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Abstract
Background: Autologous fat has become more frequently used for nasal volume augmentation and nasal correction. 

Nasal lipofilling refers to the use of injectable autologous fat grafts for nonsurgical aesthetic corrections.

Objectives: This systematic review aims to assess the satisfaction, complication, and retention rates of fat injection in 

nasal shape corrections.

Methods: The authors searched PubMed/Medline and Google Scholar up to and including October 2020 with no time 

and language restrictions for pertinent materials. Two authors conducted a duplicate searching process independently to 

determine proper materials based on the inclusion and exclusion criteria. One author retrieved the following data from the 

finally included studies based on a predefined checklist worksheet.

Results: The included studies report data from a total of 564 patients undergoing nasal fat injection in 12 studies. The 

mean score in our included materials was 6.08 with a range of 4 to 7 scores. In most of our included materials, no compli-

cation was reported for the peri/postsurgical period. Although some papers reported manageable complications such as 

an insufficient volume or decreased volume by resorption, tip excess and supratip fillness, and mild displacement, more 

than half of our included materials reported on patient satisfaction with aesthetic results of fat injection. The satisfaction 

rates were mostly high and ranged from 63% to 100%. 

Conclusions: Autologous fat injection is an effective and minimally invasive treatment for nasal aesthetic and contour cor-

rection with a high satisfaction rate and low complication rate. Clinical expertise is essential to have a safe injection and to 

minimize the potential complications. 

Level of Evidence: 4  

TherapeuticEditorial Decision date: February 19, 2021; online publish-ahead-of-print March 2, 2021.

Surgical rhinoplasty remains the first indication and the 

gold standard for patients seeking higher aesthetic 

nasal shape. Although there is an increasing demand for 
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aesthetic improvement of nasal shape without undergoing 

surgical procedures, nonsurgical rhinoplasty procedures 

involve dorsal augmentation, nasal sidewall deformity cor-

rections, alteration in tip projection/rotation, nose elonga-

tion, and deep radix correction.1 Different injectable fillers 

such as autologous (autologous fat and cartilage),2 hetero-

geneous (bovine collagen), and alloplastic (silicone, methyl-

methacrylate spheres, polytetrafluoroethylene, hyaluronic 

acid, and calcium hydroxyapatite)1 fillers have been used 

to refine the shape of the nose by external molding mostly 

with local or no anesthesia and with minimal recovery time.

Synthetic injectable materials such as hyaluronic 

acid and calcium hydroxyapatite are more commonly 

used as they preclude the need for a donor site and fur-

ther morbidities. They also have routine office perfor-

mance, and no general anesthesia or sedation is needed. 

Although, there have been cases of necrosis after injection 

of alloplastic fillers injection.

The autologous fillers like fat grating should be preferred 

to alloplastic and heterogeneous injections. Fat injection is a 

relatively low-morbidity and low-risk nonsurgical procedure 

that has been used for over 20 years in facial soft tissue cor-

rections.3 Augmentation using the autologous fat injection is 

readily available, biocompatible, involves minor invasion and 

is associated with low harvesting-site morbidity, and brings a 

natural appearance. However, fat grafts are known as unpre-

dictable procedures.4 The complications are rare but a handful 

of cases have experienced serious complications such as per-

manent blindness after fat emboli.5,6 Fat injection camouflages 

slight to moderate aesthetic imperfections (not very marked 

nose deformities or respiratory malfunctions).3 Despite the 

growing popularity of fat injection in the aesthetic improve-

ment of nasal shape, there is no general agreement on the 

advantages and disadvantages of fat injection. This systematic 

review aims to assess the satisfaction, complication, and reten-

tion rates of fat injection in nasal shape corrections.

METHODS

PRISMA Registration

We followed the PRISMA guidelines for conducting sys-

tematic review in this work and specified and registered 

our search protocol at PROSPERO (International pro-

spective register of systematic reviews) with registration 

no. CRD42020219380. 

PICO Question

Patient:  Patients with nasal deformities undergoing aug-

mentation rhinoplasty using fat transplantation.

Intervention:  Augmentation rhinoplasty using fat 

transplantation.

Comparison: None.

Outcome:  Injection location, aesthetic results, and satisfac-

tion and complication rates of fat injection.

Search Strategy

We searched PubMed/Medline (United States National 

Library of Medicine [NLM], Bethesda, MD) and Google 

Scholar (Google, Mountain View, CA) up to and including 

October 2020 with no time and language restrictions 

for pertinent materials. The reference list of included 

studies was also hand searched for potential studies. 

The following search strategies were advocated for each 

database:

 1. PubMed/Medline: (((((rhinoplasty[Title/Abstract]) OR  

(revisional rhinoplasty[Title/Abstract])) OR (aug 

mentation[Title/Abstract])) OR (augmentation rhino 

plasty[Title/Abstract])) OR (sequelae of rhinoplasty 

[Title/Abstract])) AND (((((autologous fat[Title/Abstract]) 

OR (Autologous fat grafting[Title/Abstract])) OR 

(Lipofilling[Title/Abstract])) OR (Microcannula[Title/

Abstract])) OR (Fat injection[Title/Abstract])).

 2. Google Scholar. 

Concept 1:  allintitle: “rhinoplasty” OR “revisional rhino-

plasty” OR “dorsal augmentation” OR “sequelae 

of rhinoplasty” “autologous fat.”

Concept 2:  allintitle: “rhinoplasty” OR “revisional rhino-

plasty” OR “dorsal augmentation” OR 

“sequelae of rhinoplasty” “Fat.”

Inclusion and Exclusion Criteria

The inclusion criteria were:

 1. Controlled and non-controlled trials, prospective and 

retrospective cohort studies, and case series on 

the aesthetic results and/or satisfaction, and/or 

complication rates of fat injection in nasal shape 

corrections.

 2. Papers written in English only.

 3. Human studies.

The exclusion criteria were (the reasons for excluding art-

icles were also recorded in Table 1):

 1. Studies reporting only Ratios (Risk Ratio, Odds Ratio, 

Hazard Ratio) instead of the absolute outcomes were 

not of our interest. 

 2. Reports of nasal augmentation rhinoplasty with using 

grafts and materials other than fat.

 3. Case reports, technical notes, and case series with 

less than 10 cases were excluded.

 4. Studies with less than 5 participants.
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Study Selection

Two authors conducted a duplicate searching process inde-

pendently to determine proper materials based on the inclu-

sion and exclusion criteria. Instances of divergence of opinion 

were resolved by consulting a third author. The full-text version 

of papers was obtained for all titles that appeared to meet the 

inclusion criteria or in case of any hesitancy. After that, each 

paper was studied at least twice by one author (S.R.).

Data Extraction

One author retrieved the following data from the finally in-

cluded studies based on a predefined checklist worksheet 

and 2 authors supervised the accuracy. In case of missing data 

or any hesitancy, we contacted the corresponding author of 

the study through email, as the poorly reported outcomes of 

included materials could thread the validity of our work. The 

following data were extracted: first author, year of publication, 

country of origin, study type, mean age, sex, number of cases, 

mean follow-up (range), fat harvesting site, outcome meas-

urement tools, rates of complications, donor-site morbidities, 

revisional surgical procedures, and satisfaction rate (percent). 

The injection location, aesthetic results, and satisfaction and 

complication rates of fat injection. 

Risk of Bias Assessment

The methodological quality and synthesis of case series 

and case reports by Murad et  al were used for bias 

assessment.20 There were 8 questions in the following do-

mains: selection, ascertainment, causality, and reporting.

RESULTS

Study Selection

Figure 1 illustrates the PRISMA flow diagram for the 

study selection at different levels. In total, 675 papers 

were found throughout the initial search. After dupli-

cation removal, 649 papers remained, which titles and 

abstracts were assessed. Of those, 27 were submitted 

to full-text analysis. At this level, 15 papers were ex-

cluded with a reason (Table 1), and 12 papers were fi-

nally included.

Study Characteristics

The characteristics of the studies included in this review 

are presented in Table 2. The included studies report 

data from a total of 564 patients undergoing nasal fat 

injection in 12 studies; 302 cases were female and 44 

cases were male. The gender was not specified in 218 

cases. The mean age of patients was 30.02 with a range 

of 14 to 76.

 In 493 cases, the fat injection was the primary pro-

cedure, and, in 57 patients, it was a secondary/tertiary 

procedure. One paper (14 patients) did not report the 

primary or secondary status of the procedure.26 The fat 

harvesting sites were abdomen in 6 studies,3,24,25,29,31,32 

Knees,22,27 inner thigh,23 and not reported.21,26 Studies 

were conducted in the following countries: China,23 

United States,3,21,24,27-29,31,32 France,22 Spain,25 Turkey,26 

and Taiwan.30

Duration of Follow-Ups

The mean follows up were reported by 7 pa-

pers3,21,25,27,29,30,33 and the total mean follow-up was 

1.67  years. The follow-up range started from 2 weeks to 

5.2 years.

Results of Risk of Bias Assessment

The mean score in our included materials was 6.08 with a 

range of 4 to 7 scores (Table 3).

The Injection Location

Different deficient sites were treated with the autolo-

gous fat transplant. Some papers reported the specific 

fat injection location in nose or paranasal areas as fol-

lows: nasal dorsum,22,25,27,28,30,32 tip,24-26,28 radix,25,32 

and glabella.25

Table 1. Excluded Studies With Reasons

Study (first author/year) Reason for exclusion

Jie (2019)7 Not English

Nguyen (2014)8 Not English

Yan (2010)9 Not English

Chen (2013)10 Not English

Na (2011)11 Not English

Sinrachtanant (2012)12 Case report

Kim (2013)13 Technical note

Piotet (2015)14 Fat injection not for aesthetic nasal  

correction

Erdogan (2002)15 No fat injection

Nakakita (1999)16 Not dicted cartilage (alloderm & implant)

Bektas (2020)17 Using materials other than fat

Sterodimas (2013)18 Case report

Ciloglu (2015)19 Case report
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Aesthetic Results and Patients’ 
Satisfaction

The reported satisfaction was as follows: 8 papers reported 

the patients’ satisfaction rates: Cárdenas and Carvajal as-

sessed 78 patients and reported 68 excellent, 9 good, and 

1 unsatisfactory results.27 In the study by Baptista et al, only 

2 cases out of the 20 were not satisfied with the result 

and required a second session.22 Lin et al reported 100% 

satisfaction for all 13 cases included and no further injec-

tion was required.30 After 6 months of follow-up, 4 cases 

were assessed and the fat graft retention rate was 40%. 

The overall patient satisfaction was reported as 80%,25 

87.6%,26 and 63.1%3 in 3 included studies. Also in 2 studies, 

most of the cases reported a high degree of satisfaction 

for the aesthetic results of autologous fat grafting but the 

exact percent was not reported.23,29 The remaining 4 pa-

pers did not mention patient satisfaction directly.21,24,28,32

Complication Rates of Fat Injection

The complications reported were as follows: most of the 

papers experienced no complication while/during the 

postoperative period.3,21,22,24,26,27,29,30,32 Although, some 

reported mild complications that did not require additional 

treatment or surgical interventions. Monreal reported one 

combined (fat injection plus surgical rhinoplasty) case of 

mild displacement, which was further treated without se-

vere consequences.25 In the study by Yuksel et al, of 59 

cases 3 had tip excess and 4 had supratip fillness (all of 

them due to vertical shift).28 Likewise, the height was insuf-

ficient in 3 cases. The fat grafting was repeated 1 to 3 times 

in their study differentially. One paper did not directly men-

tion the assessment of complications.23

DISCUSSION

Autologous fat has become more frequently used for 

nasal volume augmentation and nasal correction.34 Nasal 

lipofilling refers to the use of injectable autologous fat 

grafts for nonsurgical aesthetic corrections. Although 

surgical rhinoplasty is still the treatment of choice, nasal 

lipofilling is replacing some of the traditional rhinoplasty 

procedures and gaining attention as it has a relatively 

good safety profile, is more cost-effective, does not cause 

Figure 1. The PRISMA flowchart of included studies. 
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Table 2. The Characteristics of Included Sudies

First author 

(y), country 

of origin, 

language

Study 

type

Measurement Mean follow-up 

(range)

Number of cases  

(primary/  

secondary)

Complication/sat-

isfaction

Mean age /

sex

Fat 

harvesting 

site

Overall efficacy Relative 

safety

Kornstein21 

(2015), 

USA, 

English

Retro-

spective 

review

Reviewed pre-

operative and 

postoperative 

images

FG group; mean 

follow-up, 3.3 y 

FG + R group; 

mean follow-up, 

5.2 y.

26 patients (sec-

ondary rhinoplasty) 

underwent fat 

grafting alone, and 

19 had fat grafting 

plus rhinoplasty

No complications 

occurred in either 

group

The FG group 

comprised 24 

women and 

2 men, with a 

mean age of 

44.15  

y (range: 

23-60 y)  

The FG + R 

group con-

sisted of 17 

women and 

2 men, with a 

mean age of 

39.10 y (range: 

27-63 y)

NR Autologous fat 

grafting to the 

forehead/glabella/

radix complex 

and pyriform ap-

erture is a reliable 

method to favor-

ably influence the 

nasofrontal and 

nasolabial angles, 

respectively. Such 

treatment opti-

mizes the inter-

play between the 

nose and the ad-

jacent facial fea-

tures, enhancing 

the overall aes-

thetics.

Fat grafting 

provides 

a safe and 

long-lasting 

means of 

controlling 

the position 

of the radix

Baptista22 

(2013), 

France

Retro-

spective 

review

Reviewed pre-

operative and 

postoperative 

images.

Followed up for 

18–24 mo

20 patients (15 

cases of primary 

and 5 cases of 

secondary in rhino-

plasty)

In our practice, we 

have never had 

complications with 

the use of adipose 

tissue and the 

literature confirms 

the reliability of 

this procedure.  

18 had satisfactory 

aesthetic results 

after 1 procedure 

and 2 required a 

second session.

The mean age 

of the patients 

was 53 y. 

(women)

Fat was 

harvested 

at the fol-

lowing 

donor sites: 

the internal 

side of 

the knees 

and the 

subumbilical 

region

In patients who 

undergo mul-

tiple procedures, 

lipofilling can be 

a simple and re-

liable alternative 

to correct imper-

fections following 

rhinoplasty.  

In our experi-

ence, the smaller 

cannulae used for 

the microinjection 

of adipose fat 

present numerous 

advantages. The 

procedure can 

be performed 

under local anes-

thesia. It is more 

precise and less 

traumatic, which 

means that there 

is very little or no 

ecchymosis and 

edema, thereby 

enabling patients 

to immediately 

return to their 

normal lives.

NR

Xu23 

(2019), 

China, 

English

Retro-

spective 

review

The preopera-

tive and post-

operative states 

were evaluated 

and photograph 

documentations.

12 to 24 mo 9 patients (all cases 

secondary opera-

tions.)

Most common 

complications are 

infection and cap-

sular contracture.  

A high degree of 

satisfaction was 

obtained with a 

mean dose of 1.0 

mL (range 0.5-1.5 

mL), effectively 

avoiding compli-

cated operation.

Mean age not 

reported (8 

females and 1 

male)

The inner 

thigh as 

the donor 

site

All 9 patients 

achieved nasal 

aesthetic and 

functional im-

provement, and 

reduction for pain, 

stiff, irregular, 

relief, and plia-

bility (P < 0.05) in 

POSAS scores 

was statistically 

significant. The ef-

ficiency is limited 

on the short nose 

deformity, and 

repeated injection 

is needed for im-

provement

The real 

mech-

anism of fat 

grafting in 

scar is still 

unclear.
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First author 

(y), country 

of origin, 

language

Study 

type

Measurement Mean follow-up 

(range)

Number of cases  

(primary/  

secondary)

Complication/sat-

isfaction

Mean age /

sex

Fat 

harvesting 

site

Overall efficacy Relative 

safety

Gabrick24 

(2019), 

USA, 

English

Retrospec-

tive

Three-dimen-

sional (3D) 

images were 

analyzed 

employing 

mirror.  

Data collected 

included 

demographic 

information, 

surgical indi-

cations, oper-

ative details, 

and 3D clinical 

photographs.

Mean follow-up 

was similar 

between co-

horts with 1.3 y 

(range: 0.1-5.8 

y) in the nonfat 

grafted cohort 

and 1.8 y (range: 

0.2–5.1 y) in 

the fat grafted 

cohort.

62 patients (primary 

open rhinoplasty)

Complications 

rates were negli-

gible for the study. 

There was zero 

incidence of in-

fection, bleeding, 

or postoperative 

obstruction. One 

patient in the fat 

grafted cohort un-

derwent revision 

for alae contouring 

and one patient in 

the nonfat grafted 

cohort underwent 

revision due to 

post-rhinoplasty 

nasal trauma. 

There was zero in-

cidence of vascular 

damage or cellulitis 

in the donor or 

recipient sites for 

the autologous fat 

grafting portion of 

the case.

The mean age 

of patients in 

the study was 

35.6 y (range: 

16–76 y); 38 

(61%) were 

female and 

24 (39%) were 

male.

Fat was 

harvested 

from the 

abdomen 

and/or 

thigh

Autologous fat 

grafting is a useful 

adjunct to rhi-

noplasty and is 

associated with a 

significantly lower 

amount of ec-

chymoses in the 

acute postopera-

tive period.

Autologous 

fat is a safe 

and effec-

tive soft 

tissue filler. 

Recent evi-

dence also 

suggests 

improved 

wound 

healing and 

immune 

modulation 

with fat 

grafting.

Monreal25 

(2011), 

Spain, 

English

Case  

series

By comparison 

with preop-

erative and 

postoperative 

control photo-

graphs

A maximum fol-

low-up period 

of 14 mo (mean, 

7 mo).  

Follow-up visits 

were scheduled 

at 7 d, 15 d, 3 

mo, 6 mo, and 

12 mo

33 patients  

(the experience 

covers primary 

treatments of noses 

not treated by sur-

gery, treatment of 

post-rhinoplasty 

deformities, and 

combination fat 

grafting and rhino-

plasties.)

The initial analysis 

of postoperative 

results showed a 

good to high level 

of patient satisfac-

tion, particularly in 

primary cases, with 

virtually no compli-

cations or severe 

side effects.  

The current se-

ries of patients 

experienced no 

complications or 

untoward results 

that required addi-

tional treatment or 

surgical interven-

tions. Only in one 

combined case did 

minimal displace-

ment of the grafted 

fat in the radix 

occur, probably 

caused during the 

nasal splinting.

NR Fat har-

vested 

from the 

lower 

abdomen 

or inner 

thighs.

Autologous fat 

grafting is an 

effective and re-

liable technique 

for aesthetic and 

reconstructive 

nose reshaping 

for patients who 

refuse surgical 

treatments. Al-

though optimal 

results can be 

achieved with this 

technique, they 

are not compa-

rable with those 

obtained by sur-

gical rhinoplasties

Fat grafts 

have dem-

onstrated 

the ability 

to release 

tightly ad-

herent skin 

in a way 

that pro-

vides better 

conditions 

and makes 

secondary 

surgical 

rhinoplasty 

safer.

Kao3 

(2016), 

USA, 

English

Case  

series

Most of the 

patients were 

monitored 

beyond this 

duration. 

Photographs 

were taken at 

each visit for 

comparisons 

over time.

Patients re-

ceived fol-

low-up for an 

average of 

19 mo (range: 

6–42 mo).  

All patients re-

ceived routine 

follow-up at an 

outpatient clinic 

at 1, 3, and 6 mo 

postoperatively.

198 patients (all 

primary)

There were no 

major  

complications.

Mean age not 

reported (180 

women and 18 

men)

The lower 

abdomen

With years of ex-

tensive research 

and refinement 

of surgical tech-

niques, structural 

fat grafting has 

become a reliable 

treatment strategy 

with acceptable 

clinical outcomes.  

The results of this 

study support MAFT 

as an appropriate 

fat transfer strategy 

for Asian patients 

undergoing primary  

augmentation  

rhinoplasty.

Fat survival 

and retention 

rates are un-

predictable, 

and compli-

cations such 

as abscesses, 

cysts, nod-

ulation, and 

neurovascular 

injury may 

occur.

Table 2. Continued
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First author 

(y), country 

of origin, 

language

Study 

type

Measurement Mean follow-up 

(range)

Number of cases  

(primary/  

secondary)

Complication/sat-

isfaction

Mean age /

sex

Fat 

harvesting 

site

Overall efficacy Relative 

safety

Ozer26 

(2019), 

Turkey, 

English

Retro-

spective 

review

NR Patients were 

followed up for 

a minimum of 

9 mo.

14 patients No major com-

plications (eg, 

infection, skin ne-

crosis, nodulation, 

fibrosis, calcifica-

tion, asymmetry, 

or vascular insults) 

were recorded.  

Surveys con-

ducted were mod-

ules of satisfaction 

with facial appear-

ance, satisfaction 

with cheeks, 

satisfaction with 

skin, psycho-

logical function, 

social function, 

aging appearance 

appraisal, and sat-

isfaction with the 

outcome.

The mean 

age of the 

14 patients 

included in 

this study was 

44.9-11.9 y 

(range: 33–65 

y) and all were 

women

NR A combination of 

PRP and micro-fat 

grafting with soft 

harvesting and 

processing can be 

viewed as a useful 

surgical technique 

to restore volume 

and enhance skin 

quality in facial soft 

tissue augmen-

tation.  

Minimal damage 

during harvesting 

the fat graft, 

appropriate pro-

cessing, and the 

addition of PRP in 

combination with 

the fat graft may 

increase patient 

and surgeon satis-

faction related to 

outcomes.

N.R

Cárdenas27 

(2006), 

USA, 

English

Case  

series

By comparison 

with preop-

erative and 

postoperative 

control photo-

graphs

From 1 to 36 

mo (average, 

15 mo).

78 rhinoplasties 

were performed, 

with injection of 

autologous fat. Of 

the 78 patients, 

61 were primary 

rhinoplasties and 

17 were secondary 

rhinoplasties

There were no 

complications with 

this procedure 

such as infection, 

hematoma, or 

bleeding from the 

donor site nor was 

there any infec-

tion in the nasal 

dorsum. We did 

not observe any 

minor irregular-

ities, and the as-

pect and quality of 

the skin improved 

in all of the pa-

tients.  

A total of 77 

patients were 

satisfied with the 

procedure. One 

patient was dis-

satisfied but for 

reasons unrelated 

to the lipoinjection 

procedure.

71 were 

women and 

7 were men 

between the 

ages of 14 and 

56 y.

The sub-

cutaneous 

tissue of 

the inner 

knee (the 

fat was 

placed in 

the radix, 

dorsum 

sides, and 

supratip 

region, 

with the 

amount 

deter-

mined 

according 

to the 

case)

Fat injection into 

the nose as a 

refinement of rhino-

plasty is a fast, easy, 

inexpensive proce-

dure for obtaining 

regular and smooth 

contours on the 

nasal dorsum that 

lasts over time.  

Adipose tissue is 

an ideal origin of 

transplantation 

cells for aug-

mentation of soft 

tissues because it 

is abundant, easy 

to obtain in large 

quantities, and 

safe to harvest. 

Because adipose 

tissue is an ideal 

source of stem cell 

tissue, the injec-

tion of fat tissue 

can increase the 

concentration of 

mesenchymal stem 

cells in the recip-

ient tissue. Its ap-

plication at regular 

intervals during 

adulthood can 

maintain volume 

and elasticity wher-

ever it is applied.

Adipose 

tissue is an 

ideal origin 

of trans-

plantation 

cells for 

augmen-

tation of 

soft tissues 

because it 

is safe to 

harvest

Table 2. Continued
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First author 

(y), country 

of origin, 

language

Study 

type

Measurement Mean follow-up 

(range)

Number of cases  

(primary/  

secondary)

Complication/sat-

isfaction

Mean age /

sex

Fat 

harvesting 

site

Overall efficacy Relative 

safety

Yuksel28 

(2012), 

USA, 

English

Case  

series

Case series 8 wk 59 primary rhino-

plasty cases. In 12 

cases, “external nasal 

fat grafting” (without 

dissection) was the 

only component of 

the rhinoplasty, while 

in 47 cases it was 

part of the rhino-

plasty in addition to 

cartilage grafting and 

other steps.

Complications 

were evaluated:   

Tip Excess: 3 (due 

to vertical shift)  

Supratip fullness: 

4 (due to vertical 

shift)  

Inadequate 

height: 3 (re-

quired additional 

grafting) in 59 

cases.

NR NR Nasal augmen-

tation can be 

achieved in primary 

rhinoplasty cases. 

Volume shift due 

to the gravity may 

occur in some 

cases, and the 

use of PRP and 

extended external 

stabilizing pressure 

can be utilized to 

prevent this.  

Fat grafting can 

play a significant 

role in primary 

rhinoplasty cases 

and delivers the 

advantage of min-

imized dissection 

and improved skin 

quality due to the 

preadipocyte con-

tribution. It can be 

utilized solely in 

limited number of 

cases.

N.R

Maia29 

(2019), 

NY,  

English

Case  

series

Reviewed pre-

operative and 

postoperative 

images

The mean fol-

low-up was 3 y.

22 patients (all pri-

mary)

The majority of 

patients reported 

a high degree of 

satisfaction. No 

complications 

were observed.

Age, 15–19 y Fat was 

harvested 

from 

flanks 

(most 

common 

donor 

site) and 

inferior 

abdomen

The combination 

of rhinoplasty and 

autologous fat 

grafting offers very 

satisfactory aes-

thetic outcomes 

and improvement 

of facial balance 

with minimal added 

time, cost, and risk.

Autologous 

fat grafting 

is a simple, 

repeatable, 

and safe 

alternative 

method to 

correct vol-

umetric de-

ficiencies in 

the face.

Lin30 (2017), 

Taiwan.

Case  

series

Preoperative 

and postop-

erative 3D 

photography 

images.

3 mo 13 consecutive pa-

tients (all primary)

Serious com-

plications, such 

as retinal artery 

occlusion and 

stroke, have been 

reported in the lit-

erature as a result 

of arterial injection 

of synthetic fillers 

or autologous fat 

graft.

12 women and 

1 man.  

The mean age 

of the patient 

was 34.03 ± 

7.28 y (range: 

22-47 y)

The lower 

abdomen

Different anatom-

ical recipient sites 

may have dif-

ferent graft reten-

tion rates; a graft 

retention rate of 

44.54% (range: 

21%–74%) was 

reported (Figs. 

8–11); knowledge 

of the expected 

graft retention 

rate for each re-

cipient site is valu-

able, which allows 

the clinicians to 

better inform the 

patients and to 

determine if serial 

injections are nec-

essary. The mean 

retention rate was 

44.54% (range: 

21%–74%).

The proce-

dure will be 

more safe 

considering 

the following 

safety meas-

ures during 

fat injection 

of the nose 

is that:  

1) providing 

vasocon-

striction and 

decreasing 

the chance 

of arterial 

injection by 

the use of 

epinephrine  

2) applying 

finger pres-

sure to 

compress 

the lumen 

of angular 

artery 

during 

injection. 

The finger 

pressure is 

lifted only 

after the 

injection is 

completed.

Table 2. Continued
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significant fat harvesting site morbidities, and does not 

trigger an immune response.35,36 Various synthetic or au-

tologous grafts have been used for improving the nasal 

contour and correcting various deformations. Among 

them, alloplastic materials such as the nonbiodegradable 

fillers are long-lasting and have a much longer duration 

of efficacy than autologous grafts such as autologous fat 

grafts. Foreign body reaction and its consequences are 

one of the most common complications in alloplastic ma-

terials. In case of serious complications, complex removal 

surgery might be needed, which sometimes contributes to 

further complications, such as cerebrospinal fluid leakage, 

surgical scar, shortnose deformity, and the remaining un-

satisfactory aesthetic results.23 Fat grafting offers sev-

eral benefits over such synthetic fillers; it improves the 

skin quality at the recipient site and body contour at the 

harvesting site (mostly abdomen or thigh) without causing 

immunogenicity and foreign body reaction. Likewise, fat in-

jection is a cost-benefit treatment option.37

More than half of our included materials reported on patient 

satisfaction with aesthetic results of fat injection. The satisfac-

tion rates were mostly high and ranged from 63% to 100%.

In most of our included materials, no complication was 

reported for peri/postsurgical period.3,21,22,24,26,27,29,30,32 

Although, some papers reported manageable complica-

tions such as an insufficient volume or decreased volume 

by resorption,28 tip excess and supratip fillness,28 and 

mild displacement.25 A  common unpleasant finding in 

most of the patients receiving lipofilling is experiencing 

postsurgical numbness/paresthesia, which is expected to 

recover partially or completely over the first 3 months post-

operative period and gradually diminish to none.32

Although rare, there are several reports of serious, even 

mortal, complications after augmentation rhinoplasty with 

fat grafting. The ophthalmic artery occlusion is an ocular 

complication after autologous fat injection. The acute pres-

sure increase caused by the forceful fat injection into the 

injected site artery might force a fat embolus to travel to 

the ophthalmic artery.38

There was a report of mortal sepsis after augmenta-

tion rhinoplasty using silicone implant and fat grafting. 

Due to the anatomical features of the septal mucosa (rich 

blood supply), infection might easily spread to the brain. 

Aggressive treatment is the best strategy to prevent sepsis 

in such cases.39 Therefore, clinicians should give particular 

attention to inform patients regarding the potential ad-

verse effects of fat grafting. In order to have a safe injec-

tion and to minimize the potential complications:

 1. Safety measures should be advocated to lower the risk of 

arterial cannulization. For instance, the lumen of the an-

gular artery should be compressed using finger pressure, 

and fat delivery be done while withdrawing from the recip-

ient site. likewise, sharp needles should be avoided.40

 2. Generating excessive pressure while injecting fat 

should be avoided; therefore, the use of a ratcheting 

gun is not proper for this purpose.30

First author 

(y), country 

of origin, 

language

Study 

type

Measurement Mean follow-up 

(range)

Number of cases  

(primary/  

secondary)

Complication/sat-

isfaction

Mean age /

sex

Fat 

harvesting 

site

Overall efficacy Relative 

safety

Huang 

(2015) 

USA, 

English

A pro-

spective 

study

The McNemar-

Bowker test 

(time vs nasal 

tip sensation) 

was used 

to detect 

statistical 

significance.

The follow-up 

period was 

weeks 2, 4, 8, 

and 12.

30 Patients (all 

primary)

None of the pa-

tients was noted 

to have any com-

plications during 

the postoperative 

period.  

Postoperative 

numbness occurs 

in most of the 

patients receiving 

nasal microfat 

injections. Partial 

to complete re-

covery of nasal 

tip sensation can 

be expected to 

occur over a 3-mo 

period.  

(P < 0.05). The 

percentage of 

those experien-

cing paresthesia 

after the microfat 

injections also 

gradually dimin-

ished to none.

Young women 

(age 20.04 - 

3.63 y)

The 

abdomen

Using less inva-

sive techniques, 

however, the 

variation in the 

long-term out-

comes regarding 

transplanted 

volume loss has 

been reported. 

The loss and re-

covery of nasal 

tip sensation after 

microfat grafting 

were quantified. It 

is known that the 

nasal tip, along 

with other areas, 

is the most sus-

ceptible part of 

the body

N.R

FG, fat grafting; MAFT, microautologous fat transplantation; Mo, month; NR, not reported; Y, year.

Table 2. Continued
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Fat Graft Retention Rate and the Need for 
Fat Injection Touch-Up Process

To date, the main critic of lipofilling is the unpredictability of long-term 

retention. Two types of variables affect the long-term retention rate: 

intrinsic patient-related variables, such as age, status, and location 

of the recipient site,41 accompanying additional surgical procedures, 

and extrinsic variables, such as fat harvesting, processing, and de-

livery techniques.30,31 Only the latter group is controllable. In order 

to achieve the desired aesthetic results, repeating the injection for 

some cases seemed to be necessary.28 Lin et al reported that a fur-

ther fat injection is necessary after 1 year in 23% of the cases. Some 

preserve the excess fat using cryopreservation for further series of 

fat injection (if needed).7 Although, the overcorrection by injecting 

the excess fat under pressure is not advised especially for sites with 

minimal skin laxity such as the dorsum as it might result in irregular 

resorption and necrosis.30

Limitations and Strengths

This systematic review was not flawless. First, only a small 

number of published papers were found on the use of 

fat injection for nasal aesthetic correction. Second, the 

included materials were all case series and retrospective 

reviews with various follow-up times and no control group, 

which made the meta-analysis not viable. Case series 

mostly suffer low internal validity because of lacking 

comparator groups exposed to the same variables; al-

though, reporting similar outcomes might increase their 

total value.

Another limitation was the language of the included 

studies. We excluded languages other than English, which 

might cause some levels of detection bias and missing 

parts of literature regarding the topic.

The follow-ups had a range of 2 weeks to 5.2 years. The 

wide range makes it difficult to draw any final conclusion 

on injectable fat grafts. Due to the limited number of in-

cluded papers, considering papers with follow-up beyond 

6 months was not possible.

Nonetheless, to our knowledge, no systematic review 

has assessed the clinical outcome of fat injection for nasal 

correction. Future studies with larger sample sizes and 

long-term follow-ups on complications and retention rate 

are warranted.

CONCLUSIONS

Autologous fat injection is an effective and minimally in-

vasive treatment for nasal aesthetic and contour correc-

tion with a high satisfaction rate and low complication 

rate. Although clinical expertise is essential to have a 

safe injection and to minimize the potential complications, 

preserving the excess fat for further fat injection (if needed) 

is recommended. 
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Table 3. The Risk of Bias Assessment for Included Studies

First author (year) 1 2 3 4 5 6 7 8 Overall appraisal

Kornstein21 (2015) Y Y Y N N Y Y Y 6/8

Xu23 (2019) Y Y Y Y N Y Y Y 7/8

Gabrick24 (2019) Y Y Y Y N Y Y Y 7/8

Cárdenas27 (2007) Y Y Y Y N N Y Y 6/8

Monreal25 (2011) Y Y Y Y N Y Y Y 7/8

Kao33 (2016) N Y N N N Y Y Y 4/8

Ozer26 (2019) Y Y Y Y N Y Y Y 7/8

Yuksel28 (2012) N Y Y Y N Y N Y 5/8

Maia29 (2019) Y Y Y Y N Y Y Y 7/8

Lin30 (2017) N Y Y Y N Y N Y 5/8

Huang32 (2015) Y Y Y Y N Y N Y 6/8

Baptistal22 (2013) Y Y Y Y N N Y Y 6/8

N, no; Y, yes.
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