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Long-term Analysis of Lip Augmentation With Superficial
Musculoaponeurotic System (SMAS) Tissue Transfer
Following Biplanar Extended SMAS Rhytidectomy

Matthew Allen Richardson, MD; Daniel Ellott Rousso, MD; William H. Replogle, PhD

IMPORTANCE To our knowledge, long-term, objective results of hp augmentation using
superficial musculcaponeurotic system (SMAS) tissue transfer beyond 1 year have not been
previously described.

OBJECTIVE Toevaluate the efficacy, longevity, and safety of lp augmentation using SMAS
tissue transfer.

DESIGN, SETTING, AND PARTICIPANTS A retrospective single-blind cohort study was designed
to evaluate all patients who underwent surgical lip augmentation usirg SMAS following
rhytidectomy between January 1, 2000, and November, 16, 2015, at a private facial plastic
surgery practice in Birmingham, Alabama. Preoperative photographs of each patient served
as controls and were compared with postoperative photographs at 3 months, 1year, and

5 years after lip augmentation. A total of 104 images (from 26 individual patients) were
reviewed by 12 blinded observers using a validated lip augmentation grading scale.

EXPOSURES Lip augmentation using SMAS.,

MAIN OUTCOMES AND MEASURES Median lip volurnes of all patients at each postoperative
interval (3 months, 1year, and 5 years) compared with preoperative lip volumes. Secondary
outcome measures included postoperative complications.

RESULTS A total of 423 patients were identified who underwent surgical lip augmentation
using SMAS, Sixty patients with approximately 5 years or more of postoperative photographs
were reviewed for complications. Twenty-six patients had 3-month, 1-year, and 5-year
postoperative follow-up photographs and were included in the photographic evaluation. The
mean age of these patients at the time of surgery was 54.6 years (range, 41,2-80.6 years.
Fifty-nine of the 60 patients (98.3%) were female. Two of 60 patients (3.3%) with 5 years or
more of postoperative follow-up developed complications requiring intervention. Both the
superior lip and the inferior lip showed statistically significant increases in volume at

3 months, 1year, and 5 years (P = .004 for the superior lip after 5 years; P = 001 for all other

comparisons) after SMAS lip augmentation, The greatest median increase was observed in
the superior lip at 3 months, while the smallest median increase was observed for the inferior
lip at 5 years. The degree of increase in median volume seemed to weaken slightly over time,
but remained statistically significant even 3t 5 years.

CONCLUSIONS AND RELEVANCE SMAS lip augmentation is an effective and safe method for lip
augmentation that can yield natural, long-lasting results with minimal risk, The degree of
augmentation tends to fade slightly over time, but remairss significant for at least 5 years
postoperatively.

LEVEL OF EVIDENCE 3.
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procedure, and numerous materials and techniques
are available to both surgeons and nonsurgeons to

improve the definition and fullness of the lips. Full lips with
strong definition are often a key feature of a youthful facial
appearance.! Nonsurgical options for lip augmentation
include both temporary and permanent injectable Millers.?
While temporary fillers are extremely popular, readily avail-
able, and relatively noninvasive, they are not without risks,
including bruising, swelling, asymmetry, product migration,
nodule formation, undetcorrection, overcorrection, allergic
reaction, and potentially even vascular compromise with
necrasis.? Even if the results are aesthetically pleasing and
without complications, the result is temporary. Permanent
fillers have all of the same risks, but with the risk of perma-
nent rather than temporary undesitable changes,?

Numerous surgical lechnigues for lip augmentation with-
out the addition of any autologous or synthetic material have
been described, including mucosal advancement tech-
niques, subnasal lip-lifts, and vermillion advancement
techniques.!%4"* Various materials have also been success-
fully implanted into the lips through percutaneous tech-
niques, including expanded polytetraflucroethylene, acellu-
lar dermis, silicone, autologous fat, fascia, and others.'->-1©

Several studies have described the use of superficial mus-
culoaponeurotic system (SMAS) tissue transfer for augmenta-
tion of the perioral area, nasolabial folds, and lips.21"3 Very
few studies have specifically addressed lip augmentation
with SMAS, and to our knowledge, long-term, objective
results of lip augmentation using SMAS tissue transfer
beyond 1 year have not been previously described. The use of
SMAS for lip augmentation has several advantages, including
the lack of allergic reactivity, the minimal increase in cost
(operating room time), and the fact that the SMAS is usually
readily available during rhytidectomy. We have also cbserved
that lip augmentation with SMAS is an extremely long-lasting
result. The objeclive of this study was 1o evaluale the efTi-
cacy, longevity, and long-term safety of lip augmentation
using SMAS tissue transfer following biplanar extended
SMAS rhytidectomy.

| ip augmentation is an extremely popular cosmetic

Methods

Surgical Procedure

To obtain SMAS tissue for lip augmentation, a standard bipia-
nar thytidectomy is perforied. The typical rhytideclomy skin
incision is created, and subcutaneous undermining is carried
into the neck for full access to the SMAS tissue overlying the
parotid fascia, The SMAS tissue is grasped with forceps, tented
upoff the underlying parotid fascia, and trimmed sharply using
face-lift scissors in a superior to inferior direction. The SMAS
excision starts at the level of the helical root and is carried in-
feriorly, being careful to avoid violating the parotid fascia. The
SMAS excision is continued just anterior and inferior to the lob-
ule and concludes with excising the SMAS off the superficial
aspect of the sternocleidomastoid muscle. This technique al-
lows the SMAS to be excised in a single long strip that can then
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Key Points

Question Does fip augmentation with superficial
musculoaponeurotic systemn (SMAS) tissue provide long-lasting
results with minimal risk for complications?

Findings In this cohort study, both the superior lip and the inferior
lip showed statistically significant increases in volume at 3 months,
1year, and 5 years after SMAS lip augmentation. Two of 60
patients (3.3%) with 5 years or more of postoperative follow-up
developed complications requiring intervention.

Meaning SMAS lip augmentation is an effective and safe method
for lip augmentation that can yield natural, long-lasting results
with minimal risk.

be tailored for lip augmentation. The SMAS tissue is then stored
in saline solution while the SMAS imbrication and remainder
of the rhytidectomy are performed.

Once the rhytidectomy is complete, attention is shifted to
preparing the SMAS for implantation into the lips. The long,
continuous piece of SMAS is trimmed to size depending on the
length of the lips and the degree of augmentation desired by
the patient. The SMAS is trimmed of excess tissue so that it is
smooth and without any significant nodularity. The SMAS tis-
sue is trimmed so that it is slightly shorter than the length of
the patient’s lips (distance between the oral commissures). In
general, 1 strip of SMAS from a single cheek area is long enough
to augment either the superior or inferior lip, but not both. The
second strip of SMAS that is excised from the contralateral
cheek will be required to augment the second lip. A typical
SMAS graft will vary in size from approximately 6 to 9 cm in
length and 1 to 1.5 cm in width.

Prior to the lip augmentation, both lips are infiltrated with
2% lidocaine with 1:100 000 epinephrine. Care is taken not to
distort the lips with excess infiltration of local anesthetic. Af-
ter allowing for vasoconstriction, stab incisions are then made
al the mucosal aspect of each oral commissure using a No. 15
blade. A fine hemostat is then used to create an intramuscu-
lar tunnel across each lip from the oral commissure incision
to just beyond the midline of the lip with small spreading mo-
tions. This procedure is repeated from the contralateral oral
commissure incision for each lip. The surgeon must be care-
ful not to spread the hemostat too widely during the dissec-
tion to avoid tearing the oral commissure incision. This could
result in noticeable scarring that extends onto the skin lateral
to the oral commissure. A curved tendon forceps (Anthony
Products Inc) is then passed through the intramuscular tun-
nel from one oral commissure to the other with the instru-
ment closed, then withdrawn with the instrument slightly open
to ensure that the intramuscular tunnel across the lip is com-
plete and wide enough to accommodate the SMAS graft. Once
the intramuscular tunnel is deemed 1o be of adequate size, the
curved tendon forceps are placed into the oral commissure in-
cision, through the intramuscular lip tunnel, and out the op-
posing oral commissure incision on the contralateral side. The
tailored SMAS graft is then grasped with the tendon forceps
and pulled into the intramuscular tunnel. Once the graft isin
place and released by the forceps, gentle manual retraction of
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Figure 1. Surgical Technique

IT_- Prepared graft

E Harvesting SMAS graft

A, Harvesting the superficial
musculoaponeurotic system (SMAS)
graft from the preauricular area
during rhytidectomy. B, SMAS graft
prepared for implantation.

C, Creating the intramuscular tunnel
across the lip using a fine hemostat,
D, Passing the curved tendon passer

the lip away from the teeth in the midline will tend to pull the
SMAS graft into the central portion of the lip and away from
the incisions. Palpation of the lip will allow for slight manipu-
lation of the graft as needed. Any excess graft that extendsinto
or beyond the oral commissure incisions can then be care-
fully trimmed and excised. The procedure is repeated for the
second lip, and the oral commissure incisions are then closed
with 2 interrupted 5-0 plain gut suiures on each side. The sur-
geon should ensure that the SMAS graft is not caught by the
sutures while closing the oral commissure incisions because
this could potentially tether the graft and cause asymmetry or
restrict the movement of the lip. Some of the techniques de-
scribed above are shown in Figute 1.

Postoperative Care

Postoperatively, patients are again counseled that the lips will
be swollen, stiff, and more full than they desire for the first sev-
eral weeks, The sutures at each oral commissure are left long
because patients will tend to manipulate them with the tongue,
and the sutures may subsequently unravel. We also counsel
patients that the incision at the oral commissure may be pal-
pable initially but will disappear as the edema resolves through-
out the first several weeks postoperatively. No special care is
otherwise required for the lip augmentation, and routine
postthytidectomy care is initiated. Routine postoperative medi-
cations include broad-spectrum oral antibiotics, a short course
of oral corticosteroids, acyclovir (for patients with surgery to
the lips or any skin resurfacing), and as-needed pain medica-
tions, antiemetics, and sleeping aids.
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through the lip to grasp the SMAS.

Study Design

Aretrospective, single-blind cohort study was designed toevalu-
ate all patients who underwent surgical lip augmentation using
SMAS tissue following biplanar extended SMAS rhytidectomy
at a private facial plastic surgery practice between January I,
2000, and November 16, 2015. The study was performed at the

Rousso Facial Plastic Surgery Clinic, a private facial plastic sur-
J'.

gery practice localed in Binuiughan, Alabaina.

Patients were then excluded if they lacked adequate pho-
tographic documentation for each of the 3 required time in-
tervals orif they underwent any further lip augmentation dur-
ing the postoperative follow-up period, If patients did not have
adequate photographs at all 4 intervals (preoperatively, 3
months postoperatively, 1 year postoperatively, and 5 years
postoperatively), they were excluded from the study. This re-
quired exclusion of patients who had follow-up beyond 5 years,
but ne follow-up photographs within 3 years after their 5-year
postoperative date. All patients had signed an informed con-
sent document allowing the use of their photographs for re-
search purposes. Patients were not contacted specifically for
the study because it was retrospective in nature, The general
tenets of the Declaration of [elsinki'* were followed for this
retrospective study, and there was no patient contact or in-
volvement with the study. All information and photographs
were deidentified.

Photonurmeric Grading
Preoperative and postoperative photographs were obtained

for all patients. These photographs were graded by 12 blinded
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Figure 2. Patient Photographs

A | Preoperative photograph

| B] 5-Year postoperative photograph

A, Preoperative photograph.
B, Five-year postoperative
photograph of the same patient.

observers using a validated lip augmentation grading scale
for the superior lip and inferior lip independently. Partici-
pants were not compensated for the study. The validated
photonumeric grading scale of lip volume and thickness was
described by Raossi et al'™ in 2011. Deidentified preoperative
photographs of each patient served as controls and were
compared with postoperative photographs at 3 months, 1
year, and 5 years after surgical lip augmentation, for a total of
4 photographs per patient. Photographs were not altered in
any way except to crop the images to the standard deidenti-
fied view focusing on the perioral area, as seen in Figure 2.

All 12 observers were blinded to the intent of the study and
to the time frame of cach photograph. The observers were
asked to simply grade Llie superior and inferior lip indepen-
dently using the 9-level lip grading scale by Rossi et al.' . This
scale is scored from grade 1 (very thin) to grade 5 (very full)in
0.5-point increments.

All patient images were viewed on the same digital moni-
tor by each observer. On an adjacent digital monitor, the ob-
servers were provided a digital copy of the 9-level grading scale
by Rossi et al'” to use as a reference and comparison tool while
viewing and grading the patient images. The patient photo-
graphs were presented in a random fashion after being ran-
domized by a random number generator. Twenly-six pa-
tients were presented with 4 images per patient, for a total of
104 images viewed by each observer. A score was recorded far
the superiorand inferior lipin each image. The order wascon-
sistent and unaltered for each observer.

The primary outcome measures were the median lip full-
ness scores of all patients at each postoperative interval (2
months, 1 year, and 5 years) compared with median preopera-
tive lip fullness scores as graded by 12 blinded observers. Sec-
ondary outcome measures included postoperative complica-
tions related to SMAS lip augmentation.

Statistical Analysis

The results of the scoring performed by the 12 blinded
observers using the photonumeric grading scate were used
to derive a median observer score for both the superior and
inferior lip for each of the 26 patients for each of the 4 mea-
surement periods: preoperative, 3-month postoperative,
I-year postoperative, and 5-year postoperative, For the supe-
rior and inferor lips separately, we simultaneously tested for
differences in ratings among the 4 time periods using Fried-
man rank test for correlated samples. If significance among
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the time periods was found, pairwise comparisons of the 4
time periods were performed with a Bonferroni correction
for multiple comparisons. a - .05 was used to determine sta-
tistical significance. SPSS slalistical software, version 23,
was used.

ey e
Results

A total of 423 patients were initially identified who under-
went lip augmentation using SMAS between January 1, 2000,
and November 16, 2015. Sixty of these patients were identi-
ficd as having approximately 5 years or more of postopera-
tive follow-up, including photographs. All 60 of these pa-
tients underwent a retrospective medical record review to
identify any complications associated with SMAS lip augmen-
tation. The mean age of these patients at the time of surgery
was 51.6 years (range, 11.2-80.6 years). Fifty-nine of the 60
patients (98.3%) were female. The mean follow-up duration
for these 60 patients was 1882 days, with a maximum fol-
low-up duration of 4976 days.

Two of G0 patients (3.3%:) with 5 years or more of postop-
crative follow-up developed complications requiring inter~
vention. Ume patient was found o have persistent edema al 2
weeks post-SMAS lip augmentation that required steroid in-
jection and subsequently resolved. A second patient devel-
oped some nodularity of the lip 8 years postoperatively that
required a minor surgical revision. A third patient was noted
to have some mild asymmetry of the lips 8 years postopera-
tively but did not desire any intervention,

Of the 60 patients with at least 5 years of postoperative
follow-up, 5 were excluded for having additional lip augmen-
tation with fillers or additional surgical procedures. Twenty-
five additional palients were then excluded for a lack of
adequate photographs at either the 3-month, 1-year, or 5-year
postoperative date. Twenty-six patients were eventually
identified with 3-month, l-year, and S-year postoperative
follow-up photographs and were included in the photo-
graphic evaluation. All of these 26 patients were female, with
a mean age of 56.2 years. A total of 104 images (26 individual
patients) were reviewed by ¥ blinded observers, and graded
for the superior lip and inferior lip independently.

Results of the Friedman test indicated significant differ-
ences in the ratings of both the superior and inferior lips
{P = .004 for the superior lip after 5 years; P < .00l for all other

jamafaciaplasticsurgery.com
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Table. Median Photonumeric Lip Fullness Scores

Superior Score Inferior Score Days From Surgery
Time Interval Lip Score Increase P Value Lip Score increase P Value to Photos, Nean
Preop 2.33 2.71 -85.7
Postop
Imo 3.02 0.69 <.001 3.22 0.51 <.00] 92.8
ly 2.97 0.64 .001 312 0.41 <001 395.4
5y 2.77 0.44 .004 3.20 0.49 <.001 20116
Abbreviations: Postop, postoperative; preop, precperative,
Figure 3. Median Lip Fullness Scores by Time interval be discarded.and is much more c?st-efftlective than purcl'las-
ing commercial products to place in the lip for augmentation.
344 The only additional costs involved are the minimal increase
S inoperative line required to perfonu the procedure and amini-
321 | Dmterior tp mal amount of additional suture, which would also be re-
[ quired for most any lip augmentation technique except for
301 transcutaneous fillers.
. |- The complications associated with the SMAS lip augmen-
& i | ! tation technique described herein included postoperative lip
o | i | edema, nedularity, and mild asymmetry at 8 years after sur-
| gery. These complications were all extremely mild and could
24 occur with most lip augmentation techniques. Only 2 of these
were significant enough that the patient even desired inter-
2.2 -- vention. Regarding the petsistent edema, we now roulinely
Freop boas e barop counse! patients that the lips will be edematous and more fuil

Postop indicates postoperative; preop, preoperative,

comparisons) among the 4 time periods. For both the supe-
rior and inferior lips, pairwise comparisons indicated that each
of the 3-month, 1-year and 5-year ratings were significantly
greater than the preoperative ratings (Table). Separate pair-
wise comparisons of the superior and inferior lip ratings at 3
months, 1 year, and 5 years did not achieve statistical signifi-
cance between these 3 time periods. Thus, both the superior
lip and the inferior lip showed statistically significant in-
creases in volume postoperatively at 3 months, 1 year, and 5
years (P = .004 for the superior lip after 5 years; P < .001 for
all other comparisons) after SMAS lip augmentation. The great-
est median increase was observed in the superior lip at 3
months (a 0.69-point increase}, while the smallest median in-
crease was observed for the inferior lip at 1 year (a 0.41-point
increase). The degree of increase in median volume appeared
to weaken slightly over time but remained statistically signifi-
cant compared with the preoperative ratings and close toa Q.5-
point increase in the grading scale even at 5 years for both the
superior and inferior lip, respectively. There were no statisti-
cal differences in median volumes between the 3 postopera-
tive time periods. These changes are represented in the Table
and graphically in Figure 3.

i=—=——r—m
Discussion

The use of SMAS tissuc augmentation at the time of rhytidec-
tomy is a simple and effective technique, particularly when ap-
plied to lip augmentation. This SMAS tissue would otherwise

Jamafacialplasticsurgery.com

than the patients desire for the first several weeks postopera-
tively, but that this should begin to subside after the first 2
weeks. We also counsel patients that the lips will feel abnor-
mial and stiff for the first several weeks after surgery, but the
mobility and sensation of the lips will return to normal, usu-
ally within 3 to 4 weeks after surgery. The lips will eventu-
ally return to their preoperative level of mobility and soft-
ness without the artificial appearance or feel of synthetic
augmenlation materials, but with close 1o the same amount
of longevity.

Various lip fullness scales have been published and’
validated,'>*” but the Rossi et al'® scale provides clear ex-
amples of all 9 grades of superior and inferior lip fullness and
allocates a numeric score from 1 to 5 in 0.5-point increments
for each grade. This allows for simple statistical analysis of sur-
gical change and for discussion of the amount of augmenta-
tion that a patient may expect with a given treatment (eg, 2 0.5-
or 1.0-point grade improvement).

I'he photonumeric grading scale data contributed by Lhe
blinded observers clearly demonstrates that the lip augmen-
tation technique we describe with SMAS tissue is a signifi-
cant change that is long-lasting. The median changes for the
superior and inferior lips at 3 menths postoperatively were an
increase of 0.69 points and 0.51 points, respectively. This is
slightly greater than 1 grade on the 9-level grading scale de-
scribed by Rossi et al."* We routinely counsel patients that SMAS
augmentation to the lips will provide a moderate, long-
lasting (essentially permanent) change to the lips but will not
provide a dramatic change, eveu in the shorl tenn. By trim-
ming the SMAS appropriately, this technique avoids the “over-
done” or bizarre appearance of extremely full lips that many
patients fear,

JAMA Faclal Plastic Surgery Published online September 29, 2016
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The patients did experience a very slight decrease in their
fullness ratings as time passed postoperatively. Some of this
could be secondary to atrophy or absorption of the SMAS
over time, but this trend could also be attributed to the fact
that this is long-term follow-up over the course of many
years, and these patients are continuing to age with associ-
ated loss of coltagen and lip fullness as parl of the nalural
aging process.

Limitations of this study include its retrospective nature,
limited percentage of patients with the required photo-
graphic documentation, and potential exclusion bias, The re-
sults of this study could be affected by the fact that patients
who had any other filler or surgical treatment to their lips af-
ter SMAS augmentation were excluded. These excluded pa-
tients might have experienced less augmentation than pa-
tients that were analyzed in the study, but we felt that excluding
these patients would provide a more accurale reflection of the
true results of SMAS augmentation alone, rather than confus-
ing the study results by including some patients with addi-

Lip Augmentation With SMAS Tissue Transfer

tional lip augmentation materials or techniques. Many of these
patients probably also desired more lip augmentation than
SMAS augmentation will typically achieve as they opted for
additicnal augmentation postoperatively.

This analysis was designed to assess the effects of lip aug-
mentation with SMAS tissue alone and shows that these pa-
tients experience long-lasting improvement. This technique
allows for use of the patient’s own tissue with natural-
appearing results and minimal risk.

e
Conclusions

SMAS lip augmentaticn following biplanar extended SMAS
rhytidectomy is an effective and safe method for lip augmen-
tation that can yield natural, long-lasting results with mini-
mal risk for complications. On average, the degree of augmen-
tation tends to fade slightly over time, but remains significant
for at least 5 years postoperatively.
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