmetry was seen with increasing smile intensity (see 
table 2). Using a visual analogue scale, patients rated 
their current smile at 3.3 (median = 2.7, range: 1.4-6.3) 
(1 = very asymmetric and 10 very symmetric). See Figure 
2 for examples of post-operative results.

There was no correlation between patient self- 
rated symmetry and the mean evaluation of symmetry 
of the three physicians (r = –0.17, p > 0.05). The correla-
tions between the resident and the two plastic surgery 
consultants were statistically significant (r = 0.59, p < 
0.05, and r = 0.76, p < 0.01). The correlation between 
the two consultants was not statistically significant  
(r = 0.36, p > 0.05). 

No post-operative complications were noted in any 
of our patients. No donor site morbidity was noted.

discUssiOn
We have presented our preferred technique for static 
facial reanimation using the double-layered palmaris 
longus tendon in a combination with an ovular skin exci-
sion in the nasolabial fold. We have had no complica-
tions with this procedure. Previously, this type of sus-
pension was performed through a facelift incision. This 
incision leaves the scar well concealed but the access to 
upper and lower lip and the corner of the mouth is quite 
difficult, and in our follow-up of our patients we ob-
served that many of them had a very diminished naso-
labial fold. We tried to enhance the nasolabial fold by 
placing an ovular skin excision in the nasolabial fold and 
the following scar, and the excised skin helped to accen-
tuate this facial landmark. This scar never seemed to 
cause any problems, and some patients even requested 
additional skin excision in the area. We therefore aban-
doned the facelift incision and made an ovular excision 
in the nasolabial fold in order for the scar to imitate the 
nasolabial fold on the contralateral side. This provided a 
higher degree of facial symmetry at rest and made the 
surgical procedure much faster. In some patients, a se-
vere lack of bulk in the paralysed side will result in a flat-
tened/diminished nasolabial fold, but even in these  
cases the scar helps to mark the transition to the cheek. 
Scars in this area are very inconspicuous, and skin exci-
sions in this area are also performed for aesthetic rea-
sons [12]. The limitations of this procedure are revealed 
with increasing smile intensity as it is a static procedure 
that only provides symmetry at rest. 

The goal of the procedure is to achieve facial sym-
metry at rest and to improve oral competence and 

speech. These aspects were evaluated using the LROQ 
and, on average, an improvement was seen in all do-
mains. Our average follow-up was 46 months; and as 
such it is safe to assume that our technique does not 
lose its tensile strength over time, perhaps because of 
the double-layered approach. In this case series, only 
one patient required tightening of the suspension. We 
have had one patient who needed revision surgery ten 
years after suspension (same suspension technique but 
with a facelift incision) because of increased tightening 
that reduced mouth opening; and a small procedure was 
performed to loosen the suspension. Interestingly, when 
patients expressed their problems freely, they were all 
more interested in hearing more about possible further 
correction around the eyelids or eyebrows. This suggests 
that more focus should be put on the upper face of pa-
tients with facial paralysis. 

One patient felt that her appearance and functional 
problems had become worse over time. Besides facial 
paralysis, this patient suffered from trigeminal trophic 
syndrome, which influenced her facial appearance in a 
severely detrimental way. She was not offered any revi-
sion surgery as the surgical result offered fine symmetry 
at rest, and her complaints were to some extent re-
garded as being based on her co-morbidity. 

The absence of the palmaris longus tendon was 5% 

tablE 1

Lip Reanimation Outcomes Questionnaire results before and after  
surgerya.

domain
Pre-procedure,  
mean ± sd

Post-procedure, 
mean ± sd

Appearance 4.58 ± 1.41 2.29 ± 0.80

Oral competence 4.73 ± 1.84 3.15 ± 1.25

Speech 4.54 ± 2.11 3.15 ± 1.52

Overall 4.62 ± 1.37 3.08 ± 1.07

SD = standard deviation. 
a) Pre- and post-procedure questionnaire results are shown for each do-
main. A lower post-procedure mean indicates improvement.

tablE 2

Results of photographic evaluation at follow-up. The mean scorea for 
each type of smile is shown. In general, a fine symmetry is seen at rest 
and asymmetry worsens with increasing smile intensity.

smile pose mean ± sd

Rest 2.26 ± 0.70

Mona Lisa 2.92 ± 0.99

Canine 3.95 ± 1.37

Full mouth 4.67 ± 1.11

Overall 3.45 ± 1.40

a) The mean scores shown are the average scores of all physician rat-
ings.
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in our study population, and this correlates well with 
previous findings where the absence of the tendon has 
been evaluated clinically [13]. The choice of autologous 
suspension material to use often boils down to either 
the palmaris longus tendon or fascia lata, and with our 
technique any of the two donor materials can be used. 
The latter has the advantages that it is always present, 
and a broader albeit much thinner graft can be harvest-
ed. The disadvantage is that donor site morbidity is 
worse than when the palmaris longus tendon is harvest-
ed. Muscle herniation is reported in about 20-30% of 
cases when harvesting a fascia lata graft [14, 15]. In this 
patient group, who are all either old and/or affected by 
significant co-morbidity, it is important not to create 
new problems for the patients while helping them with 
their facial paralysis. In our study, not a single complaint 
was found regarding the donor site in any of our pa-
tients. We therefore use the palmaris longus tendon as 
we have experienced no donor site morbidity, as it is 
thicker than the fascia lata graft and because it is very 
easily accessible. 

There are several pitfalls in this series, including the 
retrospective approach, which introduces recall bias 
even though we used a validated questionnaire de-
signed for retrospective use. Another weakness is the 
lack of systematic preoperative photographic documen-
tation, which made it impossible to perform a systemat-
ic comparison of preoperative smile status with the sta-
tus at long-term follow-up. 

It should be emphasised that the treatment of 
choice will always be dynamic reconstruction, but for a 
select number of patients who are either not interested 
in a major procedure with a long rehabilitation process 
and for patients of old age and/or with severe co-mor-

bidity, static procedures still have a place in the manage-
ment of these patients. Our procedure is easy and quick 
with minimal morbidity and provides a significant both 
cosmetic and functional improvement, which stands the 
test of time. The fact that five out of 19 patients died in 
the follow-up period also shows that for these patients, 
it was definitely the right choice to perform a static pro-
cedure that yields an immediate improvement in their 
quality of life. 

cOnclUsiOn
We have presented our technique for passive suspen-
sion of the lip using the palmaris longus tendon. It is a 
technique that is easy to perform, has no significant 
complications, and it is a procedure that improves the 
patients’ lives. It is an acceptable alternative for patients 
of old age or with severe co-morbidity when more ad-
vanced techniques are not indicated. 
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