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Abstract

medications.

patients with pelvic injectable fillers.

patients showed more than one complications.

reasons, and fillers were notified and documented.

(MRI)

Background: Injectable fillers are currently widely used in the clinical practice; there are many indications for
injectable fillers including facial and gluteal rejuvenation, management of post-traumatic facial disfiguring, and
pathological volumetric loss secondary to certain disease medications like human immune deficiency virus (HIV)

Radiologists should be familiar with the specific imaging features of the injectable fillers, characteristic anatomical
locations, and possible complications to avoid diagnostic pitfalls especially when incidentally discovered while
imaging of other pathological process like neoplastic work up or granulomatous lesions follow-up.

Results: The study included 48 patients (45 females and 3 males): 44 patients with facial injectable fillers and four

Of the 48 patients, 37 patients showed unremarkable fillers features with normal morphological features and
anatomical distribution, and eleven patients showed complications: six patients showed one complication, and five

Dedicated fillers imaging study was done in 22 patients, while in the other 26 patients, imaging was done for other

Magnetic resonance imaging (MRI) was done for 46 patients; two patients were subjected to combine ultra-
sonographic and CT examinations with no clinical indication for MRI study assessment.

Conclusion: Magnetic resonance imaging (MRI) is an effective tool for evaluation of facial and gluteal region fillers
with delineation of their imaging features and related potential complications.

Differentiation between fillers and neoplastic or granulomatous lesions could be accurately done with MRI.
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Background

Injectable fillers are currently widely used in the clinical
practice; there are many indications for injectable fillers
including facial and gluteal rejuvenation, management of
post-traumatic facial and pelvic disfiguring as well as
management of pathological volumetric loss secondary
to certain disease medications like human immune defi-
ciency (HIV) medications [1].
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Facial aging results from a combination of changes
that involve the skin (e.g., wrinkling, dyspigmentation,
and vascular changes) and underlying tissues. A progres-
sive loss of tissue volume due to the atrophy of subcuta-
neous fat, as well as a reduction in structural support
due to bone remodeling, contributes significantly to fa-
cial aging; the aging face becomes framed by bony con-
tour and wrapped with thin skin resulting in deflated
and fallen appearance [1, 2].

HIV-associated lipodystrophy is a syndrome that oc-
curs in HIV-infected patients who are being treated with
antiretroviral medications, although the term HIV-
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associated lipodystrophy refers to abnormal central fat
accumulation (lipohypertrophy) and localized loss of fat
tissue (lipoatrophy) [2, 3].

Fillers can be classified into short-term fillers (lasting
0-3 months), for example, collagen; medium term (last-
ing for 3—-12 months), for example, hyaluronic acid; and
long-term fillers (from 12 months to indefinitely), for ex-
ample, silicone [2].

In the routine practice, fillers are going to be common
incidental findings in the routine MRI and CT examina-
tions done for other indications, the most important
when done for metastatic work up [3].

Radiologists should be familiar with the specific
imaging features of the injectable fillers; most of the
fillers have similar imaging appearance in MRI study
due to high water contents (displaying T1WI
hypointense signal, T2WI hyperintense signal, lack
of diffusion restriction, lack of enhancement); some
fillers show filler specific imaging features: lipofilling
with the specific fat signal and characteristic fat
suppression on fat suppressed sequence; silicon hy-
perintense signal in silicon only sequence—using
DIXON method—is pathognomonic for silicon filler.
Calcium hydroxyapatite filler shows characteristic
hyperdensity in CT studies due to presence of cal-
cium salts [1-3].

Radiologists should be familiar with the characteristic
anatomical locations (the common locations include
nasolabial folds, superficial medial and middle cheek fat
compartment, peri-oral region, glabella, and gluteal sub-
cutaneous fat) and possible complications to avoid
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diagnostic pitfalls especially when incidentally discovered
while imaging of other pathological process like neoplas-
tic work up or granulomatous lesions follow-up. Radiol-
ogists should avoid false-positive diagnosis of neoplastic
lesions and at the same time to avoid missing neoplastic
lesions masked by the injectable fillers [4, 5].

Although considered safe by many institutions, fillers
are associated with multiple potential complications,
which can be classified into short-term complications
and long-term complications [2, 6].

Short-term complications include allergic reaction
(mostly in collagen injectables), iatrogenic infection, over
injection, and maldistribution of the fillers, while long-
term complications include abscess development, foreign
body granulomas, migration into distant parts, and scar-
ring with disfigurement [2, 6].

Cross-sectional imaging techniques can detect the
fillers based on their imaging features and characteristic
locations as well as the related complications thus guid-
ing for safe clinical management plans [7].

Aim of the work

The aim of the work was to assess the role of cross-
sectional imaging techniques in evaluation of the im-
aging features of injectable fillers and detection of their
potential complications.

Methods
This is an analysis of 48 patients (mean age 40.6, range
22 years) with injectable filler injection either indicated

Table 1 Distribution of the studied patients according to different parameters

Number of the patients (n, 48) Percentage (%)

Age
30 to less than 40
Standard deviation (SD), 4.8
Range, 7
40 to less than 50 years
Standard deviation (SD), 2.3
Range, 7
50 to less than 60 years
SD, 3.2 years
Range, 9
Indications of the imaging study
To study fillers and potential complications
Incidentally noted in imaging work up for lymphoma
Incidentally noted in imaging work up for headache
Location of fillers
Facial

Gluteal region

14 29.1
14 29.1
20 416
22 458
10 20.8
16 333
44 91.66
4 833
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appreciable enhancement following contrast injection (open arrow in b)

Fig. 1 a T2 Dixon FSE with fat suppression and b post contrast T1 Dixon with fat suppression showing expected distribution and morphology of
the facial fillers, in the medial and middle superficial cheek compartment, high signal in T2WI due to high water contents (arrows in a), no

for post-traumatic disfigurement (in nine patients) or for
cosmetic indications (39 patients).

Forty-six patients were subjected to dedicated MRI
study, and two patients are subjected to ultra-
sonographic study followed by CT examination.

Inclusion criteria
The inclusion criteria are as follows:

1. More than 18 years with history of fillers injection
with filler-related complaints

2. Incidentally detected fillers in patients underwent
imaging for other indications (e.g., MRI study of the
brain and paranasal sinuses)

Exclusion criteria

General contra indications for MRI and CT studies, all
the patients were subjected to thorough history taking
and dedicated clinical examination. Communication
with the clinicians regarding the location and distribu-
tion of the fillers was done; trials to reach full clinical
details were done (for example, silicon injection, type of
silicon injection was sterile liquid silicon, amounts were

Table 2 Diagnostic features of fillers in the studied patients

few drops and were injected in micro droplet technique,
and duration was about 15 min).

Forty-six patients (out of 48 patients sample) were ex-
amined with a Siemens Magnetom 1.5 Tesla MRI, with
small field of view (voxel size 0.3 x 0.3 x 4.0 mm-0.5 x
0.5 x 4.0 mm). Thin slices (3—4 mm) were across axial
and coronal planes. The following sequences were used:
T1 Dixon fast spin echo (FSE) sequence non-contrast
(TR 561.0ms, TE 79.0ms, flip angle 150°), with and
without FS; T2 Dixon FSE non-contrast (TR 3800.0 ms,
TE 103.0 ms, flip angle 160°), with and without FS; and
T1 Dixon FSE axial and coronal acquisitions were used
after gadolinium injection (TR 576.0 ms, TE 11 ms, flip
angle 131°), with and without FS, diffusion weighted se-
quence (b values 50, 500, 1000) with calculated ADC
map, approximate total scan time of 45 min [8]. Two pa-
tients with abscess formation were subjected to ultra-
sonography (US) followed by CT examination without
MRI study, and diagnosis confirmed by US guided
aspiration.

Radiology consultant interpreted the data at Siemens
work station; all images were read by M.A. with 6 years
post medical doctorate (MD) experience.

Imaging features Injectable fillers

Lipofilling

T1 FSE
T2 FSE

Hypointense

Fat suppression sequence (Dixon method water
only sequence)

Diffusion weighted imaging

Contrast enhanced sequences

Common locations Nasolabial fold

Hyperintense due to high water contents

No fat suppression

No restricted diffusion

No enhancement, thin rim enhancement likely due to soft
tissue reactive changes

Hyperintense
Hyperintense

Suppression of signal

No diffusion restriction

No enhancement, thin rim
enhancement likely due to
soft tissue reactive changes

Gluteal regions

Medial and middle cheek superficial fat compartments

Peri-oral region

FSE fast spin echo
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Table 3 Distribution of the studied patients according to the
injectable fillers complications

Number of the patients (n, 48) Percentage (%)

Complications 11 23
Asymmetry 7 63
Cellulitis 1 9.09
Abscess 2 18.18
Migration 4 36.36
Scarring 2 18.18
No complications 37 77

NB more than one complication noted in five patients

All the MRI and CT data are interpreted after gaining
the clinical data from the referring clinicians.

Diffusion weighted sequence (b value 50 ,500 ,1000)
with calculated ADC map together with contrast en-
hanced sequence were the methodological parameters of
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choice in differentiation between the fillers and meta-
static/neoplastic lesions, the ADC cutoff point chosen
was 0.9 x 10 > mm?/sec [8].

Statistical Analysis: Qualitative data were described
using numbers and percent.

Ethics approval and consent to participate

Approval for this study was obtained from the Research
Ethics Committee of our institute. All study procedures
were carried out in accordance with the Declaration of
Helsinki regarding research involving human subjects.

Results
The study included 48 patients: 45 females (93.7%) and
3 males (6.25%).

There are 14 patients (29.1%) between 30 less than 40
years, 14 patients (29.1%) between 40 less than 50 years,

arrow in d) extending proximally to higher levels

Fig. 2 Post lipofilling cellulitis. a Ultra sound study of the site of injection showing parietal edematous changes (open arrow). b Axial CT scan at
higher level showing diffuse edematous changes of the anterior and posterior abdominal walls (double headed arrow). ¢, d, e Axial T2 Dixon
with fat suppressed sequence showing diffuse edematous changes maximal at the left gluteal para median region (arrow in ¢, curved open
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and 20 patients (41.6%) between 50 less than 60 years
(Table 1).

Of the 48 patients, 44 patients (91.6%) underwent fa-
cial injectable fillers injection and 4 patients (8.3%)
underwent gluteal region fillers injection (Table 1). The
imaging was indicated for assessment of the fillers and
potential complications in 22 patients out of 48 patients
(45.8%), while in the remaining 26 patients (54.1 %), im-
aging was done for other indications with incidental dis-
covery of the fillers confirmed by history, classic
morphological features, and expected anatomical loca-
tions (Table 1, Fig. 1).
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Most of the fillers, due to high water contents, dis-
played T1WI hypointense, T2W1I hyperintense signal,
and no suppression of signal on fat suppressed se-
quence; in the contrast enhanced sequences, only per-
ipheral rim enhancement may be encountered mostly
due to related tissue reaction (Table 2). Although
helping in detection, such imaging features render
characterization of the types of injectables more diffi-
cult; in this study, only lipofilling could be character-
ized based on the characteristic MRI signal of the
injectable fat and signal suppression in the fat sup-
pressed sequence.

Fig.3 a Sonographic scan of the right side of 35 years old female patient face with pain, signs of infection following filler injection, the transverse
scan showed loculated fluid collection with internal echoes. b, ¢, d Axial CT scans show loculated collection at the anatomical site of the buccal
space extending anterior to the masseter muscle with soft tissue swelling inferiorly (arrow). e Ultra sound guided aspiration was done (curved
arrow) with aspiration of 10 cc pure pus confirming abscess formation on top of previous filler injection
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The most common locations of fillers include the sub-
cutaneous tissue of the naso-labial fold, medial and mid-
dle superficial cheek fat compartments, and peri-oral
region including the superior and inferior jowl fat
compartments.

We noted complications in 11 patients (22.99%), six
patients (6/11) (54.54%) presented with single
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complication, while in the remaining five patients (5/
11, 45.45%), more than 1 complication was noted
(Table 3); collectively, the noted complications in our
study were distributed as the following:

Asymmetry with over-injection was noted in seven pa-
tients (7/11, 63.63%); infection was noted in three pa-
tients (3/11, Fig. 2); two of them developed

Fig. 4 A 40-year-old patient with history of right upper thigh swelling for investigation. a Axial T2WI at the level of the lesion (a) and above (b) at
the level of gluteal injectables showing similar T2WI hyperintense signal intensity lesions (black arrow in a and b). ¢ Coronal T1WI showing similar
hypointense signal intensity between the lesion in the medial aspect of the right thigh and the injectable fillers (curved open arrow). Axial TTWI
post contrast sequence at the level of the lesion (open arrow in d) and at the level of the injectable fillers (e) showing no enhancement with
subtle rim enhancement. The diagnosis of filler migration to the right upper thigh was confirmed by surgical aspiration with marked decrease in
the lesion size noted in the coronal T2WI Dixon water only sequence (f) and coronal T2WI (g) (double headed arrow in f and g)

~
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Fig. 5 Axial T2WI MRI 1 year following left (a) and right (b) gluteal region filler injection with subcutaneous linear and curvilinear hypointense
areas impressive of fibrosis (arrow) close to the injected fillers (open arrow)

subcutaneous abscesses (Fig. 3); migration of the inject-
able was noted in four patients (4/11, Fig. 4); fibrosis
and scarring were noted in two patients (2/11) (Fig. 5,
Table 3).

Discussion

Injectable fillers can cause diagnostic dilemma, notably
in patients with metastatic/lymphoma diagnostic work
up; the patient may not remember the procedure or
know the injected filler type; complicated fillers may re-
semble recurrent cancer in already diagnosed head and
neck oncologic patients; furthermore, facial fillers may
mask underlying neoplasms. Ten known patients in this
study with history of lymphoma underwent diagnostic
work up for lymphoma raising the concern of important
diagnostic differentiation between lymphomatous infil-
tration and injectables; diffusion weighted imaging and
contrast study are the keys for differentiation with ex-
pected diffusion restriction and contrast enhancement of
the lesion matrix in neoplastic lesions (Fig. 6). The ex-
pected high cellularity in metastatic and malignant

neoplastic lesions with cause restricted diffusion pattern
in the DWI sequence. The cutoff ADC value in the lit-
erature was 0.9 x 10> mm?/s. Fillers will not show high
cellularity nor diffusion restrictions; noncomplicated
fillers will show minimal peripheral enhancement due to
related tissue reaction, while the neoplastic lesions/meta-
static lesions will show positive enhancement due to cel-
lular matrix.

Contrast enhanced MRI study is found to be reliable
imaging tool for accurate localization of the injectable
fillers and identification of the related complications. In
this study, MRI was used in 46 patients, and CT was
used in 2 patients with abscesses managed with no need
for MRI assessment; most of the published literature dis-
cussed the role of MRI study in evaluation of the inject-
able fillers and potential complications [9]. Other studies
used ultra-sonographic assessment only in fillers assess-
ment. Schelke et al. [10] used this modality to describe
the properties of several semipermanent and permanent
fillers; most of fillers had anechoic to hypoechoic aspect,
with distinct echogenic walls observed on scans.

Max: 1820
Avg: 1492
Std: 219

Fig. 6 A 46-year-old female patient with history of lymphoma on remission, subjected to routine follow-up. DWI (a) and corresponding ADC map
(b) showing facilitated diffusion on the medial and middle superficial cheek fat compartment with mean ADC value 1.4 x 107> mm?/s excluding
possibility of lymphomatous infiltration (open arrow in a, curved arrow in b)
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The main indication for imaging in the published
studies was for assessment of the fillers; we noted 26
patients subjected to MRI studies for other indica-
tions; 10 were subjected to MRI study in the diagnos-
tic work up of lymphoma, and 16 were subjected to
MRI in the diagnostic work up of headache with inci-
dentally noted fillers. The imaging features of fillers
should be considered especially in oncologic patients
with metastatic work up, and radiologists should be
familiar to their features and characteristic locations.
Kadouch et al. [2] in their study focused more upon
the clinico-radiological correlation and clinically de-
tected complication in comparison to the MRI results;
they focused upon the injection sites assessing 96 in-
jection sites in 32 patients.

Mundada et al. [11] claimed that they can differentiate
different types of fillers according to their MRI signa-
ture; to our knowledge most of fillers—due to high water
contents—share similar MRI signal. The autologous fat
noted in one patient with history of lipofilling showed
characteristic fat signal.

Complications noted in this study were asymmetry, in-
fection with cellulitis and abscess formation, migration,
and scarring. Leyva et al. [12] published a case of gluteal
granuloma formation following gluteal augmentation
with liquid silicon.

Tal et al. [8] reported in their study about facial
filler complications in fourteen patients, four cases
with foreign body granulomas based on total en-
hancement of the lesions and two cases of allergic re-
action based on the patchy signal and related
stranding of fat planes.

This study had few limitations, the relative small
number of cases compared to other studies; we be-
lieved complete characterization of the filler type
based on MRI features is difficult because most fillers
share the high water content signal; to our know-
ledge, complete characterization of the type of fillers
based on MRI is difficult as most of fillers show simi-
lar signal characteristics, which is not in agreement
with few other studies [13-15], and some complica-
tions are not included in the study like foreign body
granulomas and allergic reactions. Important noted
limitation was for symmetry/asymmetry assessment;
we thought there is technical clinical limitation in
reaching full symmetric appearance may be due to
subjective factors and patient satisfaction. Yet, there
are multiple merits for the technique including stimu-
lation of collagen production and tightens loose skin
with delayed aging process.

We thought that each radiologist should be famil-
iar with injectable filler imaging features and poten-
tial complications notably in cases of metastatic
work up.
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Conclusion
MRI is an effective tool for evaluation of facial and glu-
teal region fillers with delineation of their imaging fea-
tures and related potential complications.

Differentiation between fillers and neoplastic or granu-
lomatous lesions could be accurately done with cross-
sectional imaging.
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