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Background: Severely contracted nose is manifested with a tight and hardened 
nasal envelope. Expansion of the contracted skin is an important first step in 
correcting these revision cases. The underlying weak lower lateral cartilage 
makes the tip projection structurally difficult to achieve and maintain without 
rigid supporting cartilage grafting.
Methods: A total 59 of patients were treated with isolated adipose-derived 
stromal cells before revision surgery to soften the nasal envelope. Adipose 
tissues were digested at 37°C with sterile 0.075% collagenase type 2. The av-
erage isolated adipose-derived stromal cell count of each serial injection was 
5 × 106 cells (total injection volume, 0.5 ml; 1 × 107 cells/ml). Intraoperatively, 
the lower lateral cartilage was released from surrounding scar tissue to allow 
for advancement. Rib cartilage and other autologous grafts were used in re-
construction of the internal framework. 
Results: The follow-up period ranged from January of 2009 to April of 2014. 
The mean follow-up period was 10 months. Fifty-one of 59 patients were satis-
fied with their results. Eight patients underwent revision surgery for the follow-
ing: infection (two patients), deviation (one patient), warping (two patients), 
and cosmetic dissatisfaction (three patients). There were two cases of addition-
al warping, but the patients refused revision surgery. Nine patients required 
additional adipose-derived stromal cell injections at the tip. 
Conclusions: The combination of isolated fat grafting to soften the nasal skin 
envelope and rigid tip support results in correction of silicone-induced con-
tracted nose. There were no incidences of recurrent nasal contraction or isch-
emic injury. (Plast. Reconstr. Surg. 138: 571, 2016.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, IV.

Correction of Severely Contracted Nose

Supplemental digital content is available for 
this article. Direct URL citations appear in the 
text; simply type the URL address into any Web 
browser to access this content. Clickable links 
to the material are provided in the HTML text 
of this article on the Journal’s Web site (www.
PRSJournal.com).

SUPPLEMENTAL DIGITAL CONTENT IS AVAIL-
ABLE IN THE TEXT.

The number of Asian rhinoplasty procedures 
using silicone implants has been increasing 
over time. With this rise in the number of 

cases, the number of complications has also risen. 
The most difficult problem to correct is a severely 
contracted nose. These patients present with a his-
tory of nasal infection and subsequent removal of 
the nasal implant. During the inflammatory and 
subsequent contracture stage, a significant amount 
of the nasal soft-tissue envelope transforms into scar 
tissue. The scar tissue is present not only in the sub-
cutaneous layer, but also in the dermal layer. Exci-
sion of this scar tissue leads to extreme thinning 

of the nasal envelope that can compromise blood 
supply to the overlying skin. Wide dissection and 
release of the capsule can correct mild to moderate 
nasal capsular contraction but does not adequately 
expand the nasal envelope in cases of severe con-
tracture for tension-free redraping during revision 
surgery. In the severely contracted nose, the under-
lying nasal cartilage framework is also compressed 
or distorted, and the overall effect is a characteristi-
cally shortened nose.

There is no consensus on when to operate on 
patients with a contracted nose. The first step is to 
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remove any foreign body to minimize any inflam-
mation-inducing effects. If surgery is delayed for 6 
months to 1 year, scar remodeling and maturation 
can occur. However, it is also possible that further 
contracture can occur with progression of the 
inflammatory process. When there was no sign of 
infection, we initiated adipose-derived stromal cell 
treatment to soften the existing scar tissue on the 
premise that prevention of further skin contrac-
ture is important for achieving optimal aesthetic 
results, as reexpansion of the severely contracted 
nose is difficult to achieve.1–5

Prior reports have suggested the use of fat 
grafting to soften the effect of scar tissues.6–8 We 
isolated adipose-derived stromal cells from har-
vested fat grafts to increase the regenerative effect, 
and serially injected them into the nasal scar tis-
sue before revision surgery. Underlying support 
with rib cartilage and other autologous grafts were 
used to reconstruct the internal framework.

PATIENTS AND METHODS
From September of 2006 to January of 2014, a 

total of 80 patients were included in a study to cor-
rect a severely contracted nose. Fifty-nine patients 
underwent presurgical treatment with adipose-
derived stromal cell injection and revision rhino-
plasty. Twenty-one patients were in the control 
study where they underwent presurgical treatment 
with saline injections and revision rhinoplasty. The 
age of patients ranged from 17 to 63 years. Nine 
patients (11.25 percent) were male and 71 were 
female (88.75 percent). The patients in this study 
had an average of 3.21 prior rhinoplasty proce-
dures. Patients were selected in accordance with 
the following inclusion criteria: severe contracted 
and shortened nose, nasal tip skin depression or 
dimpling, and firm and immobile nasal envelope. 
Forty-five patients (57.0 percent) underwent early 
(within 6 months from prior revision surgery) revi-
sion rhinoplasty. Fourteen patients (17.7 percent) 
underwent revision rhinoplasty within 6 months to 
1 year. Twenty-four patients (30.4 percent) under-
went revision surgery after 1 year from their prior 
revision rhinoplasty.

Presurgical Treatment
Adipose-derived stromal cell injections were 

given as soon as the patients presented to our 
clinic. None of the patients exhibited active signs 
of infection, such as pus drainage, fluctuance, 
tenderness, or significant erythema. Photographs 
were taken before and after each treatment, and 
mobility of the nasal envelope was documented. 

The adipose tissues were harvested from patients 
by injection of tumescent fluid followed by fat 
harvesting from the abdomen or thigh with hand-
held liposuction cannulae. The average amount 
of harvested fat tissue was 43.3 ml. The harvested 
adipose tissue was centrifuged for 3 minutes at 
3000 rpm. Collected adipose tissues were pro-
cessed in a Good Manufacturing Practice facil-
ity authorized by the Ministry of Food & Drug 
Safety. Adipose tissues were digested at 37°C with 
sterile 0.075% collagenase type II (Worthing-
ton Biochemical Corp., Lakewood, N.J.), lique-
fied by normal saline solution, then incubated 
for 40 minutes. After digestion, stromal vascular 
fraction was separated from the tissue solution by 
centrifugation at 400 g for 5 minutes, and washed 
with gentamicin-containing Hartmann solution 
three times. Adipose-derived stromal cells were 
filtered through a 100-μm cell strainer (BD Bio-
sciences, San Jose, Calif.) to remove undigested 
connective tissue, blood vessels, and other debris 
(Fig. 1). The cell numbers were counted, and 
adipose-derived stromal cells (1 × 107 cells/ml) 
were aliquoted to cryovials for single injection in 
10% dimethyl sulfoxide (Sigma-Aldrich, St. Louis, 
Mo.) solution. These cryovials were stored in liq-
uid nitrogen for future serial use (Fig. 2).

The average count of adipose-derived stromal 
cells of each injection was 5 × 106 cells (total injec-
tion volume, 0.5 ml; 1 × 107 cells/ml). Injection 
areas included the nasal tip and any region with 
significant scar tissue. The depth of the injection 
was at the subcutaneous layer, and performed 
aseptically. Injection was started, provided that the 
patient did not demonstrate any signs of infection, 
such as erythema or pus. The average time between 
injections was 2 days. The average treatment dura-
tion (softening effect) was 28.7 days with an average 

Fig. 1. Isolated adipose-derived stromal cells (original magnifi-
cation, × 10).
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of 11.5 injections (minimum, seven; maximum, 
27). The number of injections was determined 
based on clinical observation of tissue response to 
adipose-derived stromal cells (whether the nasal 
envelope softened and would expand to nasal aug-
mentation as planned). There were no significant 
delays between injection and surgery.

Before revision rhinoplasty, confirmation of 
softening of the nasal skin envelope was docu-
mented and videotaped. Expansion of the nasal 
envelope was considered adequate when the 
nasal dorsal skin and nasal tip showed sufficient 
movement with gentle digital manipulation. 
[See Video, Supplemental Digital Content 1, 
which shows preoperative nose movement of a 

29-year-old patient (case 1) exhibiting nasal skin 
immobility, skin discoloration, multiple dimpling, 
and cobblestone-like nasal envelope, http://links.
lww.com/PRS/B787. See Video, Supplemental Dig-
ital Content 2, which shows the patient in case 1 
after 2 months (24 injections) of adipose-derived 
stromal cell therapy. Improvement in nasal skin 
mobility, skin discoloration, and skin dimpling 
can be observed, http://links.lww.com/PRS/B788. 
See Video, Supplemental Digital Content 3, which 
shows preoperative nose movement of a 25-year-
old woman (case 2) exhibiting tight immobile 
nasal skin and severely retracted columella, http://

Fig. 2. Adipose-derived stromal cells in vials, stored in nitrogen 
chamber.

Video 1. Supplemental Digital Content 1 shows preoperative 
nose movement of a 29-year-old patient (case 1) exhibiting 
nasal skin immobility, skin discoloration, multiple dimpling, and 
cobblestone-like nasal envelope, http://links.lww.com/PRS/
B787.

Video 2. Supplemental Digital Content 2 shows the patient in 
case 1 after 2 months (24 injections) of adipose-derived stromal 
cell therapy. Improvement in nasal skin mobility, skin discol-
oration, and skin dimpling can be observed, http://links.lww.
com/PRS/B788.

Video 3. Supplemental Digital Content 3 shows preoperative 
nose movement of a 25-year-old woman (case 2) exhibiting 
tight immobile nasal skin and severely retracted columella, 
http://links.lww.com/PRS/B789.

http://links.lww.com/PRS/B787
http://links.lww.com/PRS/B787
http://links.lww.com/PRS/B788
http://links.lww.com/PRS/B789
http://links.lww.com/PRS/B787
http://links.lww.com/PRS/B787
http://links.lww.com/PRS/B788
http://links.lww.com/PRS/B788
http://links.lww.com/PRS/B789
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links.lww.com/PRS/B789. See Video, Supplemental 
Digital Content 4, which shows the patient in case 
2 after 40 days (26 injections) of adipose-derived 
stromal cell therapy to soften the nasal enve-
lope. Improvement in nasal skin mobility can be 
observed, http://links.lww.com/PRS/B790.] 

The control group received saline injection 
for 1 month with an average of 14.1 injections. 
The saline injection area included the nasal tip 
and any region with significant scar tissue. The 
depth of the injection was at the subcutaneous 
layer. The limit of each saline injection session was 
noted when blanching of the skin occurred on the 
nose. The amount of nasal envelope expansion 
and tip movement was documented before and 
after saline injections. (See Video, Supplemental 
Digital Content 5, which shows preoperative nose 
movement in a control case, http://links.lww.com/

PRS/B791. See Video, Supplemental Digital Con-
tent 6, which shows 3-month postoperative nose 
movement in a control case. There is no signifi-
cant improvement in expansion of the nasal enve-
lope, http://links.lww.com/PRS/B792.)

Operative Method
Revision surgery was performed as soon as the 

nasal envelope softened adequately and could be 
moved with gentle digital manipulation. For the 
control group, revision rhinoplasty was performed 
1 month after saline injections. Prior open rhino-
plasty incision was used to separate the nasal enve-
lope from the lower and upper lateral cartilages 
and bone. Wide dissection was performed in the 
plane below the softened capsule. Lower lateral 
cartilages were released at the scroll, hinge, and 
membranous septum to allow mobility of the lower 
lateral cartilages in cephalad and caudal direc-
tions.9 Adequate release was confirmed by mobility 
at the desired tip position without tension (Fig. 3).

In our study, all patients exhibited inadequate 
tip projection and insufficient septal cartilage to 
serve as a donor site for septal extension because 
of multiple operations and severe inflamma-
tion.2,4,5 Therefore, a rib cartilage graft was har-
vested from the eighth or ninth rib to serve as a 
columellar strut graft.

The harvested eighth or ninth rib cartilage was 
cut in half and sculpted to the proper size based 
on the desired tip projection. The outer cortex 
was removed, and a symmetrical carving technique 
was performed to minimize warping (Fig. 4). The 
base of the two rib cartilage grafts was fixed to 
the anterior nasal spine and/or septal base with 
5-0 polydioxanone sutures (Fig. 5). The position 

Video 4. Supplemental Digital Content 4 shows the patient in 
case 2 after 40 days (26 injections) of adipose-derived stromal 
cell therapy to soften the nasal envelope. Improvement in nasal 
skin mobility can be observed, http://links.lww.com/PRS/B790.

Video 5. Supplemental Digital Content 5 shows preoperative 
nose movement in a control case, http://links.lww.com/PRS/B791.

Video 6. Supplemental Digital Content 6 shows 3-month 
postoperative nose movement in a control case. There is no 
significant improvement in expansion of the nasal envelope, 
http://links.lww.com/PRS/B792.

http://links.lww.com/PRS/B789
http://links.lww.com/PRS/B790
http://links.lww.com/PRS/B791
http://links.lww.com/PRS/B791
http://links.lww.com/PRS/B792
http://links.lww.com/PRS/B790
http://links.lww.com/PRS/B791
http://links.lww.com/PRS/B792
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and the angle of the rib cartilage graft fixation 
were adjusted according to the desired nasolabial 
angle. Caudal and upward mobilization of the 
lower lateral cartilages was performed, and they 
were sutured to the columellar strut graft using 
5-0 polydioxanone sutures. In cases of alar asym-
metry or alar retraction, additional ear cartilage or 
an auricular composite graft was used.10 Moderate 
to severe dorsal augmentation was achieved with 
carved rib cartilage,11 and minimal dorsal augmen-
tation was achieved with dermal fat grafting.12,13

RESULTS
The follow-up period ranged from 1 to 7 years 

(mean, 2.3 years). The patients were evaluated by 
the operating surgeon and three other surgeons. 
Resolution was defined as short nose correc-
tion to the satisfaction of both the surgeons and 
the patients. Presurgical treatment with adipose-
derived stromal cells showed improvement of nasal 
envelope contracture and improvement of nasal tip 
dimpling and contracture (Tables 1 and 2). We did 
not notice loss of efficacy over time. The improve-
ment in tip dimpling without any complications was 
defined by conversion of concavity of the tip skin 
to convexity. We did not see any significant further 
scar contractures. However, we did see minor scar 
contracture that would typically be expected with 
any rhinoplasty procedure. At 6 months postopera-
tively, the outcomes remained stable and consistent.

In the group treated with adipose-derived 
stromal cells preoperatively, eight patients 
(13.5  percent) underwent revision rhinoplasty 
after the operation. The reasons for revision 
surgery were infection (two patients), deviation 
(one patient), warping (two patients), and cos-
metic dissatisfaction (three patients). The nasal 
infections were treated with antibiotics, including 

Fig. 3. (Above) Intraoperative photograph of downward rota-
tion of alar cartilage. (Below) Schematic diagram of down-
ward rotation of alar cartilage. The lower lateral cartilage 
was freed at the scroll, hinge, and the membranous septum 
to allow for caudal and upward mobilization. (White) Nasal 
bone; (green) upper lateral cartilage; (blue) lower lateral car-
tilage; (pink) septal cartilage; (red line) scroll area; (yellow line) 
hinge; (red arrow) caudal rotation and tip projection of lower 
lateral cartilage.

Fig. 4. The outer cortex was removed and warping was mini-
mized by symmetrical carving technique.

Fig. 5. Intraoperative photograph of septal extension using rib 
cartilage.
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intraoperative antibiotics, irrigation, and post-
operative antibiotic administration for 2 weeks. 
Patients with cosmetic dissatisfaction underwent 
revision surgery 6 months later without further 
complications. Two patients with warping refused 
to undergo further surgical correction. There were 
no other postoperative complications (Table 3).

In cases of severely deformed nasal tip or 
delayed wound healing at the nasal tip after surgery, 
additional adipose-derived stromal cell injections 
were applied. Nine patients (15.2 percent) received 
additional isolated adipose-derived stromal cell ther-
apies 2 days after the operation (Figs. 6 and 7). They 
received on average 9.2 injections during a period 
of 15 days. Patients who received postoperative adi-
pose-derived stromal cell injections had improve-
ment in tip dimpling without any complications.

CASE REPORTS

Case 1
A 29-year-old patient exhibited skin discoloration, hardness, 

significant dimpling, and a cobblestone-like nasal envelope. Her 
surgical history included six prior rhinoplasties. She had her first 
surgery 10 years previously. During prior operations, silicone 
and Gore-Tex (W. L. Gore & Associates, Flagstaff, Ariz.) implants 
were used. Donor sites for prior grafts included septum, bilat-
eral ear, and seventh rib cartilage. Six months before our treat-
ment, she received Juvéderm (Allergan, Inc., Irvine, Calif.) filler 

injection from another clinic after nasal implants, and grafts 
were removed because of infection.

She received adipose-derived stromal cell therapy for 
2 months (24 times) and showed improvement in skin discolor-
ation and skin dimpling. After confirming the mobility of the nasal 
skin envelope, she underwent revision rhinoplasty. The rhinoplasty 
was performed using autologous ninth rib cartilage and dermal fat 
grafts. A composite scapha graft was also used to correct alar retrac-
tion. After rhinoplasty, she underwent additional adipose-derived 
stromal cell injections on the nasal tip for 2 weeks (Fig. 6).

Case 2
A 25-year-old woman presented with tight immobile nasal 

skin and severely retracted columella. Her surgical history 
included five rhinoplasties. The first operation was performed 
5 years previously. Two months previously, her silicone implant 
and cartilage grafts were removed because of infection. The 
patient underwent 40 days of isolated adipose-derived stromal 
cell treatment (26 times) to soften the nasal envelope. The 
patient then underwent revision rhinoplasty with autologous 
ninth rib cartilage for columellar strut grafting and dermal fat 
grafting for dorsal augmentation. The defect region at the soft 
triangle was treated with auricular composite grafting14 (Fig. 7).

Case 3
A 22-year-old patient presented with a history of three rhino-

plasties. The last operation was performed 2 months previously 
with a silicone implant and irradiated homologous costal car-
tilage. She then developed nasal infection, and 2 weeks before 
visiting our clinic, the implant and graft were removed. Severe 
infection and sustained inflammation collapsed the nostril and 
led to columella retraction. After 18 adipose-derived stromal 
cell treatments during a period of 30 days, the nasal envelope 
became soft and mobile. The autologous rib cartilage grafts 
from the seventh and ninth ribs were used for dorsal augmenta-
tion and columellar strut grafting, respectively. The patient was 
dissatisfied with the incomplete correction of the columellar 
retraction. Six months later, the retracted columella was further 
corrected with auricular grafting (Fig. 8).

The control group did not show any improve-
ment in expansion of the nasal envelope or 
improvement of the nasal tip dimpling or mobil-
ity. One month after saline injections, all 21 
patients underwent revision rhinoplasty with 
rib cartilage grafts. There was one case of nasal 
infection, which was treated with local antibiotic 
irrigations and oral antibiotics. One patient had 
warping of the dorsal bridge, which required revi-
sion surgery. Eight patients were dissatisfied with 
inadequate tip projection and overall aesthetic 
outcome (Fig. 9). None of these eight patients 
wished to undergo further corrective surgery.

DISCUSSION
There are two factors that need to be 

addressed in the correction of the severely con-
tracted nose. One is expansion of the constricted 
nasal envelope, and the other is reestablishment 
of the desired stable internal framework. Expan-
sion of the soft tissue in the contracted nose needs 

Table 2. Methods of Dorsal Augmentation

Dorsal Augmentation No. of Cases (%)

Carved en bloc rib cartilage 38 (67.9)
Dermal fat graft 18 (32.1)

Table 3. Postoperative Results

Postoperative Results No. of Cases (%)

No complications 51 (86)
Infection 2 (3.3)
Deviation 1 (1.6)
Warping 2 (3.3)
Cosmetic dissatisfaction 3 (5)
Total complications 8 (13.5)

Table 1. Improvement of Nasal Envelope Contracture 
and Resolution of Nasal Tip Dimpling and 
Contracture

Tip Dimpling and Contracture Resolution 
Observed

No. of  
Cases (%)

No improvement 0 (0)
Resolution of tip before surgery 50 (84.7)
Resolution of tip after surgery and addi-

tional isolated ADSC injection 9 (15.3)
ADSC, adipose-derived stromal cell.
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to be sufficient to allow for tension-free redraping 
during revision augmentation.

There are two ways to expand the nasal skin 
envelope. One is intraoperative expansion by means 
of wide dissection; the other is by softening the nasal 
envelope before surgery. First, in the mild or mod-
erately contracted nose, intraoperative expansion 
by means of wide dissection of the nasal envelope 
from the surrounding cartilages, bone, and retain-
ing ligaments is often sufficient to allow for tension-
free redraping. However, in the severely contracted 

nose, the tight constricted nasal envelope does not 
expand adequately even with wide dissection. The 
limiting factor is the intrinsic thickening of the 
entire nasal envelope, including the skin. Even if 
the nasal envelope is maximally expanded intraop-
eratively, the tight nasal skin exerts pressure on the 
reconstructed internal framework, especially at the 
tip. Second, the vascular supply to the nasal enve-
lope is tenuous from multiple surgical traumas and 
inflammation. Aggressive wide undermining may 
compromise the blood supply to the nose.

Fig. 6. Case 1. (Above, left) Preoperative image (anterior view). (Above, center) Preoperative image (lateral view). (Above, right) After 
adipose-derived stromal cell therapies, the skin discoloration and multiple skin dimpling showed improvement. (Below, left) Satisfac-
tory results 10 months after rhinoplasty (anterior view). (Below, right) Satisfactory results 10 months after rhinoplasty (lateral view).
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Our control group, which had saline injec-
tion to simulate the mass effect of tissue expan-
sion before surgery, had insufficient skin envelope 
expansion. This is because patients with a severely 
contracted nose have hard scar tissue not only in 
the subcutaneous layer but also in the dermis. The 
mass effect of tissue expansion cannot restore the 
fibrotic dermis into healthy pliable dermis. We 

have also tried nonprocessed fat grafts in the past 
without any significant benefit.

We believe that the effectiveness of adipose-
derived stromal cells is attributable to a high level 
of mesenchymal stem cells, which have regenera-
tive properties.15–17 These properties have been 
noted in various clinical settings, including treat-
ment of acute complications of nasal skin necrosis 

Fig. 7. Case 2. (Above, left) Preoperative image (anterior view). (Above, right) Preop-
erative image (lateral view). (Below, left) Postoperative results 3 months after rhino-
plasty (anterior view). (Below, right) Postoperative results 3 months after rhinoplasty 
(lateral view). Severely retracted columellar area was improved after rhinoplasty and 
adipose-derived stromal cell injections.
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after filler injection.18 Adipose-derived stromal 
cells increased angiogenesis, which was visualized 
and assessed by CD31 and NG2 immunofluores-
cence stains and thermal infrared imaging.19–21 
Therefore, adipose-derived stromal cells can be 
a therapeutic modality for ischemic conditions.22 
In addition, adipose-derived stromal cell injection 
increased collagen synthesis and the number of 

fibroblasts in a mouse model.21 In chronic non-
healing wounds, such as Crohn fistulae, adipose-
derived stromal cell treatment led to wound 
closure.23

We isolated adipose-derived stromal cells from 
harvested fat grafts through an enzymatic diges-
tion and filtration process. By concentrating iso-
lated adipose-derived stromal cells, we increased 

Fig. 8. Case 3. (Above, left) Preoperative image (anterior view). (Above, center) Preoperative image (lateral view). (Above, right) 
Improvement in the nasal alar and lobule after 6 months. Inadequate correction of the columella can be seen. (Below, left) Improve-
ment in columella retraction with auricular composite grafting after 1 year (anterior view). (Below, right) Improvement in columella 
retraction with auricular composite grafting after 1 year (lateral view).
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the number of adipose-derived stromal cells per 
amount injected. It is possible that growth fac-
tors were depleted during the process of adipose-
derived stromal cell isolation. Although we did 
not directly compare fat grafting itself to adipose-
derived stromal cell therapy, we found that adipose-
derived stromal cell isolation effectively softened 
the hardened and contracted nasal envelope. Our 
method does not require cell culturing and is rela-
tively simple to perform for use in a clinical setting.

By converting the hardened and contracted 
nasal envelope to a soft, mobile nasal envelope, 
we did not need to excise capsule or perform 
an extensively wide dissection. Excision of the 
capsule can lead to nasal envelope irregularity 
or excessive thinning of the nasal skin. Because 
these patients underwent multiple operations, 
the blood supply to the nasal skin was already 
tenuous. Avoiding extensive dissection and exci-
sion of the capsule minimizes circulation injury. 

Fig. 9. Control case. (Above, left) Preoperative image (anterior view). (Above, right) 
Preoperative image (lateral view). (Below, left) Three-month postoperative image 
(anterior view). (Below, right) Three-month postoperative image (lateral view).
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Although all our patients presented to our clinic 
after the implant was removed, certainly adipose-
derived stromal cells can be injected at the time of 
implant removal in the absence of infection.

In reestablishing the internal framework, tip 
projection, dorsal augmentation, and alar compos-
ite grafting were needed. For the tip projection, 
ninth rib cartilages were used in all our series as a 
columellar strut. Patients in our study already had 
septal and ear cartilage grafts. The rigid columel-
lar strut served as a stable platform for the lower 
lateral cartilage to attach and remain at its desired 
position during the healing process. In addition, 
the extended tip position also tents the expanded 
dorsal skin and therefore helps maintain ade-
quate space for the dorsal grafts. The dorsal graft 
is a carved rib cartilage graft or dermal fat graft 
depending on the dorsal height desired. A rib car-
tilage graft was used for moderate to significant 
dorsal projection, whereas a dermal fat graft was 
used for minimal augmentation. Although der-
mal fat grafts do not have firm or solid properties, 
the desired shape did not deform because of the 
minimal contractile force from the preexpanded 
soft nasal envelope. Other studies have used irra-
diated rib cartilages for internal framework,4,5 but 
we found that irradiated cartilage exhibits unpre-
dictable resorptive properties. The use of various 
autologous grafts should be determined based on 
the surgeon’s preference or experience.

Nonsevere contracted ala can be solved with 
alar grafts.24 However, in severely retracted ala, 
skin expansion with isolated fat injection was inad-
equate. Therefore, composite skin cartilage grafts 
from scapha were needed in our series.

Patients with the most severely pinched and 
depressed tips required additional postoperative 
adipose-derived stromal cell injections for the 
nasal tip skin to soften. Certainly, we could have 
delayed revision surgery until the nasal tip healed 
sufficiently. However, patients with these deformi-
ties experience significant psychological difficulty 
and wish to undergo surgery as soon as possible. 
These patients often avoid social gatherings, and 
their nasal deformities negatively affect them in 
their work settings as well. We believe that as long 
as the nasal skin was expanded sufficiently to allow 
the internal framework to be established without 
being buckled by the tight nasal envelope, surgery 
could proceed. Postoperative adipose-derived 
stromal cell injection facilitated tip depression 
healing and was a viable postoperative treatment.

The degree of capsule softening versus dermal 
softening was not quantified, nor did we quantify 
the movement after each injection. The injection 

of adipose-derived stromal cells was in the plane 
between the capsule and the dermis. We did not 
see any fat grafts that we would normally see after 
fat grafting. We speculate that softening of both the 
capsule and the dermis contributed to softening of 
the overall softness of the nasal envelope. With each 
injection, there were improvements, but determin-
ing the amount of incremental improvement on 
the capsule and dermis would need further investi-
gation on a standardized scar tissue model.

In our series, there were two cases of nasal 
infection. These two patients had significant post-
operative swelling and seroma. The accumulated 
fluid was not drained and eventually led to infec-
tions that had to be treated with antibiotics for 
1 month. Avoiding extensive wide dissection and 
meticulously applying external tape and compres-
sive dressings to avoid dead space is important in 
avoiding seroma accumulation and potential post-
operative infection.

CONCLUSIONS
Preoperative injection of isolated adipose-

derived stromal cells into the contracted nasal 
scar tissue resulted in softening of the nasal enve-
lope. Intraoperative release of remaining scar tis-
sue and reconstruction of the internal framework 
with autologous grafts resulted in stable postop-
erative results. There were no recurrences of con-
tracture and there were no ischemic injuries to 
the overlying skin.

Young Hwan Oh, Ph.D.
Oh and Young Plastic Surgery Clinic

574-3, Shinsa-Dong, Kangnam-gu
Seoul, Republic of Korea

PATIENT CONSENT
Patients provided written consent for the use of their 

images.
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