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Background: Autologous fat grafting is a procedure that treats soft tissue defects by reallocating fat to 
improve a patient’s physical appearance. Imaging methods may be used to evaluate and monitor the grafted 
fat after transplantation. The goal of imaging is to examine the signal and volume of the grafted fat after 
autologous fat grafting during the adipose tissue recovery. However, researchers have yet to examine the 
feasibility of using fat-only imaging to assess the autologous fat graft. 
Methods: In this prospective and observational study, 46 injected sides in 23 female patients (age 35±7.8 years)  
were included in the image evaluation. The patients underwent autologous fat grafting surgery with filtered 
and washed fat. A total of 16, 18, and 12 sides were scanned 7 days, 3 months, and 1 year after fat grafting, 
respectively. Fat-only images were obtained using Dixon imaging, and then the image quality and contrast of 
the T1W and T2W were rated to evaluate the application of this method when imaging the autologous fat. 
The signal and volume of the autologous fat graft were recorded to assess the retention during recovery of 
the autologous fat tissue.
Results: Fat-only T1W magnetic resonance imaging (MRI) was used to identify and delineate grafted 
fat because this method had better image quality and image differentiation than did T2W MRI. The 
average signal contrast and retention rate measured 7 days postoperation (28.8%±4.7%; 94.1%±5.8%) 
was the highest and then decreased at 3 months (16.3%±2.1%; 48.7%±17.3%) and 1 year (3.3%±1.3%, 
33.1%±12.9%) after surgery. There were statistically significant differences between the signal and volume 
retention measurements at each postoperative recovery phase.
Conclusions: The T1W fat-only images produced by Dixon MRI is a feasible approach for identifying 
grafted fat and measure postoperative changes during clinical evaluation. We found a significant decrease in 
signal contrast and volume of the grafted fat from the surgery date to 3 months postoperation and from 3 
months to 1-year postoperation.
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Introduction

Aging, trauma, and diseases can cause soft tissue defects, 
which can be treated with various filling materials to improve 
a patient’s physical appearance (1). Fat grafting is a process 
that reallocates fat from the thighs or abdomen to the defect 
region, allowing good tissue compatibility with a minimized 
rate of tissue rejection and no allergic reaction (2). Surgeons 
use this procedure in facial rejuvenation, lipoatrophy 
(3-5), and breast and glutes augmentation (6-10).  
Researchers have assessed the surgical outcomes by 
measuring the autologous fat graft’s long-term volumetric 
retention in improving surgical procedures and the survival 
rate of grafted fat (1,11). Noninvasive imaging methods, 
including ultrasound, computed tomography (CT), 3D 
facial scanner, and conventional magnetic resonance 
imaging (MRI), have been applied in previous studies 
to assess fat graft retention; however, the inaccuracy or 
insensitivity in such modalities limits their applications for 
the face due to its small volume (8,11,12). For example, 
ultrasound imaging applies pressure on soft tissue that 
changes the tissue’s shape, and the thick layer of the water-
based gel used for ultrasound transmission between the 
probe and skin is not suitable in cosmetic surgery clinics (1). 
CT images do not offer sufficient contrast to distinguish 
autologous fat graft from subcutaneous fat l (13). More 
importantly, ionizing radiation from the X-ray during CT 
inhibits its broad application. Moreover, previous studies 
using a fat suppression MRI sequence also found it difficult 
to delineate grafted fat (1,4,7).

The Dixon sequence can be implemented using various 
sequence implementation and reconstruction algorithms 
(14-19). The mechanism of the Dixon sequence is based 
on the chemical shift effect, which separates the water 
and fat signal (20). Although the in-phase and water-only 
(fat-suppressed) images generated by Dixon imaging are 
commonly used for clinical diagnosis (21,22), the fat-only 
image has not been frequently used. Fat-only images are 
usually discarded except in fat quantification measurements, 
but they provide high-quality anatomical images of adipose 
tissue without requiring a contrast agent or additional 
image postprocessing.

We hypothesized that fat-only images could provide 

visualization of grafted fat following the autologous fat 
transfer and guide the second injection procedures. This 
study aimed to assess the application of Dixon imaging’s fat-
only image when characterizing autologous fat graft and to 
assess the changes of the grafted fat signal and its volume 
retention within 1 year after surgery.

We present the following article in accordance with the 
MDAR checklist (available at https://qims.amegroups.com/
article/view/10.21037/qims-21-570/rc).

Methods 

This prospective and observational study was conducted 
following the Declaration of Helsinki (as revised in 2013). 
It was approved by the ethics committees in our hospital 
and in the general hospital where the MRI scans were 
performed. Written informed consent was obtained from all 
volunteers and patients.

Patients

This research recruited 4 volunteers to optimize the MRI 
protocols at the beginning of the study. A total of 68 
patients with facial defects were registered to participate 
in the study between August 2019 and October 2020. All 
patients were randomly selected to have 1 MRI scan on 
either 7 days, 3 months, or 1 year after they underwent 
autologous fat graft surgery.

Of these, 21 patients canceled the surgery due to 
COVID-19 quarantine, 13 were excluded from the 
MRI examination due to geographical requirements 
and COVID-19 travel restrictions, and 11 patients who 
underwent hyaluronic acid or autologous fat injections 
before the study were excluded. Eventually, 23 patients were 
prospectively enrolled in this study. 

Surgery

The surgery included liposuction, fat preparation, and 
lipofilling procedures, as demonstrated in Figure 1. The 
autologous fat graft was harvested from the abdomen or 
thighs according to the patients’ preference. Tumescent 
fluid containing 400 mg of lidocaine and 1 mg of 
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adrenaline per 1,000 mL of saline was infiltrated into the 
subcutaneous layer. Liposuction was conducted with a 
3.0-mm sharp cannula connected to a low-pressure 20-cc  
syringe liposuction under local anesthesia. The cannula 
was moved back and forth to collect the autologous fat. 
Collected fat sedimented for about 15 minutes after rinsing. 
During sedimentation, the adipose cells were separated 
from the serosanguineous component and oils. Fat was then 
transferred into 1-mL syringes for injection. 

Two 0.5-mm stab incisions were made on the bilateral 
malar or nasal sides of each patient with an 18-gauge sharp 
needle. The plastic surgeon injected fat into the layer of the 

deep fat using an injecting cannula attached to the 1-mL 
syringe containing fat. For each case, the volume injected 
into each site was documented in the medical record. 

Postoperative evaluation was performed by both the 
patients and the doctors and was graded as excellent, good, 
fair, or poor.

MRI scan protocols 

A facial MRI was performed using a 3.0T unit with 
a 32-channel head coil (Ingenia Elition X, Philips 
HealthTech) to assess the facial fat signal, morphology, and 

Figure 1 Surgical procedures in a 44-year-old woman presenting for autologous fat graft injection of the face. (A) The autologous fat 
graft was harvested from the abdomen with a 3.0-mm sharp cannula connected to a low-pressure 20-cc syringe liposuction. (B) During fat 
sedimentation, the adipose cells were easily separated from the serosanguineous component. (C) Fat was then transferred into 1-mL syringes 
for injection. (D) Fat was injected into the deep fat layer when the syringe gradually retracted. This image is published with the patient’s 
consent.
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volume in patients. MRI was performed with submillimeter 
resolution to reduce the partial volume effect. These 
examinations were conducted 7 days, 3 months, or 1 year 
after surgery, and 3 sequences were applied:

A high-resolution 3D T1W Dixon with intrinsic 
transverse orientation was first applied; then, sagittal and 
coronal images were reconstructed from this 3D T1W 
image. These images in 3 orientations served as the 
fat localizer to identify the grafted fat and plan further 
scanning. The 3D T1W imaging was obtained with a 
gradient echo sequence (GRE) to achieve an acceptable 
signal-to-noise ratio (SNR) and scan time. Images acquired 
at dual echo times by a bipolar gradient readout were used 
for calculation of the water and fat image via the 2-point 
modified Dixon method (23,24). 

High-resolution transverse 2D T1W and T2W Dixon 
TSE sequences were applied after the radiologist and 
surgeon identified and localized the grafted fat based on 
the preceding 3D sagittal and coronal images. This Dixon 
sequence used a dual-acquisition scheme, with an echo 
shift of 1 ms, to generate water-only, fat-only, and in-
phase images (20) (Figure 2). Minimum bandwidth was 
used in the 2D DXION TSE sequences to enrich SNR. A 
7-peak fat spectral model was incorporated in the Dixon 
imaging algorithm to improve the performance of water-fat 
separation (20,25-27). The detailed protocol parameters are 
summarized in Table 1.

Image analysis 

A radiologist with 10 years of head and neck image 

reading experience and a plastic surgeon with 5 years of 
plastic surgery experience reviewed and analyzed all the 
MRI images together. They were blinded to the image 
sequence and time point. A 5-point Likert-type scale based 
on previous studies was used to qualitatively evaluate the 
image quality of the 2D T1W and T2W fat-only images. 
The image quality analysis was based on artifacts and 
background suppression. Another 5-point Likert-type scale 
was used to qualitatively assess the image differentiation 
between grafted fat and the surrounding native fat tissue. 
The 2 Likert-type scales are illustrated in Table 2. All the 
gradings were completed via the consensus of 2 doctors.

The contour of the grafted fat was delineated by the 
radiologist and confirmed by the surgeon based on the 2D 
T1W images, which were sharper than those of the 3D 
T1W. Each patient had 2 sides (left and right sides) that 
underwent surgeries, and information for both sides was 
recorded. 

MR T1W and T2W images were scaled by signal 
receivers, amplifiers, and image reconstruction weighting 
factors; hence, the signal did not represent the absolute 
value of tissues. To address this issue, we recorded every 
signal in the grafted fat (Si) and native fat (Sn) and 
calculated the relative signal contrast using Eq. [1]. Si 
was measured in the region-of-interest (ROI) within the 
grafted fat contour, while Sn was measured within an 
ellipse ROI larger than 20 mm2 near the grafted fat. The 
ROIs were chosen to avoid the edge of the patients’ native 
fat and muscles. The grafted fat signal contrast, which is 
the relative difference between Si and Sn, was calculated 
to quantify the difference between the signals of grafted 

Figure 2 Transverse noncontrast-enhanced in-phase (A), water-only (B), and fat-only (C) images of a healthy volunteer (aged 23 years, 
female) on bilateral malar sites. These images were acquired by a T1W 2D mDixon TSE sequence. (A) The in-phase image appears similar 
to a conventional TSE image. (B) The water-only image is similar to the fat-saturated image. (C) The fat-only image was generated by the 
mDixon imaging algorithm. Three layers are clearly displayed in the fat-only image: the first is the superficial fat layer with high signal 
intensity, the second is SMAS (low signal intensity, indicated by the red arrow), and the third is the deep fat layer. T1W, T1-weighted; TSE, 
turbo spin echo; SMAS, superficial musculo-aponeurotic system.
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fat and native fat.

 
Signal contrast 100%Sn Si

Sn
−

= ×  [1]

The contours were then copied from 2D to 3D images, 
interpolated into continuous contours to make more slices 
in the 3D T1W images, and modified if movements were 
observed. Following this, 3D T1W images were used to 

measure the volume of grafted fat, which was measured 
in voxels. The measured volumes of grafted fat were 
then compared with the volume of injected fat, and the 
retention rate was calculated for each volume according to 
Eq. [2].

   Retention Rate 100%
  

detected fat volume
injected fat volume

= ×  [2]

Table 2 The 5-point Likert-type scale in the assessment of image quality and image differentiation 

Scores 1 (not adequate) 2 (poor) 3 (sufficient) 4 (good) 5 (perfect)

Image quality Severe artifacts, 
with background 
signal 

Major artifacts 
causing notable 
problems for image 
interpretation

Moderate artifacts; fat 
tissues are almost entirely 
visible

Minor artifacts; there 
is some blurring of 
the boundary in fat 
tissues 

No detectable artifact, 
excellent images; entire 
fat tissue visible with 
excellent details

Image differentiation 
between grafted fat 
and other fat tissue

Grafted fat could 
not be identified

Poor visualization of 
grafted fat signal 

Moderate visualization 
of grafted fat, surgical 
procedure information is 
needed for interpretation

Good visualization 
of grafted fat, with 
blurred boundary

Clear edge between 
grafted fat and other 
tissue

Table 1 The scan parameters of the facial fat-only imaging protocols

3D T1W Dixon 2D T1W Dixon 2D T2W Dixon

TR (ms) 12 606 3347

TE1/TE2 (ms) 3.0/4.6 9.4 (shortest)/10.4 111/112

Acquisition method GRE TSE TSE

FOV (AP/RL, mm) 120/169 136/197 136/196

Acquisition matrix 152/199 488/541 488/525

Number of slices 250 30 30

Acquisition voxel (mm/mm/mm) 0.79/0.85/1.00 0.28/0.35/3 0.28/0.37/3

Reconstruction voxel (mm/mm/mm) 0.29/0.29/0.5 0.117/0.117/3 0.17/0.17/3

SENSE factor 1.6 3 3

Oversampling (mm) 8 10 19

Flip angle (°) 80 90 90

Bandwidth (Hz) 754.4 365.9 254.9

TSE factor 10 19

TSE profile order Asymmetric Linear

Refocusing control (°) 120 100

NSA 2 2 2

Scan duration (min:sec) 5:17 5:02 5:01

GRE, gradient echo sequence; TSE, turbo spin echo sequence; SENSE, SENSitivity Encoding; TR, time of repetition; TE, time of echo; 
FOV, field of view; RL, right left; AP, anterior posterior; NSA, number of signal averages.
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Statistical analysis 

Statistical analysis was performed with SPSS 22.0 (IBM 
Corp., Armonk, NY, USA). The Kruskal-Wallis test was 
used to compare the age of the 3 groups. The Wilcoxon 
signed-rank test was applied to compare image quality and 
image differentiation scores of 2D T1W and T2W fat-
only images. An unpaired t test with Welch’s correction was 
applied to analyze the signal contrast and volume retention 
rate. The Pearson correlation method was used to obtain a 
linear regression of the relationships between the volume 
of the injected fat and the measured volume of fat on 
postoperative day 7. The Shapiro-Wilk test was performed 
to test if the variables match the normal distribution. All 
statistical tests were 2-sided, and a P value less than 0.05 
was considered statistically significant. 

Results

Patient characteristics 

With 23 female patients (age 35±7.8 years) participating 
in the image evaluation, 46 injected sides of the face 
were acquired. The recipient sides of the patients were 
26 at malar and 20 at the nasolabial fold. Eight patients 
underwent a follow-up MRI scan on postoperative day 7, 
9 patients were scanned 3 months postoperatively, and 6 

patients were scanned 1 year after surgery. There was no 
statistical difference in the age of the 3 groups (P=0.2). 
The mean volume of fat grafted into each side of the face 
was 2.60±0.53 mL. Patient satisfaction was assessed using 
questionnaires. Of the 23 patients, 19 (64.5%) had excellent 
results, 2 (22.1%) had good results, 1 (5.9%) had fair 
results, and 1 (7.4%) had poor results. Excellent and good 
results were considered to be satisfactory. In all, 21 (91.3%) 
patients were satisfied with the results. The postoperative 
clinical effect was evaluated by the doctors, yielding the 
following results: excellent (n=18, 78.2%), good (n=4, 
17.3%), and fair (n=1, 4.3%).

To date, there have been no complications in patients. 
No surgical-site infections have been recorded. Three 
patients underwent a second injection procedure. Table 3 
shows the demographic details of patients. 

MRI and signal evaluation 

The median scores of the T1W image quality and image 
differentiation were 5 (ranging from 4 to 5) and 5 (ranging 
from 4 to 5), respectively. The median scores for the T2W 
image quality and image differentiation were 4 (ranging 
from 2 to 5) and 3 (ranging from 2 to 5), respectively. 
There was a statistical difference between T1W and T2W 
for image quality (P<0.01) and for image differentiation 
(P<0.0001; Figure 3). Figure 4 shows a representative case to 
illustrate this finding. 

The mean and standard deviation of the signal contrast 
was 28.8%±4.7%, 16.33%±2.1%, 3.3%±1.3%, at 7 days, 
3 months, and 1 year after the operation, respectively. 
There was a statistically significant difference between 
the postoperative follow-up after 7 days and 3 months 
(P<0.0001), and between 3 months and 1 year (P<0.0001; 
Figure 5). The MRI images showed that the injected fat of 
1 patient’s left side was completely absorbed 1 year after 
surgery; therefore, we only recorded the signal contrast of 
45 sides.

Volume measurement 

In this study, Pearson correlation analysis was used to 
evaluate the relationship between the injected fat volume 
and the detected fat on day 7. There was a positive 
correlation between the 2 variables (r=0.9556; P<0.0001; 
Figure 6A), with a mean measured volume of 2.6±0.47 mL 
and a mean retention rate of 94.1%±5.75% (Figure 6B). 
This indicates that the volume of the detected fat on day 

Table 3 Demographic, imaging time, and procedures of the patients

Parameter Female (n=23)

Age (years), mean ± SD 35±7.8

Ethnicity Asian

Time of scan after surgery

7 days n=8

3 months n=9

1 year n=6

Donor sides

Thigh n=20

Abdomen n=3

Bilateral recipient sides

Malar n=26

Nasolabial n=20

Injected fat volume (mL, mean ± SD) 2.60±0.53

SD, standard deviation. 
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Figure 3  Boxplots  show the image qual i ty  and image 
differentiation scores of T1W and T2W fat-only images evaluated 
by the 5-point Likert-type scale. T1W scores are significantly 
higher than those of T2W on both variables. ****, P<0.0001; **, 
P<0.01; Wilcoxon signed-rank test. T1W, T1-weighted; T2W, 
T2-weighted.

Figure 5 Signal contrast of grafted fat on day 7, 3 months, and  
1 year after surgery. Sn: signal of native fat; Si: signal of grafted fat. 
****, P<0.0001; Paired t test.

Figure 4 Transverse noncontrast-enhanced fat-only T1W (A) and T2W (B) images of a patient (age 33 years, female) scanned 3 months 
after autologous fat surgery performed in bilateral nasolabial groove (red arrows). The T1W image (A) is sharper and has more contrast than 
the T2W image (B). T1W, T1-weighted; T2W, T2-weighted.

7 was almost equal to the volume of the injected fat that 
was recorded during surgery. The mean volume retention 
rates of the grafted fat 3 months and 1-year postoperatively 
were 48.7%±17.34% and 33.1%±12.94%, respectively. The 
volume retention rates were statistically different between  
7 day and 3 months (P<0.0001) and between 3 months and 
1 year (P<0.05). 

Discussion 

Our study was the first of its kind to discover a significant 
decrease in the MRI signal contrast of grafted fat during 
the 1-year recovery time after a fat transfer procedure. Our 

findings suggest that the content or density of injected fat 
was different from the native fat during this recovery time. 
The autologous fat signal contrast was the most obvious on 
day 7, and it became close to the signal of native fat tissue  
1 year after surgery (Figures 5,7). 

We identified a signal intensity difference between 
autologous fat and native facial adipose tissue (Figure 8). 
As shown in Figure 8B, the autologous fat had a clumped 
and diffusive appearance compared to the typical lobule-
like structure of native fat, and autologous fat had a lower 
signal intensity than did the native facial fat in the images. 
Therefore, this difference can be used to distinguish the 
grafted fat from native fat. We hypothesized that the 
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intracellular space of grafted fat tissue was enlarged due 
to inflammation and edema, which reduced fat density. 
Other studies have shown that the existence of collagen, 
which develops during the recovery process, may impact 
the longitudinal recovery rate of tissue and result in signal 
change of the autologous fat (28,29) However, these 
assumptions regarding chemical and biological changes 
have not yet been confirmed with advanced MRI methods 
by quantifying T1 and T2 relaxation rates or via a histologic 
study. Further animal studies need to be performed to make 
a histologic comparison of T1 and T2 changes and find 
the cause of grafted fat signal change in T1W and T2W 
images. 

Normal human adipose tissue is composed of fat lobules 
units, which are essential for adipocyte survival. The 
fibrous septa anatomically separate the fat lobules, provide 
resistance against lobule enlargement, and offer a scaffold 
to which blood vessels, nerves, and lymphatics attach (30). 
Hence, without sufficient circulation for nutrition supply 
and spatial support, adipocytes in grafted fat shrink and even 
collapse, and are then absorbed by body (31). The septa or 
blood vessels are regenerated inside the grafted fat during 
recovery and provide support for long-term retention, and 
they appear to be dark lines and spots in fat-only images (30) 
(Figure 8). We delineated the grafted fat based on both the 
signal reduction and the diffuse texture, because the correct 
delineation could not be performed based only on the 
reduced signal without recognizing the texture. The grafted 
fat’s appearance in signal and texture was close to that of 

the native fat 1-year postoperation. However, we could 
still identify the grafted fat compared to native fat in the 
MRI images because of the different anatomical structures 
between native and grafted fat (Figure 7). 

We noticed that the retention rate decreased from  
3 months to 1 year after surgery, and the autologous fat 
signal contrast also decreased during this period. These 
findings showed that grafted fat volume continued to 
decrease from 3 months to 1 year. This is in contrast to a 
previous study which applied an ultrasound to calculate 
the retention rate after fat transfer and suggested that 
the volume of grafted fat would be stable 3 months after 
surgery (3,12). However, ultrasound imaging is limited in 
this application in cosmetic surgery, as the pressure applied 
on soft tissue changes the tissue’s shape (8). Furthermore,  
Xie (3) arrived at a similar conclusion using patients’ 
satisfactory questionnaires and by comparing postoperative 
photos with preoperative photos, but lacked an objective 
standard to compare patient results. In the past, MRI 
was only used to measure the volume of fat during fat 
transplantation in breasts (7). In our study, the Dixon 
sequence fat images were found to be sensitive to fat 
tissue and could distinguish grafted fat from native fat. 
The volume measured 7 days after surgery almost equaled 
the injected fat volume in all cases, which validated the 
accuracy of the fat-only image. Our measurements of MRI 
signal and volume were more quantitative and objective in 
characterizing the subtle change during the recovery after 
surgery.

Figure 6 Relationship between the detected and injected volume, and the volume retention rate on day 7, 3 months, and 1 year after the 
operation. (A) Pearson correlation analysis indicated a positive correlation between the volume of injected fat and detected fat on day 7 (r=0.96; 
P<.0001). Formula: Detected Volume = 0.95 * Injected Volume – 0.024 (mL). (B) Mean retention rate of injected fat on day 7 (94.1%±5.75%), 
3 months (48.7%±17.34%), and 1 year (33.1%±12.94%) after surgery. 
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We can conclude that T1W fat-only images may be 
more suitable for characterizing autologous fat graft, with 
fewer image artifacts and better image differentiation than 
offered byT2W fat-only images (Figure 3). The fat-only 
T2W TSE sequence was more prone to motion artifacts, 
like other applications of T2W TSE. Also, regarding lower 
image differentiation in T2W images, the T2W Dixon 
imaging sequence was not optimized for fat-only images 
with the currently implemented TE (time of echo) because 
the fat transverse relaxation rate T2 is much longer than the 
T2 of water. 

Various techniques have been developed to assess fat 

graft retention during postoperative management and 
to identify possible predictive factors of this retention. 
However, previous studies based on CT (13), conventional 
MRI (1,4,7,32), 3D volumetric surface imaging (33), 
and ultrasound imaging (1,12) found it challenging to 
characterize the small amount of facial grafted fat (8,11,12). 
The fat-only images generated by Dixon imaging have 
excellent image quality, which can directly measure 
the amount of grafted fat in patients and provide a full 
anatomical structure of adipose tissue. The fat-only images 
were also used to guide the second injection procedures for 
the 3 patients who underwent second autologous fat transfer. 

In the past, patients needed to have comparative scans 
before and after operations to measure the augmented fat 
volume (12). Our study found that the fat-only images 
could clearly delineate grafted fat from native fat on day 
7, so a preoperational scan could be unnecessary. Scans of 
the patients 1 year postoperatively also found there to be 
no difference between the grafted fat signal and the native 
fat signal (P=0.43). Further observational experiments need 
to be conducted to investigate if the volume of grafted fat 
continues to shrink after 1 year.

Our study had several limitations. The number of 
participants was low, and not all of the same participants 
were scanned at all 3 follow-up times. No evaluations were 
performed to see if any changes of the grafted fat occurred 
after 1 year. Furthermore, the size of the anatomy under 
investigation was small; therefore, the partial volume effect 

Figure 7 Transverse noncontrast-enhanced 2D Dixon T1W fat-
only images of 3 patients, each scanned at 7 days (A, aged 44, 
female), 3 months (B, aged 33, female), and 1 year (C, aged 40, 
female) after autologous fat transplantation. They all underwent the 
fat grafting procedure on the bilateral nasolabial grooves by the same 
plastic surgeon. (A) The grafted fat (red arrows) signal intensity was 
very low on day 7, and signal contrast between grafted fat and native 
facial fat was the greatest. (B) The grafted fat (red arrows) signal was 
stronger at 3 months, with signal contrast lower than A. (C) The 
relative signal of grafted fat (red arrows) compared to native adipose 
tissue was the strongest at 1-year postoperation, and signal contrast 
was the smallest. The left and right sides grafted fat retention rates 
were different in patients scanned at 3 months (B) and 1 year (C) 
after surgery. T1W, T1-weighted. 

Figure 8 Transverse fat-only images after autologous fat grafting 
performed in bilateral malar sites. (A) A transverse view of fat-only 
image of a normal volunteer. Three layers are clearly displayed in 
the fat-only image. (B) The transferred autologous fat (red lines) 
signal intensity is lower than the native adipose tissue, and its 
texture is diffuse, based on which the transferred autologous fat can 
be identified.

A

B

A

B

C



Quantitative Imaging in Medicine and Surgery, Vol 12, No 5 May 2022 2839

© Quantitative Imaging in Medicine and Surgery. All rights reserved.   Quant Imaging Med Surg 2022;12(5):2830-2840 | https://dx.doi.org/10.21037/qims-21-570

could cause flaws in measuring the grafted fat signal and 
reference signal, so sampling ROIs need to avoid the edges 
of fat tissue to reduce potential bias. 

Conclusions

Based on the fat-only images, we confirmed that the 
grafted fat signal significantly differed from the native facial 
fat signal, and the signal contrast and volume gradually 
decreased during the 1-year recovery time after the fat 
transfer procedure. T1W fat-only images obtained by Dixon 
imaging displayed grafted fat more effectively than T2W, 
with sufficient image quality and image differentiation for 
grafted fat delineation and volume measurements.
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