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INTRODUCTION
The popularity of surgical rhinoplasty is indisputable: 

in the United States it was ranked as the single most com-
mon cosmetic surgery in 2019 and 2020, and it is consis-
tently ranked amongst the top five most common cosmetic 
surgical procedures worldwide.1–3 Despite its popularity, 
surgical rhinoplasty is considered a challenging facial cos-
metic procedure, one where both aesthetic and functional 

outcomes determine patient satisfaction. The multiple 
interdependent anatomical structures of the nose and the 
three-dimensional forces that must be accounted for con-
tribute to the complexity of surgical rhinoplasty.4,5 Even 
in experienced hands, the long-term outcomes can be 
unpredictable, as some complications occur postopera-
tively due to scarring and contracture.6,7

Months and years after surgical rhinoplasty, patients 
may experience suboptimal outcomes.6–10 The nasal dor-
sum may exhibit a residual hump due to under-resection; 
a low profile and/or “scooped” appearance due to overre-
section; collapse; asymmetry; the well-described “inverted 
V” deformity; open roof deformity; or a high radix in the 
case of augmentation procedures. In the supratip, com-
mon issues include the pollybeak deformity/supratip 
fullness, nasal asymmetry, and contour irregularities. At 
the nasal tip, aesthetic complications include asymmetry, 
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a pinched tip, overrotated tip or under-projection, alar 
retraction, or alar rim deformity. Postsurgical scarring 
includes columellar contracture and overall tightness of 
the soft tissue envelope.

Surgical revision rhinoplasty incidence is estimated 
at 5%–20% in the published literature.11 This proce-
dure is more complex than primary rhinoplasty due to 
many factors including postsurgical scarring and struc-
tural compromise; the possible need for grafting; and 
the psychological state of patients considering revision 
rhinoplasty, which is often characterized as being trauma-
tized, hesitant and exhibiting diminished hope.5,12,13 The 
literature suggests that patient satisfaction rates with revi-
sion rhinoplasty are lower when compared with primary 
rhinoplasty.5

Given the pitfalls of surgical revision rhinoplasty as 
well as the high cost and invasive nature of the proce-
dure, it follows that nonsurgical rhinoplasty (NSR) with 
soft tissue injectable fillers offers a viable and attrac-
tive alternative. NSR is versatile because it can address 
most of the common aesthetic issues that present after 
surgical rhinoplasty. This procedure also affords instan-
taneous results at a relatively low cost. The issue of 
unpredictable scarring in the nose after surgical revi-
sion rhinoplasty and the associated aesthetic and func-
tional complications are obviated with NSR. However, 
care must be taken to respect the postsurgical anatomic 
changes in the nose.

In a nonoperated nose, four distinct layers exist 
between the skin and the underlying osseocartilaginous 
frame: the subcutaneous fat, the nasal SMAS, the deep 
areolar/fatty layer, and the perichondrium/perios-
teum.10,13–17 Variations in the course of the dorsal nasal 
arteries are known to exist, including bilateral parame-
dian dorsal nasal arteries (34%), a subcutaneous plexus 
randomly distributed on the upper two-thirds of the 
nose (38%), and a single dorsal nasal artery. Despite 
these variations, the depth of the major vessels is fairly 
consistently in the subcutaneous plane.15,17 A history of 
surgical rhinoplasty can severely impact the behavior 
and flexibility of the soft tissue, as well as the location of 
blood vessels.10,11,13

Surgery obliterates the natural soft tissues layers of 
the nose, resulting in unpredictable anatomy. After sur-
gery, there is extensive scarring in the soft tissue envelope 
without discernable layers. The nasal tissues are tighter, 
resulting in a reduced ability for filler to accommodate in 
the deep injection plane. The nasal tip is often the most 
severely impacted. The tight scarring also means there is 
less flexibility in the soft tissues surrounding the vessels 
and an increased risk for compression with small volumes 
of filler injection. The risk of vascular compromise due to 
both external compression and intraluminal occlusion is 
increased. Overall, the postsurgical nose presents multiple 
challenges for revision via injectable fillers. The objectives 
of this article are (a) to discuss the first author’s clinical 
experience and approach to performing NSR in the post-
surgical population and (b) to present a retrospective 
review of patients who received this procedure, including 
indications for treatment and outcomes.

METHODS

Study Population
Patients 18 years or older were included if they were 

seen between March 2018 and August 2022 and received 
injectable hyaluronic acid soft tissue filler for treating aes-
thetic complications after surgical rhinoplasty. Patients 
were excluded if they had contraindications such as preg-
nancy, breastfeeding, active autoimmune disease, active 
infection at the injection site, or allergy to components of 
the injected product. Patients were also excluded if they 
exhibited absence of pliability/excessive tightness of the 
soft tissue envelope, severe asymmetry, or severe deformi-
ties of the alar complexes presenting as a primary concern. 
All patients provided verbal and written consent for the 
procedure as per the treating clinician’s standard protocol.

Materials
Cross-linked hyaluronic acid gels [Teosyal Puresense 

Ultradeep 25 mg/mL with lidocaine (Teoxane 
Laboratories, Geneva, Switzerland); Belotero Intense 
25.5 mg/mL with lidocaine (Merz Pharma, Frankfurt, 
Germany)] were used due to demonstrated high elastic-
ity (G’), cohesivity, longevity, and reversibility. Skin was 
prepared with antiseptic chlorhexidine gluconate 2% 
w/v/ isopropyl alcohol 70% v/v before injection. Topical 
numbing was not used in any case. Sterile 0.3 mL Becton-
Dickinson (Franklin Lakes, N.J.) syringes with 30G nee-
dles were used to decant product from the original filler 
syringes using a “no-touch” aseptic technique. These 
syringes allow very small aliquots of 0.01–0.02 mL of filler 
to be injected easily and precisely.

Although decanting hyaluronic acid into 0.3-mL 
Becton-Dickinson syringes with 30G needles is a technique 
developed and extensively used by the first author under 
strict aseptic conditions, it is important to note that this 
practice is not generally recommended by manufacturers 
of the hyaluronic acid material or the syringe. This article 
is descriptive of the first author’s current practice, and we 
caution readers and novice injectors against emulating 
this decanting technique.

Takeaways
Question: Is injection with hyaluronic acid filler, in 
patients with aesthetic complications after a rhinoplasty, 
a viable and attractive alternative to surgical revision 
rhinoplasty?

Findings: In a retrospective look at the first author’s 
cohort of 2088 patients, a relatively modest mean volume 
of injected hyaluronic acid filler resulted in a median 
patient satisfaction of 9 of 10 and no serious adverse 
outcomes.

Meaning: Correction of aesthetic complications after rhi-
noplasty can be achieved with careful injection of small 
amounts of hyaluronic acid filler. This is a cost-effective 
alternative to surgical revision rhinoplasty that affords 
immediate results, minimal downtime and high patient 
satisfaction.
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Although each injection point involves boluses of 
0.01–0.02 mL of filler, multiple microboluses are adminis-
tered through a single skin entry site without fully retract-
ing the needle. Instead, the needle tip moves within a 
few millimeters’ radius, staying on the deep periosteal or 
perichondrial plane. This process is repeated a few times 
at each skin insertion site to reduce pain and soft tissue 
trauma associated with excessive skin injections. Multiple 
syringes are decanted and ready for treatment.

Data Collection
Demographic and baseline patient data were collected 

from patient charts, including age, sex, ethnicity, present-
ing concerns, number of previous surgical rhinoplasties, 
time since last surgical rhinoplasty, and whether a graft 
was used. Treatment data were collected, including vol-
ume of filler used, treatment time, and patient-rated satis-
faction on a visual analogue scale (0–10). In addition, data 
on immediate complications were collected, including 
the presence of excessive bleeding (defined as an amount 
greater than expected from the procedure and requiring 
a pause in treatment), bruising, patient-rated pain score 
on a visual analogue scale (0–10), and the presence of 
vascular emergency. For a subset of patients, the Nose 
Pliability Assessment Scale (NPAS) was used to categorize 
the soft tissue envelope of the nose before treatment plan-
ning. This scale has been described in previous work pub-
lished by the authors and involves grading on a scale of 
1, denoting an inflexible soft tissue envelope with tight 
skin and immobility of the soft tissues, to 5, characterized 
by a soft tissue envelope that is loose with an ability to lift 
the skin (“skin pinch”) 10 mm or more.18 At the 2-weeks 
follow-up, data were collected on complications, patient-
reported satisfaction, and the need for top-up treatment 
and volume. Lastly, at the 12-month follow-up point, data 
were collected on complications and patient satisfaction.

Technique
The technique developed by the first author (A.H.) 

has been previously described in a published retrospective 
review of 5000 patients.19 In the postsurgical population, 
there are important caveats and considerations. However, 
amid all the complicating factors cited above, one thing 
remains constant: the perichondrium and periosteum 
remain the deepest layer and the target for injection. A 
micro-bolus technique is used with deliberately slow, low-
pressure injection of volumes of 0.01–0.02 mL per point. 
This allows for improved precision, a better aesthetic 
result, and reduced risk. Although each injection point 
involves boluses of 0.01–0.02 mL of filler, multiple injec-
tions are administered through a single skin injection site 
without fully retracting the needle. Instead, the needle 
tip moves a millimeter or two on either side of the initial 
injection, staying on the deep periosteal or perichondreal 
plane, before a new bolus of 0.01–0.02mL is delivered. 
This is repeated a few times at each skin insertion site to 
avoid the soft tissue trauma and bruising associated with 
excessive superficial soft tissue injections.

The injection locations remain mainly in the midline 
but may deviate from this to target areas with irregular 

contours and deviations. The goal is to hide irregular 
shadows, create an uninterrupted light reflex, restore 
bridge contour, symmetrize the tip, and reduce the visible 
stigmata of surgery.

Statistical Methods
Demographic, baseline, and treatment outcome data 

were summarized using descriptive statistical methods. 
For continuous data, medians (range, IQR) and means 
(SD) are used as appropriate. For categorical data, fre-
quency counts and proportions are reported.

This study was conducted in accordance with the prin-
ciples outlined in the Declaration of Helsinki. All patients 
provided verbal and written informed consent for treat-
ment as per the treating clinician’s standard protocol. 
Verbal and written informed consent via photograph-
release agreements was obtained for all patient images dis-
played in this publication. Images were taken before and 
immediately after the procedure on a Sony alpha-5000 
ILCE camera (Sony Group Corporation, Tokyo, Japan) 
and securely stored.

RESULTS
A total of 2088 patients are included in this retrospec-

tive review. The mean age of patients was 31.5 years (SD 
8.9), and the majority were of female sex (95.4%). The 
three most common indications for treatment included 
bridge collapse or asymmetry (49.0%), under-projected 
tip (44.0%), and surface irregularity/scarring (35.4%). 
The NPAS was used to grade the pliability of the soft tis-
sue envelope in 681 patients (32.6% of total cohort). The 
majority of patients (78.9%) displayed no or minimal pli-
ability of the soft tissue envelope (NPAS 1 or 2). In 31.6% 
of cases, patients had undergone more than one surgical 
rhinoplasty, and the mean time since last surgery was 29.0 
months with a range of 11–360 months. A graft was used 
in just over half of the cases in this cohort. See Table 1 for 
further details on patient demographics, presenting indi-
cations, and surgical history.

The mean volume of filler used at initial treatment 
was 0.49 mL (SD 0.19) with a range of 0.3–2.4 mL. See 
Figure 1 for a graphical representation of volumes used 
during the procedure. The mean treatment time was 11.8 
minutes (SD 0.10), the median pain score (on a scale of 
0–10) was 2, and median patient satisfaction was 9 of 10. 
A vascular emergency requiring treatment with hyaluroni-
dase occurred in 1.1% of cases. See Table 2 for details on 
immediate treatment outcomes. Representative before 
and after images are shown in Figures 2–4.

A total of 643 patients presented for follow-up 2 weeks 
after initial treatment (30.8% of the total cohort). The 
most common adverse event reported at this time point 
was erythema (36.4%). Three patients experienced skin 
necrosis (0.47%), which presented as mild skin slough-
ing which healed completely without further interven-
tion required at the 2-week review. Mean patient-reported 
satisfaction was 7.4 (SD 1.2). Twenty-four patients (3.7%) 
received a touch-up treatment, with a range of 0.1–0.2 mL 
of filler being injected at the 2-week follow-up. See Table 3 
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for further details of outcomes observed at the 2-week 
follow-up appointment. A total of 372 patients presented 
for a 6-week follow-up, and 290 (78.0%) received top-up 
treatment with a mean volume of 0.23 mL (SD 0.11, range 
0.1–0.4). This brings the total mean volume for this subset 
of patients to approximately 0.72 mL over two treatment 
sessions, underscoring the variability in treatment needs. 
There were no observed cases of skin necrosis, and mean 
patient satisfaction was 8.1 (SD 1.3) at this time point. A 
total of 790 patients followed up 1 year after initial treat-
ment (37.8%), and 474 (60%) received retreatment. In 
the other 40%, resorption was not significant enough to 
warrant retreatment. We cannot provide an overall com-
ment on the average timeline of resorption given that 
less than half of the original group presented for a 1-year 
follow-up. However, it is possible that the high level of 
maintained satisfaction contributed to the lack of need 
for further treatment. In this subgroup of patients who 
did return for review and retreatment at 1 year, no persis-
tent adverse effects were observed. Mean patient-reported 
satisfaction 1 year after the procedure was 7.9 (SD 1.2).

At each follow-up time point, patients were asked if 
they were dissatisfied with their results (“yes/no”). At the 
2-week, 6-week, 6-month, and 1-year time points, the num-
ber of patients presenting for follow-up were 643, 372, 
145, and 790, respectively. At all of these time points, zero 
patients reported dissatisfaction with their results.

DISCUSSION
A total of 2088 patients were included in this study on 

nonsurgical rhinoplasty with injectable hyaluronic acid 
fillers, making it the largest to date. The mean volume 
of filler used was 0.49 mL, and the mean treatment time 
was 11.8 minutes. The median pain score was 2 of 10, and 
median patient satisfaction was 9 of 10.

Table 1. Patient Demographics and Surgical History
Demographics  
Age (y)  
  Mean (SD) 31.5 (8.9)
  Median (range) 30 (19–93)
Sex  
  Female (n, %) 1992 (95.4%)
Ethnicity (n, %)  
  White 1344 (64.4%)
  Asian 160 (7.7%)
  Arab 510 (24.4%)
  Black 25 (1.2%)
  Mixed race 49 (2.3%)
  Other 0 (0%)
Presenting indications (n, %)  
  Under-resection/residual dorsal hump 236 (11.3%)
  Bridge overresection 712 (34.1%)
  Bridge collapse or asymmetry 1024 (49.0%)
  Under-projected tip 918 (44.0%)
  Tip asymmetry 504 (24.1%)
  Surface irregularity/scarring 740 (35.4%)
  Nostril asymmetry 301 (14.4%)
Nose Pliability Assessment Scale (n = 681)  
  Grade 1 99 (14.5%)
  Grade 2 439 (64.4%)
  Grade 3 121 (17.8%)
  Grade 4 22 (3.2%)
  Grade 5 0 (0%)
Surgical history  
No. previous surgical rhinoplasties (n,%)  
  One 1428 (68.4%)
  Two 644 (30.8%)
  Three 16 (0.8%)
  Months since last surgical rhinoplasty  
  Mean (SD) 29.0 (22.4)
  Median (range) 26 (11–360)
  Graft used (n,%) 1063 (50.9%)

Fig. 1. a bar graph depicting filler volumes used at initial treatment.
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There are few published studies on NSR for correc-
tion of complications after surgical rhinoplasty. A review 
published in 2020 included 15 cohort studies and found 
patient satisfaction to range from 80% to 100%. The 
authors found that “injectable retouching” of the nose 
can reduce the need for surgical revision.20 In a retro-
spective review, Heden studied a cohort of patients who 
underwent injectable rhinoplasty with hyaluronic acid, 
27% of whom had a history of surgical rhinoplasty. Sixty-
five percent of patients indicated they were “very satis-
fied” with treatment; 35% indicated they were “satisfied”; 
and in most patients, the effects of treatment lasted for 
more than 1 year.21

The most common presenting indications for NSR 
treatment include bridge collapse/asymmetry, under-
projection of the tip, surface irregularity/scarring, bridge 
overresection, and tip asymmetry. This is similar to 

Table 2. Immediate Treatment Outcomes
Treatment time (min)  
  Mean (SD) 11.8 (0.1)
  Median (range) 11 (5–24)
Volume of filler used (mL)  
  Mean (SD) 0.49 (0.19)
  Median (range) 0.50 (0.3–2.4)
Patient satisfaction (0–10)  
  Mean (SD) 8.9 (0.02)
  Median (range) 9 (7–10)
Pain scores (0–10)  
  Mean (SD) 8.9 (1.9)
  Median (range) 9 (range 7–10)
Adverse events (n,%)  
  Bleeding 218 (10.4%)
  Bruising 1121 (53.7%)
  Vascular emergency 24 (1.1%)

Fig. 2. illustrative before and after results for correction of aesthetic complications after surgical rhinoplasty with hyaluronic acid filler 
injections. Before and immediately after treatment in a male patient from (a) front view, (B) side profile view, and (C) bird’s eye view.
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presenting cosmetic indications for surgical revision rhi-
noplasty,10,11,22,23 indicating that this is a very comparable 
patient population. Furthermore, it suggests the suitability 
of the nonsurgical approach for most people considering 
revision rhinoplasty.

Abbas compared satisfaction rates of 54 primary rhino-
plasty patients with 54 patients who received revision rhi-
noplasty using the Rhinoplasty Outcome Evaluation score 
and found that the revision group had statistically sig-
nificantly lower satisfaction scores.5 A single-site US study 
published in 2021 similarly compared patients receiving 
primary versus revision rhinoplasty and found rates of 
dissatisfaction to be higher in the revision group: 29.6% 
of the revision rhinoplasty cohort stated they were “very” 
or “somewhat” dissatisfied with their result, whereas only 
44.4% stated they were “very satisfied.”22 In comparison, 

none of the patients in this study who presented for  
follow-up assessment reported being dissatisfied with 
their NSR result at any time point ranging from 2 weeks 
to the final follow-up time of 1 year. Although we cannot 
directly compare the satisfaction scores in this study with 
those of previously published papers on surgical revision 
rhinoplasty due to differences in evaluation methods, the 
mean satisfaction score in this study of 8.9 of 10 immedi-
ately after treatment and 7.9 of 10 1 year later suggest high 
satisfaction scores with durability over time.

In the first study looking at the incidence of skin com-
promise in patients receiving surgical rhinoplasty, 7% of 
patients were found to have vascular compromise intra-
operatively or in the early postoperative phase, and the 
majority (92.6%) of these were in patients undergoing 
a revision surgery.24 These patients were treated with a 

Fig. 3. illustrative before and after results for correction of aesthetic complications after surgical rhinoplasty with hyaluronic acid filler 
injections. Before and at 2-year follow-up without further treatment in a female patient from (a) front view, (B) side profile view, and 
(C) bird’s eye view.
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multi-step protocol including surgical release of tension, 
hyperbaric oxygen therapy, leech therapy, nitroglycerin 
ointment, and pentoxifylline. At the final follow-up time 

(average of 392 days), 13 patients (3.4%) had persis-
tent skin discoloration requiring further treatment. One 
patient in this study underwent revision surgery directly 
related to skin necrosis, and a second was considering revi-
sion at the time of study completion. Thus, skin necro-
sis can and does occur in surgical rhinoplasty, but this is 
rarely discussed in the literature and there is no standard 
nomenclature for this adverse event. In comparison, our 
study reports a much lower rate of vascular compromise 
of 1.1%, and skin necrosis of 0.47% with NSR, all of which 
completely resolved without intervention.

Revision rhinoplasty is a very complex procedure, and 
one where extranasal grafts are often required and the 
changes in the soft tissue envelope and structural compro-
mise of the nose contributes significantly to the challenge 
of the surgery. Patients who have had a revision rhinoplasty 

Fig. 4. illustrative before and after results for correction of aesthetic complications after surgical rhinoplasty with hyaluronic acid filler 
injections. Before and at 3-year follow-up without further treatment in a female patient from (a) front view, (B) side profile view, and 
(C) bird’s eye view.

Table 3. Outcomes at 2-Week Follow-up (n = 643)
Adverse events (n,%)  
  Erythema 234 (36.4%)
  Swelling 159 (24.7%)
  Infection 0 (0%)
  Skin necrosis 3 (0.47%)
  Headache 3 (0.47%)
Patient satisfaction (0–10)  
  Mean (SD) 7.4 (1.2)
Additional treatment? (n, %) 24 (3.7%)
Treatment volume, mL (range) (0.1–0.2 mL)
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are more likely to have further surgical rhinoplasties 
compared with primary rhinoplasty patients, seemingly 
leading to a cycle of invasive procedures with increasing 
complexity.25 The psychological burden on the patient is 
not to be overlooked as a complicating factor when decid-
ing to undergo surgical revision. Patients considering revi-
sion rhinoplasty typically have negative perspectives about 
surgery compared with those considering primary rhino-
plasty: they are disappointed with their previous surgery 
and hesitant and leery to undergo another surgical pro-
cedure.13,26,27 The cost also contributes to the burden of 
surgical revision rhinoplasty. In comparison, NSR obviates 
a lot of these issues: the procedure typically is a fraction 
of the cost of surgical revision, is done without anesthe-
sia, and is much less technically challenging and invasive. 
In addition, the result is immediate and more predictable 
when compared with surgical rhinoplasty, where scarring 
and contracture over time can change the initial result.

The patient cohort in this study was complex: 50.9% 
of the patients in this study had a graft, and 31.6% had 
undergone two or more surgical rhinoplasty procedures. 
The majority of patients displayed no or minimal pliability 
of the soft tissue envelope (NPAS 1 or 2). In this context, 
surgical options become more challenging and the likeli-
hood of satisfaction with further surgical revision is dimin-
ished. However, for many patients, it can be untenable to 
live with the stigmata of unsatisfactory surgical rhinoplasty 
results. NSR is well-placed to offer an attractive solution.

Although filler injections incur a cost, the financial 
burden is significantly lower than that of revision rhino-
plasty, even when considering recurrent treatments. Most 
patients do not return for retreatment for a year or longer 
after the initial treatment, and the cost of filler treatments 
is a small fraction of the cost of potential surgical inter-
ventions. Additionally, clinical experience suggests that 
results tend to last longer after the second treatment, with 
a duration lasting a few to several years.

One limitation of this study is the focus on immediate 
posttreatment outcomes, which, although providing valu-
able insights, does not fully capture the long-term clini-
cal outcomes of nonsurgical rhinoplasty with hyaluronic 
acid fillers. Although follow-up data were collected, the 
response rate at various time points was limited. Future 
studies should aim for more robust follow-up to better 
assess long-term outcomes and complications. Future 
prospective studies could also compare the rates of sur-
gical revision rhinoplasty in patients who did and did 
not receive injectable revision treatment to answer an 
important question: can NSR reduce the need for revi-
sion rhinoplasty?

CONCLUSIONS
In this large retrospective review, we demonstrated 

high patient satisfaction scores, safety, and versatility 
of NSR in a patient group with suboptimal surgical out-
comes. NSR should be considered first line before surgical 
revision because of the demonstrated effectiveness, safety, 
satisfaction, and longevity of this low-cost and expeditious 
procedure. Furthermore, NSR is well-suited for managing 

the majority of commonly observed aesthetic complica-
tions of surgical rhinoplasty.
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