
Today’s aesthetic plastic surgeon offers a number of
surgical procedures to rejuvenate the aged fore-
head and face, based not only on the surgeon’s

training and experience but also on the procedures
record of safety, efficacy, reproducibility, persistence,
and cost. The final procedural choice always takes into

consideration the anatomic findings, goals, expectations,
and lifestyle needs of the individual patient.

Surgical techniques1–4 that require complete dissection
of tissue planes (sub-superficial musculoaponeurotic sys-
tem [sub-SMAS] or subperiosteum) and thorough release of
restraining osteocutaneous ligaments expose the necessary
anatomy to permit the surgeon to precisely reposition and
fix ptotic soft tissue to stable structures. Although these
procedures usually translate into longer lasting results, not
all patients or surgeons will accept them because of the
higher incidence of associated postoperative morbidities.
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Background: In recent years, a number of designed suspension sutures have been rapidly introduced into
clinical practice.
Objective: This study compares the holding tension, slippage tension, and pull-out tension for each of 8 sus-
pension suture systems randomly positioned in the midface soft tissue in 4 fresh-frozen cadaver heads.
Methods: For each suture suspension system, a suture was positioned and set within the soft tissue of the
cheek adjacent to the nasolabial line and attached to a tensiometer. A reference point was marked on the skin
at the point where the suture first engaged the tissue. Holding tension was defined as the ounces of tension
required to obtain a 5-mm superolateral displacement of the reference point. Slippage tension was deter-
mined by pulling further until the suture experienced its first slippage. Pull-out tension was defined as the
ounces of tension required to pull the entire suture from its exit site. Photomicrographs of the fixation sites on
the extracted sutures were examined and compared to their preinsertion state.
Results: Holding tension was statistically higher for the expanded polytetrafluoroethylene (ePTFE) knotted
looped suture (W.L. Gore & Associates, Flagstaff, AZ) than for other systems. Slippage tension was greatest for
the ePTFE suture; among other sutures, the tension profiles for the Silhouette (Kolster Methods, Inc., Corona, CA)
and Woffles suture technique were higher than the others. In 3 of 5 cases, the ePTFE sutures demonstrated the
highest pull-out tension, followed by the Silhouette and Woffles sutures. About 50% of barbs or cogs of
polypropylene and polydioxanone sutures demonstrated bending, curling, or stripping away from the suture
body after extraction. No morphologic flaws were found for suture knots, free-standing cones, or anchor pulleys.
Conclusions: The various suture suspension systems currently available have differing efficacy and safety pro-
files. The results of this cadaver study clarify our understanding of the safety, benefits, and limitations of these
systems. The higher ounces of tension for the ePTFE and Woffles sutures were to be expected, because these
systems employ double suture strands that grasp a wider area than single-suture systems. Limitations of the
study include the small number of samples, possible departures from clinical technique, and the inherent dif-
ferences of the elastic and suture-holding properties between fresh-frozen cadaveric versus living tissue.
(Aesthetic Surg J 2008;28:387–396.)
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At the opposite end of the surgical spectrum are less
aggressive procedures5–8 that are performed without sur-
gical undermining or with simultaneous lesser degrees
of dissection under ptotic soft tissue planes, relying on
innovative methods that fix them to other soft tissue
planes (deep temporal fascia or SMAS) or to facial
bones. Although these “minimally invasive” procedures
may not provide as long an effect as observed in more
“invasive” procedures, they have been accepted because
of shorter surgical times, more rapid recovery, and a
lower incidence of side effects and complications. The
caveat remains, however, that any emerging technique
that delivers less than promised results will be discarded
or replaced by more reliable procedures.

In recent years, innovative permanent or biodegrad-
able suture systems9–19 have been introduced into the
surgical arena as devices to achieve midfacial lifting by
“closed,” “hybrid,” or “open” approaches. These sutures
have been configured as either a single or looped strand.
Each suture may incorporate zones of traction and tissue
integration in the form of barbs (bidirectional or unidi-
rectional orientation), knots, and expansions at the
looped end, or extrinsically added resistant sites repre-
sented by a series of cones.

This study represents the first investigation to com-
pare the holding displacement tension, slippage tension,
and pull-out tension (disengagement) of the elevated
midface soft tissue in fresh-frozen cadavers for 8 suture
systems in current clinical usage. The suture systems
were examined after extraction for morphologic changes
as a consequence of setting, slippage, and disengage-
ment. These data may offer insights into the safety and
clinical efficacy that has been observed and can be
expected from these devices.

METHODS
Four thawed fresh-frozen human cadaver heads were
stabilized in their lateral position within a holding unit.
Five parallel tracts about 1.0 cm apart were projected
perpendicular from each nasolabial line and extended to
a line midway between the temporal hairline and the
malar eminence on each side. Five of these 40 tracts

were randomly assigned to receive 1 of 8 different types
of suspension sutures within the subdermal or deeper
tissue planes (Table 1), following as closely as possible
the specific published method for insertion, placement,
and suspension of each suture system. To standardize
the application of each procedure, the insertion, place-
ment, and manipulation of each suture system were per-
formed by the senior author (GHS), while the recording
of data was performed by 2 plastic surgery residents
(EKT, DB), and the statistical analysis calculated by a
third resident (AG).

Eight different types of suture systems were provided
either by the generosity of European and South
American colleagues or by written consent for research
only by Quill Medical, Inc. (Research Triangle Park, NC)
and Kolster Methods, Inc. (KMI; Corona, CA). The
Woffles bi-directional looped suture system and the
Sasaki CV-2 knotted looped expanded polytetrafluoroeth-
ylene (ePTFE) suture system consist of double suture
strands that grasp a wider area than the other single-
suture systems studied. When the holding tension, slip-
page tension, and pull-out tension measurements are
recorded, higher ounces of tension for these double-
stranded systems would be expected than those obtained
for the single-strand systems.

Procedure
As shown in Figure 1, a single type no. 1 suspension
suture was inserted in 1 of 40 tracts outlined on 4 cadav-
er heads (5 tracts per side) with the help of the trocar (if
indicated for use in publications). After the suture was
positioned and set within the soft tissue of the cheek
adjacent to the nasolabial line, the proximal end of the
externalized suture was attached to the hook tension
adaptor on the calibrated Extech Digital Force Gauge
(�0.2% accuracy; model no. 475040; Extech Instru-
ments, Waltham, MA).

The tensiometer was gently pulled superolaterally
parallel to the skin surface until the suture engaged the
tissue by the first click of fixation. A reference mark was
dotted on the skin at the center of the malar eminence.
The ounce of tension to obtain a 5-mm superolateral dis-

Table 1. Types and characteristics of suture systems

Suture no. Name Manufacturer

1 Sulamanidze APTOS bidirectional barbed 2-0 polypropylene suture through trocar Total Charm; Moscow, Russia

2 Beramendi self-retaining double convergence cogs polypropylene suture through trocar Beramendi; Rio de Janeiro, Brazil

3 Contour monodirectional barbed 2-0 polypropylene suture through trocar Surgical Specialties Corp.; Reading, PA

4 KMI monodirectional barbed 2-0 polypropylene suture through trocar Kolster Methods, Inc.; Corona, CA

5 Contour monodirectional barbed 2-0 polydioxanone suture through trocar

6 Silhouette intercalated knotted 3.0 polypropylene suture with 11 polylactide Kolster Methods, Inc.; Corona, CA
absorbable cones; no trocars

7 Woffles bidirectional barbed 2-0 polypropylene looped suture through trocar

8 Sasaki CV-2 knotted polytetrafluoroethylene (ePTFE) looped suture with centralized W.L. Gore & Associates; Flagstaff, AZ
ePTFE pulley; no trocar
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placement of the reference mark from its starting point
was recorded as the holding tension (Figure 2). The
holding tension was maintained for an additional 5 min
to compensate for any temporary loosening of fixation
with descension of the reference mark. The tensiometer
was gently pulled further in a superolateral direction
until the suspension suture experienced its first slippage.
The ounce of tension at first slippage was recorded as
the slippage tension. Finally, the ounce of tension
required to pull through the entire suture from its exit
site was recorded as the pull-out tension. Four additional
sutures of the same type (no. 1) were randomly inserted
and positioned along 4 other tracts on any side of the 4
cadavers. Randomization of tract position and cadaver
side was performed to mitigate against intrinsic varia-
tions of tissue characteristics that would present them-
selves when the holding, slippage, and pull-out tensions
were obtained. The same procedure was repeated for the
other 7 suture systems.

Statistical Analysis
The average of the 5 measured ounces of tension for
displacement, slippage, and pull-out for each type of
suture provided the final database for comparisons of
the different sutures. The data were subjected to 1-way
analysis of variance tests to test for significance
between and within groups and for homogeneity of
variances, respectively. Lastly, the data were analyzed
using Scheffé post-hoc tests for multiple comparisons
of mean differences, standard errors, and 95% signifi-
cance at the P � .05 level.

RESULTS

Holding (Displacement) Tension
Differences in the ounces of tension to hold and dis-
place the reference skin marker 5 mm to its new posi-
tion by steady traction on the suture were not
statistically significant by post-hoc testing analyses
amongst the APTOS (Total Charm, Moscow, Russia;
17.8 � 1.2), Beramendi (Rio de Janeiro, Brazil; 15.0 �
0.5), Contour (Surgical Specialty Corp., Reading, PA)
polypropylene (19.6 � 1.0), KMI polypropylene (18.3
� 1.2), Contour (Reading, PA) polydioxanone (13.5 �
1.5), Silhouette (KMI; 18.6 � 1.6), or the Woffles
looped sutures (22.5 � 2.5; Figure 3). The narrow
range of displacement tensions (13.5 � 1.5 to 19.9 �
1.0) first suggests that the subdermal tissue, consisting
of fat and septae, was relatively uniform within the
different pathways of the 10 sides of the 4 cadaver
heads and, second, that the efficiency of the resistant
sites on these sutures to elevate that tissue mass were
similar regardless of the barb or cone configurations.

Figure 1. Insertion of Sulamanidze APTOS barbed suture.

Figure 2. Straight-pull of positioned Sulamanidze suture by Extech Digital Force Gauge (Extech Instruments, Waltham, MA) until 5 mm of dis-
placement of reference point for holding tension.
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In contrast, the tension to hold and displace the refer-
ence marker 5 mm with the ePTFE suture (50.7 � 3.6)
was statistically significantly greater than those observed
in the other sutures. This higher value may be attributed
not only to the resistance points conferred either by the
5 intercalated knots on each side of the double suture or
the centralized 5 � 10 mm ePTFE anchor patch at the
bottom of the loop but also to depth of placement of this
suture system (2 mm above the periosteum). A larger
number of ounces of tension is to be expected when dis-
placing a greater volume of tissue the same distance.
When the ePTFE looped suture was placed in the subcu-
taneous fatty layer, the ounces of tension to displace the
tissue (30 � 1.7) were closer to that recorded by the
Woffles looped suture (22.5 � 2.5).

Slippage Tension
The ounces of tension recorded at the first sign of slip-
page were not statistically significant by post-hoc testing
analyses amongst the Sulamanidze (23.8 � 2.6),
Beramendi (16.1 � 1.1), Contour polypropylene (24.3 �
1.3), KMI polypropylene (19.9 � 1.1), and Contour poly-
dioxanone sutures (16.5 � 1.5; Figure 4). The range of
these values in this group, however, was significantly
lower than those recorded for both the Silhouette suture
(34.8 � 1.8) and the Woffles suture (38.8 � 2.4). These
findings suggest that the presence of either 11 cones on a
single suture or barbs on each of 2 strands of looped
suture provided more resistance to slippage at an equiv-
alent depth of subcutaneous fatty tissue suspension than
that observed with the barbs or cogs on a single suture.
Moreover, the ounces of holding displacement tension
were closer to the ounces of slippage tension in each of

the suture systems included in the former group, sug-
gesting that the onset of slippage may occur earlier after
the tissues are suspended at their holding tension with
these systems. On the other hand, the tension profiles of
the Silhouette and Woffles sutures exhibited a greater
separation between their ounces of holding tension and
slippage. These types of sutures may be expected, there-
fore, to demonstrate a more sustained period of eleva-
tion after the soft tissue has been set in its new position.

The ounces of tension obtained at the point of first
slippage with the ePTFE knotted looped CV-2 sutures
were greater (79 � 2.1; P � .05) than those recorded
from the other 7 suture systems. In addition, the ounces
of slippage tension were significantly higher than the
ounces of holding displacement tension for this suture
system, as compared to measurements from other sys-
tems. These measurements suggest that this permanent
looped suture system has the potential not only to dis-
place a larger volume of soft tissue but also to maintain
its elevated position for extended periods of time before
slippage (cheese-cutting) occurs. It should be noted that
slippage was not observed in 2 out of the 5 ePTFE
sutures at the maximum capacity level of tension record-
ed by the tensiometer (176 oz).

Pull-Out Tension
The ounces at complete suture pull-out were not statisti-
cally significant by post-hoc testing analyses amongst
the Sulamanidze (27.7 � 3.0), Beramendi (17.1 � 1.5),
Contour polypropylene (27.3 � 0.6), KMI polypropylene
(25.0 � 1.9), and Contour polydioxanone sutures 
(18.5 � 1.6; Figure 5). These values were statistically
significantly lower than those obtained from the

Figure 3. Comparison of holding tensions for 8 suspension sutures. Figures in parentheses indicate number of sutures in 4 cadaver heads, post hoc tests:
from Contour polydioxanone (P < .05); from Silhouette (P < .05); from Woffles loop (P < .05); and from expanded polytetrafluoroethylene (P < .05).
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Figure 4. Comparison of slippage tensions for 8 suspension sutures. Figures in parentheses indicate number of sutures in 4 cadaver heads, post
hoc tests: from Sulamanidze (P < .05); from Contour polypropylene (P < .05); from KMI polypropylene (P < .05); from Contour polydioxanone 
(P < .05); from Silhouette (P < .05); from Woffles loop (P < .05); and from expanded polytetrafluoroethylene (P < .05).

Figure 5. Comparison of pull-out tensions for 8 suspension sutures. Figures in parentheses indicate sides in 4 cadaver heads, post hoc tests: from
Sulamanidze (P < .05); from Contour polypropylene (P < .05); from KMI polypropylene (P < .05); from Contour polydioxanone (P < .05); from
Silhouette (P < .05); from Woffles loop (P < .05); and from expanded polytetrafluoroethylene (P < .05).
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Silhouette suture (49.0 � 3.9), indicating that multiple
barbs provided less resistance to withdrawal than the
larger cupped surfaces of the polylactide cones. It should
be noted that the ounces at pull-out were very close to
the ounces at holding and slippage in each of the first 5
systems. In contrast, the pull-out tension of the Woffles
suture (79.2 � 5.1) was significantly higher than the
aforementioned sutures, suggesting that the bidirectional
barbed looped suture offered more resistance to removal
than these other systems. Both the Silhouette and
Woffles sutures exhibited a significant separation of val-
ues from ounces at slippage to ounces at pull-out, sug-
gesting more effective engagement and suspension of
the soft tissue than the values observed from the first 5
suture systems.

The data obtained from pull-out of 3 of 5 ePTFE
suture systems recorded the highest ounces of pull-out
(112.3 � 5.6; P � .05) in comparison to values obtained
from the 7 other types of sutures. Furthermore, the val-
ues between slippage and pull-out were wide apart, indi-
cating the strength of this system in sustaining soft

tissue fixation and suspension. The remaining 2 ePTFE
sutures were unable to be extracted from the midface at
the maximum capacity reading level of the tensiometer
(176 oz). These results suggest the potential to provide
firm and long-lasting engagement of the soft tissue by
this suture system that was designed to resist the normal
forces of passive ptosis with aging and dynamic motions
of the facial muscles.

Morphologic Changes
Upon removal from the manufacturer’s package, each
designed suture system was examined and photographed
to ensure visual quality control, absence of flaws, and
uniformity of materials. Every precaution was used to
reduce or eliminate weakening of the barbs and cogs
whenever each of these oriented sutures was passed
through the trocar-introducer and then into the tissues
without false passages.

After each type of suture was extracted from the soft
tissue, all fixation sites on the suture were examined
immediately for morphologic changes by gross magnifi-
cation (�3) and by digital photography (Figure 6).

G

Figure 6. A, C, E, G, Suture systems when new, immediately after unwrapping. B, D, F, H, Suture systems after extraction from soft tissue. (continued on
following page)
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Approximately 50% of barbs or cogs (polypropylene or
polydioxanone) on each of these types of sutures demon-
strated anteverted bending (bent backward from its origi-
nal orientation), curling, or stripping away from the
entire length of the body of the embedded suture. After 1
month of individualized storage in a dry specimen pack-
age, the anteverted barbs or cogs in each suture did not
return to their original orientation. As expected, barb
curling or stripping were permanent findings 1 month lat-
er. In contrast, all suture knot, free-standing cones, and
anchor pulleys did not undergo any morphologic flaws
after engagement, slippage, and pull-through from the
soft tissues immediately or 1 month later.

DISCUSSION
This study is one of the first investigations to compare
the holding, slippage, and pull-out tensions, in the mid-
face tissue of fresh-frozen cadaver heads, of 8 suture
suspension systems that are in current clinical use
throughout the world. Each system is unique and
defined by its suture material, caliber size, geometry,
and orientation of resistant sites (barbs, cogs, knots,
cones, or anchor pulleys), number of strands (single vs.
looped), and methods of fixation. Moreover, innovators
indicate in their publications the use of between 1 to 6
sutures per side of the midface, based on indications,

tissue requirements, and goals. Because this investiga-
tion evaluated the suspension and release characteris-
tics of only 1 suture system (single or double strands)
that transposed the malar fat pad by 5 mm in a supero-
lateral direction, it was not designed to duplicate these
authors’ techniques employed in their clinical cases.
The apparent weaknesses of this study include: (l) a
small number of samples for each evaluated suture sys-
tem; (2) possible departures from the individual innova-
tor’s technique; (3) variations in the soft tissue
composition amongst the cadaveric midfaces; (4) data-
gathering from an acute rather than longitudinal study;
and (5) the inherent differences of the elastic and suture
holding properties between fresh-frozen cadavers versus
living tissue. Although these drawbacks impose limita-
tions on the interpretation of the derived data, the
results provide insights that may help us understand the
observed efficacy and duration of suspension suture
system and the types of side effects and complications
encountered over time.

The holding tensions to transpose malar fat pads by 5
mm were significantly lower in the barbed or coned
sutures than in the ePTFE knotted looped suture with its
centralized ePTFE pulley. An explanation for the higher
ounces of tension, consistently recorded by the latter
suture in this study, may include its design of 5 knots

Contour Monodirectional 2.0 Barbed Polydioxanone Suture

Woffles Bidirectional Barbed Loop 2-0 Polypropylenne Suture

ePTFE Knotted Looped Suture With Centralized Pulley

Silhouette 3.00 Polypropylene Suture With Polyactide Cones

O

Figure 6. (continued) I, K, M, O, Suture systems when new, immediately after unwrapping. J, L, N, P, Suture systems after extraction from soft tissue.
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along each strand or the presence of a centralized 2 �
10- mm ePTFE pulley at the bottom of the loop. These
resistant sites are much stronger and larger than the
smaller, more yielding, but greater number of barbs and
cones in the other systems. Most articles do not provide
detailed information on the duration of effective correc-
tion of midface ptosis with suture placements utilizing
the “close” technique. Their results are reported as “last
a long time,” “provide a high degree of patient satisfac-
tion,” “good to excellent results,” and “recurrence of
about 30% facial laxity within 3 months […] remains
stationary up to a year later.” In 2004, one of the largest
multicenter studies, using 3 to 4 barbed polypropylene
subdermal APTOS suspension sutures per side, reported
on 350 cases over 43 months. In this study, 117 patients
maintained 70% of their initial correction after 12 to 24
months, while 96 cases maintained a 60% correction
after 3 years. However, 20% of patients required some
form of adjustment(s) to achieve these results.

The slippage tensions, at which the initial fixation
sites release from the tissue, are a measure of the effec-
tiveness of suture design, integrity of tissue composition,
and characteristics of the applied force. Because the ten-
siometer was displaced slowly in a straight-pull at the
same rate and maintained parallel to the skin surface at
all times by the senior author (G.H.S.), the impact of
this variable kept to a minimum when recording slip-
page tensions throughout the study. The characteristics
of the soft tissue that provide an optimal environment
for suture lifting and fixation include the presence and
suture entrapment of firm structures (dermis, compact

fat, septal network, and SMAS). These soft tissue quali-
ties were not able to be controlled in this study and were
equally presented to all sutures. In contrast, the geomet-
ric designs for each suture system’s fixation structures
were known before insertion. The slippage tensions (in
oz) for all barbed single-strand sutures as a group were
not only the lowest of the recorded values (range,16.1 �
1.1 to 24.3 � 1.3), but were also significantly below the
values obtained for both the coned single suture
(Silhouette; 34.8 � 1.8) and the only looped barbed
suture (Woffles; 38.8 � 2.4). Previous studies12,21 have
characterized the salutary effects of barb geometry on
the biomechanical properties conferred by these fabricat-
ed changes. Modifications to convert intact sutures into
“barbed” suspension sutures (2.0 suture; 0.33 mm in
diameter) are produced by micro-machining techniques
to precisely create identical cut angles, cut depths, cut
lengths, and distances between cuts (Figure 7). Because
each of the spirally-placed retroverted barbs cuts into the
primary suture by about one-third of its diameter, ten-
sion on the delicate barbs can cause them to bend in an
opposite direction, to be stripped and curled from the
body of the suture, or to contribute to suture breakage.
The cones on the Silhouette suture are free-standing
units that are designed to be limited in movement by the
intercalated suture knots and, therefore, do not compro-
mise the intrinsic strength of the suture. The slippage
tensions for the ePTFE sutures were not only significant-
ly higher than those values recorded from the previous
systems, but also only 2 out of 5 sutures demonstrated
any slippage at tensions greater than 80 ounces of pull.

Figure 7. Modifications to convert intact sutures to suspension sutures with barbs, cones, knots, and pulleys.
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Because the factors of straight-pull and tissue character-
istics were standardized as much as possible, the
increase in initial holding and slippage tensions may be
attributed to the suture’s design characteristics.

The pull-out tension was done to assess the incre-
mental differences from the holding tension to the slip-
page tension for each suture system. The pull-out
tensions for the Sulamanidze, Beramendi, Contour
polypropylene, KMI polypropylene, and Contour poly-
dioxanone sutures were not only statistically lower than
values obtained from the Silhouette, Woffles, and ePTFE
sutures, but were also very close to their holding and
slippage tensions. These data suggest that once the soft
tissue slips from its suture engagement, the progression
to a dislodgement or extrusion phase is very rapid. This
potential cascade of events appears to be reduced with
the Silhouette and Woffles sutures, which demonstrated
higher levels of pull-out tension and a greater separation
of these tensions from first slippage. The use of the
ePTFE sutures resulted in the highest recorded pull-out
tensions (112 � 5.6). Two out of the 5 systems were
unable to be withdrawn from the midface at the maxi-
mum tension capacity level of the tensiometer (176 oz).
The wide separation of values between slippage and
pull-out indicates that once the first suture slippage from
the tissues occurs, the occurrence for subsequent dis-
lodgement and extrusion of the ePTFE suture may be
reduced over time.

Morphologic changes to the extracted sutures lend
credence to the interpretation of suture failures from the
holding, slippage, and pull-out measurements that were
obtained from the barbed single strand sutures (Figure
8). Published articles report suture migrations, partial
extrusions, and high relapse rates with the usage of a
number of implanted barbed sutures. Sulamanidze et
al.9 reported “four cases (2.5%) […of] thread disruption

due to unilateral weakening of the edges and threads
emerging to the cutaneous surface.” Silva-Siwady et al.20

submitted a single case report of a Sulamanidze APTOS
thread migration and partial expulsion along the
paranasal region. Baden et al.11 found “the end of the
thread (Beramendi) was visible in 5 patients (9.6%) and
corrected by sectioning of the thread under traction.”

Ruff21 experienced one suture extrusion in a total of
642 inserted threads. At the 2005 American Society for
Aesthetic Plastic Surgery meeting in New Orleans, Isse
presented more problems with the barbed sutures with
extrusion and a relapse rate of 70%. Helling et al.22 sub-
mitted a preliminary report on complications of 4
referred patients who had undergone barbed suspension
techniques to either the brow or midface. The complica-
tions involved persistent drainage from one temporal
site, palpability, unilateral buccal nerve paresis, and
dimpling. Upon removal, the authors noted that “the
suture barbs had relatively little traction strength and all
were bent backwards.” Wu16 reported his experience
with the barbed APTOS sutures in 102 patients, in
which “there were 8 migrations, 5 infection/granulo-
mas, and 11 palpable thread ends with pain.” In the
same paper, he cited complications with the Woffles
looped barbed sutures in 112 patients. Most complica-
tions were minor, involving 11 knot exposures which
were corrected by trimming or removal. In 2006,
Sasaki19 reported 82 patients who had undergone
“closed” midface lifts from 2001 to 2005 with bidirec-
tional smooth ePTFE sutures. This first-generation
suture system demonstrated a retention rate of 92% at 1
year with a gradual loss of effectiveness at 65% after 5
years. This subset of patients experienced minor compli-
cations that included transient sensory and motor
changes (resolved by 3 months), along with one
delayed closed suture tract infection. No sutures migrat-

Figure 8. Possible consequences of suture degradation.
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ed or extruded through the skin. In this publication, the
second-generation ePTFE designed suture system (5
knots on each strand from the centralized ePTFE anchor
pulley) was evaluated in 157 additional patients. The
improved system achieved an efficacy between 93% and
95% after 2 years with minimal side effects such as
asymmetries and localized transient hypesthesia to the
midface or upper lip. Not only was retention of midface
suspension increased, but no suture infections, extru-
sions, or migrations were observed.

CONCLUSION
The current status of suture suspension systems is that
they achieve various degrees of “closed” soft tissue repo-
sitioning with differing profiles of efficacy and safety.
These suture devices are still being evaluated and
replaced in the clinical arena by both surgeons and
patients for their longevity, complications, side effects,
and cost-benefit parameters. In contrast, the use of sus-
pension sutures in dissected tissues appears to have ben-
eficial effects because it maintains its elevation as the
tissue planes adhere. The combination of suture fixation
and soft tissue dissection provides a reasonable alterna-
tive for the patient and surgeon, whose goals are to
achieve the benefits of a “minimally invasive” procedure
that offers less morbidity and downtime. The results
from this cadaver study of 8 different suture suspension
systems provide data to clarify our understanding of the
benefits and limitations of just one category of available
suspension devices in clinical usage. ◗
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