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INTRODUCTION
Facial aging is inevitable and cannot be stopped. With 

the increase in age, the face sags, and appears tired and 
volume-depleted. Changes of the face are not due to a 
single factor but a whole layer problem.1–8 Aging chang-
es include the skin, subcutaneous tissue, muscle, and 
bone.5,7,9–14 It is now known that facial fat pads and retain-
ing ligaments also play a role in aging of the face.15–19 To 
address the problem, a comprehensive understanding of 
the pathogenesis of facial aging based on anatomy is im-
portant.

Previous studies have focused on the superficial mus-
culoaponeurotic system (SMAS) interventions to restore 
a youthful face.20,21 Several facelift techniques, including 
SMASectomy, SMAS plication, and deep plane  rhytidectomy 

have been advocated.22–26 However, a limited effect on the 
nasolabial fold was seen, except in extended SMAS proce-
dures. Barton27,28 described the high-SMAS technique in 
2002 and a visible improvement in the nasolabial fold was 
observed. Although good postoperative results have been 
achieved with different facelift techniques, the recovery pe-
riod is long. Moreover, a scar on the face, despite a minimal 
incision, is a major concern among Asians. Tonnard et al.29 
advocated minimal access cranial suspension (MACS) lift in 
2002. This technique involves a horizontal plane of purse-
string suture with anchoring points in the deep temporal 
fascia. With the development in the facelift techniques, a 
shorter recovery period with good results is important.

In recent years, barbed thread technology has been 
used for facial rejuvenation.30–35 With minimal trauma to 
the face, these techniques can be performed in a short 
time with early recovery and without scars. However, the 
effects are short-lasting and nearly one-third of the pa-
tients need a revision cosmetic surgery 8–9 months later.36 
Moreover, the detailed anatomic passage of the barbed 
thread was seldom discussed in the previous literature.
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Despite the trend of minimal trauma for management 
of the soft facial tissue, manipulation of the SMAS is still 
the key to good aesthetic outcomes and longevity. Pull-
ing the SMAS at the vector of the zygomatic major muscle 
could provide a good lifting effect to the ptotic soft tissue; 
however, this is secondary to the movement of the SMAS 
(Fig. 1A, B). Loosening of the suture and diminishing elas-
ticity of the SMAS weaken the pulling force on the ptotic 
tissues when using sutures for SMAS plication. Most previ-
ous techniques apply the lifting force on a single plane 
via the SMAS layer; however, this may not be sufficient for 
patients with excessive facial soft tissue. Therefore, we de-
vised a novel thread-lifting procedure with a multi-planar 
suspension route with SMAS as an alternative option for 
Asian patients requesting facial rejuvenation without op-
erative scars (Fig. 1C). We discuss the procedure with com-
prehensive details in this article.

We used a minimal access multiple plane suspension 
(MAMPS) technique. It is a minimally invasive procedure 
and targets the drooping tissues with good anchoring 
points. With a good knowledge of anatomy, the procedure 
can be performed smoothly with a short recovery time.

MATERIALS AND METHODS

Patient Assessment and Selection
A thorough preoperative evaluation is vital to ensure 

a favorable outcome. The patient’s history should be re-
viewed for comorbidities such as cardiovascular disease, 
cerebrovascular diseases, major organ dysfunction, and 
any potential healing impairment, which may preclude 
safe surgery. Untreated hypertension should be medically 
controlled before the surgical procedure. Use of anticoag-
ulants should be discontinued 1 week before the surgery 
to minimize intraoperative bleeding and postoperative 
hematoma formation. However, if the patient has a pre-
ceding history of acute myocardial infarction, the aspirin 
regimen should not be disrupted.

The patients should be educated that aging occurs 
concurrently across all the structural layers of the face in-
cluding the skin, subcutaneous tissues, SMAS, retaining 
ligaments and bones. Without maintenance effort, pro-
gressive weakening of the underlying layers further causes 
displacement of the intervening fat-pad. These lead to 
a sagging midface, cheeks, and jawline. Establishing a 
mutual understanding of the facial aging theory helps 
the patient reach a more realistic goal without unrealis-
tic expectations. Subsequently, a panfacial analysis of the 

patient’s overall skin laxity, skeletal shape, facial contour, 
and subcutaneous volume should be conducted for a har-
monic facial rejuvenation outcome.

Indications for MAMPS include (1) Patients without 
redundant skin seeking facial rejuvenation without opera-
tive scars and longer lasting effect. (2) Younger patients 
with a puffy cheek seeking a V-shaped aesthetic youthful 
face. (3) Patients with a keloid scar seeking improvement 
of aging without surgery. Facelift surgery should be ad-
vised for patients with excessive skin laxity to reposition 
the skin and subcutaneous tissue as a single unit. Individ-
uals with poor skeletal support might require facial im-
plants to the cheek to provide longer support for tissues 
that have been lifted.

MAMPS SURGICAL TECHNIQUE
MAMPS can be performed under general anesthesia 

or under sedation on an outpatient basis. Patients also re-
ceive local anesthesia containing 2% lidocaine with epi-
nephrine (1:10000) over the designated puncture sites 
including the temporal region, canine fossa, subman-
dibular region, and the mastoid process. Collectively, less 
than 15 cc tumescent is infused over the face. To ensure 
an accurate intraoperative facial judgment, an additional 
20-minute wait-time after tumescent infiltration is recom-
mended. This reduces the unnecessary swelling and pre-
vents excessive bleeding during the procedure.37

MAMPS is modeled on the techniques of surgical face-
lift and thread-lift. Choices of vector directions, anchor 
points, and targeted loosening of the anatomic structures 
are the key to achieving an effective and long-lasting out-
come. It is imperative to have experienced and sensitive 
hands for handling the cannula or blunt needle with great 
control. Operators must be familiar with the resistance 
encountered while maneuvering the cannula through the 
different tissue types. Generally, resistance is rare when 
the cannula penetrates a space. The resistance is strong 
with a tendency to stall as the cannula penetrates the liga-
ments. Change in the resistance from strong to minimal is 
a sign of penetrating the fat pads.

There are 2 parts of MAMPS: a tri-loop for the facelift 
of the lower two-thirds followed by an ancillary postau-
ricular double-loop for jaw line enhancement (see video, 
Supplemental Digital Content 1, which displays surgical 
techniques of thread-looping method “MAMPS.” This 
video is available in the “Related Videos” section of the 
Full-Text article at PRSGlobalOpen.com or at http://links.
lww.com/PRSGO/A929.).

Fig. 1.  a, aging of facial structure with ligament loosening and fat pad ptosis. B, effect of pulling SMaS 
with ptotic tissue lifting indirectly. c, effect of pulling multi-layer of ptotic tissue directly.

http://links.lww.com/PRSGO/A929
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First Loop
Identify the zygomatic eminence and modiolus. The first 

loop suspension will follow the direction of the line connect-
ing the above landmarks, which is parallel to the zygomatic 
major muscle. A 0.8-cm incision is made along the temporal 
hairline 1 cm above the zygomatic arch, followed by a deep 
dissection till the deep temporal fascia with a blunt scissor. 
The cannula is inserted under the zygomatic arch (Fig. 2A) 
and maintained at the deeper level as it passes toward and 
loops through the buccal fat pad (Fig. 2B). The cannula exits 
through the lower mandibular border to loop through the in-
ferior jowl fat superficially (Fig. 2C). No. 2 Quill monoderm 
(Angiotech Pharmaceuticals, Inc, Vancouver, British Colum-
bia, Canada) is inserted (Fig. 2D) as a looping material. For 
the return loop, the cannula is reinserted at the same exit 
point, staying above the SMAS layer and looping through the 
zygomatic ligament. It crosses over the zygomatic arch exit-
ing at the same entry point and knots are tied.

Second Loop
The anterior border of the masseter muscle is identified. 

The cannula is inserted through the same entry point as the 

Video Graphic 1. See video, Supplemental Digital content 1, 
which displays detailed surgical techniques of thread-looping 
method “MaMPS.” choices of vector directions, anchor points, 
and targeted anatomic structures are well illustrated. MaMPS 
includes a tri-loop for the lower two-thirds facelift followed by 
an ancillary postauricular double-loop for jaw line enhancement. 
this video is available in the “Related Videos” section of the Full-
text article at PRSglobalOpen.com or at http://links.lww.com/
PRSGO/A929.

Fig. 2. Detailed steps of loop 1 deep course with suture passing through the cannula on its ingress and egress. a, the deep course of first 
loop goes under the zygomatic arch. B, With the assistance of left hand to press the buccal mucosa would be helpful to feel the tract of 
cannula. c, after feeling the course of the cannula passing through the buccal fat, using left fingers to compress buccal area soft tissue 
could guide the cannula superficially to the egress with involvement of superficial jowl fat. D, insert quill into the cannula.

http://links.lww.com/PRSGO/A929
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first loop. It is passed deep under the zygomatic arch and 
vertically down the anterior border of the masseter muscle 
to loop through the posterior portion of the buccal fat pad. 
The cannula exits through the lower mandibular border. 
The quill is then inserted. For the return loop, the cannula 
is reinserted at the same exit point. Staying above SMAS 
layer and looping through the lower, upper, and uppermost 
masseteric ligament as well as the zygomatic ligament, the 
cannula is crossed over the zygomatic arch exiting at the 
same entry point and knots are tied.

Third Loop
The zygomatic minor vector from the zygoma to the 

nasal alae is identified. The cannula is inserted through 
the same entry point as the first loop, staying superficial 
to the zygomatic arch to loop through the zygomatic cu-
taneous ligament. Following the zygomatic minor vector, 
the cannula is pushed deeper to loop through the deep 
medial cheek fat. The cannula exits lateral to the nasal 
ala and the quill is inserted. For the return loop, the can-
nula is reinserted at the same exit point, staying above the 
SMAS layer and looping through the zygomatic ligament 
and crossing over the zygomatic arch exiting at the same 
entry point. Knots are tied to the second loop.

Ancillary Postauricular Loops
The guiding hook with the attached quill is navigated 

through the dense tissue of the mastoid process. A tunnel 
is created from the lower (point A) to upper (point B) 
portion of the mastoid process. The incision is elongated 
in advance at point B vertically upward for an additional 
0.5 cm to bury the subsequent sutures. The cannula is in-
serted from point A, staying in the supraplatysmal plane 
toward the mentum, to loop through the mandibular liga-
ment near the lower mandibular margin. It is advanced 
further, with involvement of the inferior jowl fat and back. 
It is looped through the Lore’s fascia and exited through 
point B. The cannula is reinserted and advanced antero-
inferiorly along the risorius muscle, exiting 1 cm lateral 
to the modiolus and back. It is looped through the Lore’s 
fascia and exits through point B. Knots are tied at point B.

POSTOPERATIVE CARE
All the Quill sutures are buried under the subcutane-

ous tissue. The incision wound is closed with 3 interrupt-
ed sutures using 6-0 nylon. Since it is a minimally invasive 
procedure, no drain placement is required. Postoperative 
ice pack is applied for 1 day. The patient is discharged 2 
hours after the procedure with oral antibiotics and analge-
sics. Soft food intake is advised for the first 24 hours after 
the surgery. Sutures are removed after 1 week.

EVALUATION OF THE SATISFACTION RATE
Anonymous patient satisfaction ratings were collected 

in person at the first follow-up (1 week after MAMPS) and 
during the second visit (3 months after MAMPS). Using 
the Likert scale, patients rated the cosmetic result as very 
unsatisfied, unsatisfied, neutral, satisfied, or very satisfied 
(Table 1).

RESULTS
Between April 2014 and March 2017, 103 MAMPS lifts 

were performed (90 women, 13 men). The mean age was 
56.5 years (range, 39–75 years). All procedures were per-
formed under general anesthesia, in an office setting. 
Thirty-seven underwent MAMPS lift with simultaneous fa-
cial fat grafting. During the first 3 days, all patients had a 
marked swelling over the cheek area and restricted open-
ing of the mouth. All patients had bilateral swelling of the 
cheeks, which subsided completely within 2–4 weeks in most 
of them. Eight patients had persistent facial swelling that re-
solved after more than 4 weeks; in 3 of them, the swelling 
subsided after more than 4 months. The longest duration of 
the swelling was 10 months. All patients were able to return 
to their normal activities immediately after surgery. Six pa-
tients complained of asymmetry of the face, which was easily 
corrected to satisfaction by another revision. Thirteen pa-
tients complained of palpable suture knots and the resulting 
stitch exposure, which required no surgical interventions. 
Three patients developed facial dimpling, which subsided 
within 4 weeks. No erythema or signs of infection were 
noted. All complications encountered are listed in Table 2. 
Most of the patients were satisfied with the final outcomes.

The overall satisfaction rate was 71.8% during the 
first week follow-up and 85.4% at 3 months follow-up  
(Table 1). Seventy-four patients rated the result as satisfac-
tory at the first week follow-up, of which 60 (58.3%) were 
very satisfied and 14 (13.5%) were satisfied (Figs. 3, 4). 
Ten patients (9.7%) rated the results as unsatisfactory at 
the first week follow-up due to facial swelling or asymme-
try. At the 3-month follow-up, 88 patients of MAMPS rated 
the result as satisfactory, of which 70 (68.0%) were very sat-
isfied and 18 (17.5%) were satisfied. Three patients were 
unsatisfied with the final results (2.9%).

The average follow-up period was 12 months. No pa-
tient asked for immediate removal of the threads for a 
few weeks postoperatively, and none developed any major 
complications.

DISCUSSION
In addition to skin elastosis, facial aging is a cumula-

tive and multi-factorial process, encompassing skeletal 

Table 1.  Patient Satisfaction Score after MAMPS

 

Very 
Unsatisfied 

(%)
Unsatisfied 

(%)
Neutral 

(%)
Satisfied 

(%)

Very  
Satisfied 

(%)

Postoperative 
1 wk 0 10 (9.7) 19 (18.4) 14 (13.6) 60 (58.3)

Postoperative 
3 mo

0 3 (2.9) 12 (11.7) 18 (17.5) 70 (68.0)

Table 2. Complications in 103 MAMPS Cases

Complications No. Patients (%)

Palpable suture knots 13 (12.6)
Persistent facial swelling 8 (7.8)
Asymmetry 6 (5.8)
Facial dimpling 3 (2.9)



 Wang et al. • Minimal Access Multiple Plane Suspension

5

reabsorption, ligament loosening, muscle atrophy, and 
fat pad displacement. Concurrent loss of the underlying 
structural support across all 5 layers ultimately leads to 
overall facial laxity and change in contour. Additionally, 
gravity further causes the fat pads to descend, leading to 
deepening of the nasolabial folds and formation of the 
marionette line.38 These changes affect the target areas 
that most patients are stressed about, namely, the sagging 
mid-cheek and droopy jowl. Since superficial fat pads that 
contribute to the facial contour are malleable, reposition-
ing of the fat pads is imperative in facial rejuvenation. 
Facial rejuvenation has evolved from an invasive skin re-
section and redraping to less invasive procedures with a 
shorter downtime. We have presented here a minimally 
invasive procedure named MAMPS to re-suspend the focal 
ptotic fat pads.

MAMPS is a modified thread-lifting procedure that 
loops through various soft tissues at different layers. 
While the earlier facelifting techniques only indirectly 
lift the ptotic tissues by manipulating SMAS, the MAMPS 

 technique provides an en-bloc suspension of the soft tis-
sues. Since collective suspension via multiple planes might 
be stronger than SMAS plication alone, a secure anchor-
ing point is indispensable. Temporal fascia or Lore’s fascia 
has been recommended as anchoring points by several 
facelift techniques. For heavy en-bloc tissue lifting, we 
selected the immobile zygomatic arch and periosteum of 
the mastoid process as anchoring points. Similar to other 
facial rejuvenation procedures, the thread-lifting suture 
technique also carries a risk of nerve injury. Hence, the 
loop course was designed based on Mendelson’s theory of 
retaining ligaments and facial space to minimize the risk 
of nerve injury. In addition, tumescent fluid and a blunt 
cannula were used to prevent nerve injury and bleeding. 
The sutures were designed to hold tissues in a loop rather 
than at a single point. This allowed the suture tension to 
be evenly distributed, thus, reducing the possibility of tis-
sue tear. The MAMPS suspension loop design achieves ef-
fective facial rejuvenation by using the zygomatic arch as 
a secure anchoring point, further minimizing the chances 

Fig. 3. a 32-year-old woman with mild ptosis of bilateral cheek fat who underwent MaMPS and 1 cc hyaluronic acid for chin augmentation. 
a, Preoperative frontal view illustrating ptosis of bilateral buccal fat and loss of inverted triangle of youthful face. B, eight-months postop-
erative follow-up frontal view illustrating inverted triangle of youthful face. c, Preoperative three-quarter view. D, Postoperative 3-quarter 
view. e, Preoperative profile view. F, Postoperative profile view.
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of loop loosening. Overall satisfaction rate with the final 
result was high. Nevertheless, most patients developed 
facial swelling, which gradually subsided over the first 
postoperative month. In 8 patients with persistent facial 
swelling, which did not subside within 1 month, the reason 
could be impaired lymphatic drainage due to the looping 
effect involving the regional lymphatic ducts. Gentle facial 
massage was recommended 1 month after the procedure; 
if performed immediately, it could be painful and the pos-
sibility of suture disruption is high.

Of the 103 patients, 13 reported palpable suture 
knots. Five patients reported palpable suture knots within 
4 weeks postoperatively and were classified as the early 
group, while 8 cases reported the palpable suture knots 
more than 4 weeks postoperatively and were classified as 
the delayed group. The reason for early suture palpabil-
ity was the insufficient depth of the knot placement. In 
the delayed group, the suture knots were at an adequate 
depth; however, multiple knots (more than 6) made them 
palpable.

The third common postoperative complaint was fa-
cial dimpling. One reason could be superficial tissue bit-
ing at the exit point. We recommend bites at the deeper 
subcutis, rather than at the dermis to reduce the possi-
bility of skin dimpling. Dimpling could have also been 

caused due to a kink resulting from the acute angle of 
the suture loop curvature. A more obtuse angle could 
have a smoother loop curvature, thus minimizing skin 
dimpling.

Compared with other techniques, MAMPS could be a 
good alternative for midface rejuvenation for patients who 
seek a shorter recovery time.

Traditional facelift focuses on lower face rejuvenation, 
whereas MAMPS encompasses both mid and lower face 
improvement. In the traditional facelift, patients under-
go general anesthesia, and a prolonged recovery period 
of painful swelling. According to the principle of most 
facelift surgeries, manipulation of the SMAS should be 
parallel to the direction of the zygomatic major muscle. 
On the contrary, MAMPS thread-lift does not involve skin 
undermining. Hence, it significantly reduces postopera-
tive swelling and anesthetic downtime. Although SMAS 
manipulation is best in parallel to the zygomatic major 
muscle, multi-directional suspension at different parts 
of the face can be considered, since the face is 3-dimen-
sional. MAMPS provides the main suspension direction 
parallel to zygomatic major muscle and combines multi-
directional suspensions for the local ptotic problems of 
the face. Thus, difficult areas such as the nasolabial fold 
can be corrected with a properly manipulated direction. 

Fig. 4. a 39-year-old woman with moderate midfacial ptosis and puffy lower face who underwent MaMPS. Follow-up photographs were 
taken at 9 months. a, Preoperative frontal view illustrating ptotic tissue over lower face. B, Follow-up frontal view illustrating improvement 
of puffy face, nasolabial folds, and marionette lines. c, Preoperative 3-quarter view. D, Postoperative 3-quarter view. e, Preoperative profile 
view. F, Postoperative profile view.
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Over time, the buccal fat prolapses inferiorly below the 
level of the commissure into the lower face and overlies 
the anterior border of the lower masseter muscle. This 
results in an increased anterior prominence of the naso-
labial fold and labiomandibular fold and jowl.38 MAMPS 
thread-lifting re-suspends the deep medial cheek fat and 
buccal fat pad, thus improving the anterior ptosis. The 
traditional facelift approach, limited by the presence 
of rigid ligaments achieves only a mild improvement of 
the anterior face. Furthermore, MAMPS has an ancillary 
postauricular double loop design anchoring on the dense 
tissue of the mastoid process for reinforcing lower face 
rejuvenation.

Similar to the MACS lift principle, MAMPS is an anti-
gravity thread-lift procedure to suspend the fat descent. 
However, instead of the horizontal plane looping, MAMPS 
incorporates a vertical loop through multiple layers of 
loosening soft tissues such as the inferior jowl fat, and 
masseteric, zygomatic, and mandibular ligament. Unlike 
the MACS, MAMPS does not undermine the skin; hence, 
the anterior facial venous and lymphatic supply is not 
compromised. The MAMPS procedure utilizes absorbable 
thread suture, taking bites at the descending fat pads and 
secures it through the rigid retaining ligaments and zygo-
matic arch. This provides effective traction of the midface 
and jowls, thereby lessening the nasolabial folds and mari-
onette lines.

Using MAMPS, we could restore the aging changes 
caused by the loosening ligaments and the ptotic struc-
ture. However, for changes due to bone reabsorption or 
fat atrophy, fat grafting for volume augmentation is an op-
tion. In this study, 37 patients received MAMPS combined 
with fat transfer. All of them had satisfactory results. Thus, 
MAMPS lifts with fat transfer might be a good choice for 
complete facial rejuvenation. Besides the 37 patients who 
received fat transfer, 20 patients received poly-L-lactic 
acid injections and 33 patients received hyaluronic acid 
injections postoperatively. Sixty-eight of the 103 patients 
received onabotulinum toxin A injections within one year 
postoperatively.

Sutures are inherently conducive to thread-lifting 
downfalls and complications. Absorbable barbed suture 
lines might fracture and migrate, leading to abnormal 
traction lines. Although the MAMPS thread-lifting proce-
dure provides acceptable improvements in the position 
of ptotic soft tissues, patients might experience minimal 
tenderness, palpability of the sutures, or knot extrusions.

The limitations of this study include its nonrandom-
ized, retrospective case series design. There was no con-
trol group of patients treated with other rejuvenation 
procedures. The evaluation was based on the patients’ sat-
isfaction without any objective measurement and the pe-
riod of evaluation was short. To understand the longevity 
of MAMPS, a prospective study with long-term follow-up 
after MAMPS would be planned.

CONCLUSIONS
We described an innovative method effective for mid 

and lower face lifting called MAMPS. This is performed 

as an outpatient procedure. Compared with other tech-
niques, MAMPS is minimally invasive with lesser swelling 
and a shorter downtime. MAMPS secures loops around 
the zygomatic arch with different vectors to help suspend 
the ptotic structures, thereby improving the nasolabial 
fold and Marrionette line. For candidates seeking optimal 
results in a limited recovery time, MAMPS could be a good 
option.
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