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ABSTRACT 

Objective: To evaluate the outcomes of nano fat graft harvested from abdomen in comparison with thigh in the treatment 

of hyperpigmentation of face. Study Design: Randomized control trial. Settings: Plastic and Reconstructive Surgery 

department, Lahore General Hospital, Lahore Pakistan. Duration: 2 years January 2021-December 2023. Methods: The 

tissue thickness was also assessed through ultrasonographical imaging in all patients. Cases enrolled were divided into two 

groups wherein Group I was those cases where Nano fat graft was generated from the medial thigh fat while Group II were 

those cases where the abdomen region fat was used for the formation of the fat graft. A 10-cc syringe (14G needle) in 

multiple layers was used for injecting fat graft under local anesthesia.  Over corrections were performed up to 20-30% for 

due to absorption chance. Postoperative ultrasonography was performed and tissue thickness was observed after 3 months 

for comparing the fat survival and thickness rate. Results: The fat thickness in the application of medial thigh fat graft 

group I was observed slightly higher than the abdomen-based fat graft generated, although the variance was insignificant. 

It was observed that the rate of complications like bruising and pain was higher in the group I while seroma was lowed in 

group I than Group II. Conclusion: The Nano fat graft generated from the fat tissues of the medial thigh has higher efficacy 

and survival rate with lack of lethal complications than the nano graft generated form the abdomen fats. 

Keywords: Hyperpigmentation, Nanograft, Rejuvenation, Facial treatment.  

 
INTRODUCTION 

acial hyperpigmentation or melasma is a stressful 
condition which has been observed in all skin colors.1 

Facial hyperpigmentation related to refractory 
malfunctioning causes brown and grey pigmentation and 
is known as chloasma.2 Melasma can be presented in both 
genders however its probability is higher in women than 
men especially in pregnant women.3 There is another 
common facial hyper pigmentation disorder termed as 
post inflammatory hyperpigmentation which is 
presented as a result of post skin trauma or skin 
inflammation. This condition has an equal incidence to 
occur within both genders.4 Several treatment plans are 

available for hyper pigmentation condition including 
topical treatments as well as photoprotection, surgical 
interventions and systematic medications.5,6  

The other method which have been reported as valuable 
and effect in treatment of facial hyperpigmentation as a 
contour therapy includes Nano fat graft, fat transfer or the 
application of silicon / hydroxyapatite implants. The fat 
graft application is based on facial fillers.7 However, there 
are various studies reporting the resorption of lipo-fillers 
with time8,9 which relies on the volume of fat cells 
transplanted.10  

F 
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Nanofat is a relatively novel technique in fat grafting. The 
fat grafts are either applied individually or in 
combination with the rejuvenating procedures having a 
benefit of less invasive with least complication rates.10 
The fat harvesting can be performed either from the thigh 
region or the abdomen.11 Literature supports that the site 
from where the fat graft has been generated is really 
important and is related with the survival rate, 
complications severity.12  

The current study was focused on comparing the thigh 
Nano fat graft with the abdomen based Nano fat graft in 
treating the facial hyper pigmentation cases. The results 
of this study have been able to identify the most suitable 
region for the graft as well as highlight the efficacy of both 
of the fat grafts in treating facial hyperpigmentation 
which results from facial trauma.    

METHODS 

It was a randomized control trial which was conducted in 
the Plastic Surgery department, Lahore General Hospital, 
Lahore within a period of 2 years from January 2021-
December 2023. Ethical approval was taken for the study 
with Reference 112 IRB Number 112-2020. A total of 65 
cases having facial contour deformity in relation to facial 
hyperpigmentation were included in this study. The age 
of inclusion was between 12-60 years. 
Hyperpigmentation was either congenital or result of a 
traumatic event. However, cases where facial 
hyperpigmentation was a result of comorbidities or any 
serious illness, bleeding disorders were excluded from 
the study. Each patient was clinically assessed before 
enrollment in the study. A well-structured questionnaire 
was sued for entering all relevant clinical data add 
formation as well as previous patients’ clinical history. 
All the enrolled cases were requested to give a written 
informed consent of participation prior their enrollment. 
The tissue thickness was also assessed through 
ultrasonographical imaging in all patients. Preoperative 
protocols including photographs with anti-posterior as 
well as oblique and 45-degree angle views were 
completed for comparison purposes. Cases enrolled were 
divided into two groups wherein Group I was those cases 
where Nano fat graft was generated from the medial 
thigh fat while Group II were those cases where the 
abdomen region fat was used for the formation of the fat 
graft. The Nano fat graft construction involved fat 
extraction from patient. Separation of fat graft layer by 
centrifugation at 3000 rpm and transformation of it into 
Nanofat which comprised of small fat particles with a 
<0.1mm diameter and high concertation if the stem cells 
as well as of growth factors. A 10-cc syringe (14G needle) 
in multiple layers was used for injecting fat graft under 
local anesthesia. In context of risk of absorption extra 
absorption were conducted for 20% to 30%. A 
standardized mechanism for fat harvesting was applied 

by using 900 ml salt of 0.9% value with 0.25ml adrenaline 
in a constitution of 1mg per ml. This was followed by 
twenty ml lidocaine in a constitution of 20mg per ml. The 
harvesting of microfat was performed through 2.4mm 
measured harvester (tonaard) with a cannula which was 
20cm, 1cm in diameter. Patient’s choice was preferred for 
the selection of donor sires and also was assessed on the 
basis of fat depositions. Isotonic-salts ion was used for 
washing the fat and the nano fat was then fixed. 
Emulsification of micro fat was conducted by back-and-
forth movement up to thirty times t within two 
interconnected 10 cc syringe. This continued until the fat 
had liquefied with a whitish development. Nylon cloth 
was placed for passing the emulsified fat. This nylon cloth 
had a opening/pore size of 0.5 mm. Various gauges (24, 
25, or 27) were used for injecting liquid in the scar-tissue 
and or the derma. Post-operative ultrasonography was 
performed and tissue thickness was observed after 3 
months for comparing the fat survival and thickness rate. 
In cases where the thickness dm was ≥6mm was 
considered as excellent, while 5 to 6mm was good and 
<5mm was considered as fair as observed at the final time 
of fat survival. All the complications post facial treatment 
were noted within groups and compared. Th treatment 
outcomes were noted at baseline, then at 1 week followed 
by 12 weeks. The data entered and analyzed by SPSS-26. 
ANOVA was used for statistically comparing the groups, 
p value <0.001 was taken as significant.  

RESULTS 

The mean age in Group I was 26.5 ± 7.5 years while in 
Group II was 28.1 ± 6.9 years. Within the various age 
groups the maximum age was reported age 58 years 
while minimum was 12 years. The majority of the cases 
were presented within the age group of 12-34 yeas within 
both groups. There was a higher frequency of females 
than males with 56.25% in Group I and 57.57% in group 
II respectively. Table 1  

Table 1: Demographic distribution within groups 

Demography 
Group I (n=32) Group II (n=33) 

Frequency Percentage Frequency Percentage 

Age 
Groups 

12-34 20 62.5 21 63.63 

35-54 8 25 7 21.21 

>55 4 12.5 5 15.15 

Gender 
Males 14 43.75 15 45.45 

Females 18 56.25 19 57.57 

 

The fat thickness in the application of medial thigh fat 
graft group I was observed slightly higher than the 
abdomen-based fat graft generated, although the 
variance was insignificant. However, the difference in fat 
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thickness significantly improved with higher fat 
thickness reported on 1 week followed by 12 weeks in 
medial thigh based Nano fat graft than the abdomen 
based Nano fat grafts. Table 2  

Table 2: comparison of fat thickness between group & 
group II  

Fat thickness 

Group I 
(n=32) 

Group II 
(n=33) P 

value 
Mean ± SD Mean ± SD 

preoperative (mm) 1.61±0.076 1.60±0.071 0.641 

1 week 6.6±0.11 5.7±0.071 <0.001 

12 weeks (final fat thickness) 6.03±0.095 4.9±0.094 <0.001 

  

The complications post treatment of facial 
hyperpigmentation was also evaluated within both 
groups and it was observed that the rate of complications 
like bruising and pain was higher in the group I while 
seroma was lowed in group I than Group II. The bleeding 
was almost equal within both groups. Fig 1 

Figure 1: Complications comparison within group I & 
group II 

 
Chi square 0.498  

 

Most of the patients were satisfied with Nano graft from 
medial thigh as reported by 88% of the cases, and 
illustrated as below. 

  
(A) A 50 year-old female Pre periorbital hyperpigmentation treatment 
in Group I. (B) One month posttreatment in Group I  
  

Figure 2: Comparison of satisfaction level between 
two groups 

  
  
  

 
A) Nano fat grafting in Group II. B) Results after 6 months.  

  

 
A 42 year old male with improvement in pigmentation. The post 
operative picture is showing results 1 year after nano grafting in 
Group I.  

  

DISCUSSION 

Currently, the conventional method for correcting scars 
involves surgical excision, a process that frequently leads 
to the elongation of the scar and the persistence of 
hypertrophy or redness. Notably, fat grafting has 
demonstrated positive effects on contracted scars initially 
treated for volume loss. The inaugural application of 
autologous fat transfer for facial volume loss dates back 
to 1893, utilizing fatten bloc to fill subcutaneous defects. 
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In 1912, fat injections were employed to correct retracted 
scars after mastectomy. However, recent refinements in 
the technique of fat harvesting and injection have 
significantly improved outcomes.13-15  

Due to its biocompatibility and lack of immunogenicity, 
adipose tissue emerges as an ideal transplant material for 
patients. Additionally, it is easily harvestable and 
associated with minimal donor site morbidity. Clinical 
observations have indicated the regenerative effects of 
adipose tissue on dermal and subcutaneous tissues. 
Although the precise mechanisms enhancing tissue 
quality remain unclear, studies suggest potential reasons, 
including the formation of new blood vessels, tissue 
remodeling, and inflammatory responses, contributing to 
scars regaining characteristics of normal skin. There is 
consensus that adipose tissue-derived stem cells (ADSCs) 
are multi- and pluripotent and are abundant in the 
stromal vascular fraction (SVF) of adipose tissue. 
Experimental studies injecting ADSCs intralesionally into 
rabbit ears have demonstrated a reduction in 
hypertrophic scarring, suggesting potential therapeutic 
benefits.16,17  

The term "nanofat," introduced in 2013, describes a novel 
method for preparing autologous fat to predominantly 
leverage its regenerative properties. Comparisons with 
lipoaspirates obtained by standard fat harvesting 
techniques have shown that while viable adipocytes are 
eliminated after the emulsification process, the number of 
ADSCs remains comparable. Despite adipocytes 
comprising only 25% of the total cell count in fat tissue, 
the prepared tissue can still be termed as a form of fat 
since SVF and ADSCs are not removed from the solution 
before injection.18,19  

The noanfat technique was originally developed for the 
regeneration as well as for remodeling of the tissue, 
however it has been applied for the tissue deformity 
filling at various surgical settings. The formation of 
nanofat is cumbersome involving the repetitive shuffling 
of the lipo-aspirate. Although this procedure does not 
lead to alteration in tissue viability, nor it leads into any 
SVF related impact. The clinical presentation of nanofat 
has shown significant improvement in the quality of the 
skin with reduction in skin discoloration in 67 patients. 
Softer and more flexible skin were also observed in cases 
of nanofat treatment. The process also does not lead to the 
formation of new scars with a regenerative ability.   

Through nanfoat technique the chance of malfunctioned 
healing are reduced as no novel surgical interventions are 
conducted and a very rare chance of and special post-
surgical treatment is present. In many cases only a single 
session has been observed to be sufficient as well as 
beneficial. Research has proven enhanced effects of 
nanofat treatment when combined with the conservative 

fat grafting technique specifically in context of high 
quality of skin as well as preventing/improving crucial 
retractile scarring, in cases of breast implant. Studies have 
recommended that nanofat prompts tissue regeneration 
as well as upgrades skin quality and dermal and deep 
wrinkles elasticity. While improvements are typically 
noticeable up to 100 days post-treatment, long-term 
studies are warranted to comprehensively document the 
longevity of these effects.20-22 

CONCLUSION 

The Nano fat graft generated from the fat tissues of the 
medial thigh has higher efficacy and survival rate with 
lack of lethal complications than the Nanograft generated 
from the abdomen fats. The complication of bleeding was 
almost similar in both groups while the fat thickness was 
significantly improved in the medial thigh group than 
abdomen group reflecting better survival rate as well. 

LIMITATIONS 

The limitation of this study is the limited number of cases 
and short study period.  

SUGGESTIONS / RECOMMENDATIONS 

Larger stage studies involving multiple centers are 
required to make the results generalized. 
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