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Abstract
Objectives To ascertain by MRI the presence of filler injected
into facial soft tissue and characterize complications by contrast enhancement.
Methods Nineteen volunteers without complications were initially investigated to study the MRI features of facial fillers.
We then studied another 26 patients with clinically diagnosed
filler-related complications using contrast-enhanced MRI.
TSE-T1-weighted, TSE-T2-weighted, fat-saturated TSE-T2weighted, and TIRM axial and coronal scans were performed
in all patients, and contrast-enhanced fat-suppressed TSE-T1weighted scans were performed in complicated patients, who
were then treated with antibiotics. Patients with soft-tissue
enhancement and those without enhancement but who did
not respond to therapy underwent skin biopsy. Fisher’s exact
test was used for statistical analysis.
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Results MRI identified and quantified the extent of fillers.
Contrast enhancement was detected in 9/26 patients, and skin
biopsy consistently showed inflammatory granulomatous reaction, whereas in 5/17 patients without contrast enhancement,
biopsy showed no granulomas. Fisher’s exact test showed
significant correlation (p<0.001) between subcutaneous contrast enhancement and granulomatous reaction. Cervical lymph
node enlargement (longitudinal axis >10 mm) was found in 16
complicated patients (65 %; levels IA/IB/IIA/IIB).
Conclusions MRI is a useful non-invasive tool for anatomical
localization of facial dermal filler; IV gadolinium administration is advised in complicated cases for characterization of
granulomatous reaction.
Key Points
• MRI is a non-invasive tool for facial dermal filler detection
and localization.
• MRI-criteria to evaluate complicated/non-complicated cases
after facial dermal filler injections are defined.
• Contrast-enhanced MRI detects subcutaneous inflammatory
granulomatous reaction due to dermal filler.
• 65 % patients with filler-related complications showed lymphnode enlargement versus 31.5 % without complications.
• Lymph node enlargement involved cervical levels (IA/IB/IIA/
IIB) that drained treated facial areas.
Keywords Dermal filler . MRI . Contrast-enhanced MRI .
Granulomas . Lymph node enlargement
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Cosmetic tissue augmentation and correction of skin depressions using injectable material is not a new concept. In the last
decade, many new materials have been introduced, claiming
to be permanent, inert, nonallergenic, well-tolerated, non-
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migrating and easily removable in the rare event of complications [1, 2].
Dermal fillers differ in composition and are classified according to their soft tissue persistence.
Temporary dermal fillers comprise collagen and
hyaluronic acid (HA), which are reabsorbed by the body over
6–12 months [3].
Long-lasting fillers include poly-L-lactic acid (PLLA)
(Sculptra®) [4], synthetic calcium hydroxyapatite microspheres (CaHA) suspended in sodium carboxymethyl cellulose gel (Radiesse®) [5], and dextran molecules (Sephadex®)
and hyaluronic acid (Matridex®), which remain for 2–3 years
prior to degradation [3].
Permanent dermal fillers include poly(methyl methacrylate) (PMMA), with or without a collagen vector (Artecoll®,
Metacrill®) [6], polyacrylamide hydrogel (PAAG)
(Aquamid®, Royamid®, Formacryl®) [7], polyalkylimide
(PAIG) (BioAlcamid®) [8], acrylic hydrogel (AH)
(Dermalive®) [9], and silicone particles suspended in a
polyvinilpirrolidone carrier (Bioplastique®) [10]. All of these
substances are designed to be permanently encapsulated by
the body’s connective tissue [11]. The cosmetic use of liquid
silicone injections has been banned in several countries, but is
still seen in the elderly and in patients in non-Western countries [12, 13]. It is used off-label in the U.S., primarily for HIVassociated lipoatrophy but also for cosmetic purposes [14,
15].
Despite the minimally invasive nature of dermal fillers,
there are complications associated with them [16].
Short-term complications usually occur within the first few
weeks after treatment and include bleeding, bruising, infections,
redness at the injection site and oedema, usually resolving within
a few days. There is always a risk of technical errors from
overcorrection or injection of the product in the wrong site.
Long-term complications (after six months) include the
formation of foreign-body abscesses and granulomas, infections, product migration, and cross-reactions among different
products injected in nearby sites, producing diffuse oedema,
skin discoloration, lumps and ulcers [17–20].
Comprehensive epidemiologic data on the rates of complication associated with these treatments are not available due to
the multitude of fillers in the world market, the small number
of national registries, and—when present—the voluntary nature of adverse event reports [21]. Overall complication rates
of dermal fillers are based mainly on case report papers and
vary from 3 % after PMMA [22] to 52 % after PLLA, with
other fillers within this range [23].
Patients seeking facial cosmetic augmentation are not always aware of the material that was used previously by
different physicians. In these patients, high-frequency ultrasound (HFUS) is a useful tool for detection and characterization of dermal fillers in soft tissues prior to further injections
[24–27].

MRI is a multiplanar and multiparametric diagnostic technique with high intrinsic contrast, allowing evaluation of soft
tissues without exposure to ionizing radiation, although more
costly in comparison to HFUS. Moreover, MRI obtains good
spatial evaluation of the actual site of any foreign body with
respect to anatomical landmarks [28].
The aim of this study was to investigate the role of MRI for
detection of dermal fillers injected into the facial soft tissues for
cosmetic purposes, and to assess any complications related to this
procedure. In light of its valuable role in inflammatory reactions
[29], it seemed logical to investigate the application of intravenous administration of paramagnetic contrast media for the evaluation of inflammatory complications after filler injection.

Materials and methods
Patient selection
To clarify the role of MRI in dermal filler detection, between
January 2009 and March 2010, a total of 19 asymptomatic
patients referred from the plastic surgery unit after temporary or
permanent facial filler injection for cosmetic purposes (Group 1)
were recruited. None had clinical evidence of complications or
contraindications to MRI. Ten patients had received injections of
temporary dermal fillers from four to seven months preceding the
clinical evaluation, and the remaining nine patients had received
injections of permanent dermal fillers from nine months to
10 years preceding the examination.
To assess the role of contrast-enhanced MRI, from January
2010 through June 2013, a total of 26 patients with local complications (erythema and swelling of different intensity and duration, skin ulcers) were referred after a dermal filler treatment of
known (20 patients) or unknown (6 patients) nature, performed
from 3 to 12 years previously (Group 2). Twelve of these patients
had received inoculations of different fillers.
Patients in both groups underwent head and neck MRI. All
complicated patients (Group 2) received therapy with ceftriaxone (Rocefin) 1 g intramuscularly for seven days, combined
with ciprofloxacin (Ciproxin) 500 mg twice daily for three
weeks [30].
The protocol of this prospective study was approved by the
local ethics committee (Prot. CE: 554/2012), and all patients
signed informed consent documentation and gave permission
for publication of their photos.
MRI
All of the examinations were performed with a 1.5 Tesla
superconductive MR scanner (MAGNETOM Sonata, Siemens
Healthcare, Erlangen, Germany), using a seven-channel head
and neck coil. The MR examination was conducted from the
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frontal bone to the neck base, including all six cervical lymph
node levels, excluding only the supraclavicular region.
Axial and coronal TSE T1-weighted (acquisition parameters: TR, 600 ms; TE, 11 ms; ETL, 5) and T2-weighted scans
(acquisition parameters: TR, 3600 ms; TE, 108 ms; ETL, 19)
were performed with a slice thickness of 3 mm.
TSE T2-weighted axial scans with fat saturation were
performed (acquisition parameters: TR, 3600 ms; TE,
108 ms; ETL, 19) and turbo-inversion-recovery-magnitude
(TIRM) sequences in the axial plane with 3 mm slice thickness were subsequently obtained using the following acquisition parameters: TR, 91.20 ms; TE, 67 ms; TI, 150 ms.
In Group 2 only, fat-suppressed TSE T1-weighted axial
and coronal scans were performed after the IV administration
of 0.1 mmol/kg gadolinium (Gd)-DOTA (Dotarem; Guerbet
Group, Paris, France). MR acquisition started 2-3 minutes
after the IV injection of contrast media.

Image interpretation, skin biopsy, and statistical analysis
MRI was interpreted as follows:
1) Qualitative evaluation of the filler signal intensity on T1and T2-weighted images in comparison with subcutaneous fat tissue (hyperintense, isointense, or hypointense
signal)
2) Evaluation of the quantity and site of filler injection using
normal anatomical landmarks
3) Qualitative analysis concerning the presence or absence
of contrast enhancement at the level of subcutaneous fat
tissue in complicated patients only (Group 2), reported as
positive or negative
4) Detection of enlarged cervical lymph nodes, considered
positive when their longitudinal axis was greater than
10 mm; their level was established using the classification
as established by the American Academy of Otolaryngology —Head and Neck Surgery (AAO-HNS) and the
American Joint Committee on Cancer (AJCC) [31].
The MR examinations were evaluated via consensus by
two radiologists (MDG and MM) with more than 15 years of
experience in head and neck pathology, who were unaware of
the nature of the filler injected but were aware of the complicated cases when evaluating the contrast-enhanced images.
Cutaneous biopsy was performed by a plastic surgeon
(FRG) in all patients showing positive enhancement after IV
administration of Gd-DOTA and in patients without any contrast enhancement but with no clinical improvement after
three weeks of antibiotic therapy, as determined by our local
ethics committee. Cutaneous biopsy was not performed in
patients with no contrast enhancement on MRI and with
clinical improvement after antibiotic therapy.

Statistical analysis of the relationship between subcutaneous
contrast enhancement after Gd-DOTA and histology was performed using Fisher’s exact test. Data was analysed using statistical software (SigmaPlot version 12.0; Systat Software Inc.).

Results
All MR examinations were completed within 30 minutes, with
no patient discomfort or claustrophobia.
MRI detected the presence of dermal filler in all patients,
even without clinical evaluation. Three patients presented
ferromagnetic artefacts on some images due to the presence
of dental implants, partially impairing the diagnostic results.
MRI consistently and clearly demonstrated the site of fillers,
allowing precise anatomical localization, visualizing anatomical landmarks (mandible, lips, nose, zygomatic region, orbits
and glabella) on axial and coronal scans. MRI allowed the
measurement of filler, assessing the extent and depth in facial
soft tissues, with minimum size detected of 2 mm.
In Group 1 patients with temporary fillers, we observed
round liquid droplets. HA and C appeared as multiple
hypointense spots on T1-weighted images and hyperintense
on T2-weighted images because of their water content
(Fig. 1). In normal volunteers with permanent fillers (PAAG,
PAIG, S and AH), these appeared as hypointense spots on T1weighted images, with variable signal intensity on T2-weighted
images. The T2-weighted signal was hyperintense in five patients (three had PAAG and two had PAIG) and hypointense in
four patients (two had S and two had AH) (Table 1).
MRI detected cervical lymph node enlargement in 6 of 19
(31.5 %) asymptomatic volunteers, and the enlarged lymph
nodes had a longitudinal axis greater than 10 mm [32]. The
lymph node level was IA in one volunteer (bilateral), IB in
two (bilateral in one and unilateral in one), IIA and IIB in two
(bilateral), III in one (bilateral), and V in a single volunteer
(monolateral and retroauricular) (Table 1).
On T2-weighted images in Group 2 (Table 2), fillers appeared with a hyperintense signal in 11 patients, a hypointense
signal in 6 patients, and with both hyperintense and
hypointense lesions in 9 patients due to different dermal fillers
in the same patient.
After the injection of Gd-DOTA, 9 of 26 patients (34.6 %)
presented areas of enhancement of the facial subcutaneous fat
tissues. Subsequent skin biopsy ascertained an inflammatory
granuloma at the level of the enhanced area (Figs. 2 and 3). In
5 of 17 patients with filler-related complications but with no
Gd-enhancement and with no clinical improvement after antibiotic therapy, biopsy did not demonstrate a granulomatous
inflammatory reaction (Fig. 4); in three of these patients,
biopsy showed fibrotic tissue.
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Fig. 1 (A, B, C, D): Group 1
patient with temporary dermal
filler (HA) in the zygomatic
region and nasolabial folds. On
axial FSE T1-weighted scan (TR:
600–800 ms, TE: 11 ms, ETL: 5)
(A) HA appears with a
hypointense signal (white arrow),
while on axial FSE T2-weighted
scans with or without fat
saturation (TR: 2750 ms, TE:
108 ms, ETL: 19) (B and C) and
TIRM acquisitions (TR:
9000 ms, TE: 67 ms, TI: 150 ms,
ETL: 11) (D), HA appears with a
homogeneous hyperintense signal
(white arrow)

Fischer’s exact test revealed a significant correlation (p<
0.001) in complicated cases between facial subcutaneous contrast enhancement and granulomatous reaction detected with
skin biopsy. Fischer’s exact test considered only 14 patients: 9
with subcutaneous contrast enhancement and detection of
inflammatory granulomatous reaction and 5 without contrast
enhancement and no histological finding of granuloma.
In 17 of the 26 Group 2 patients (65.3 %), MRI detected
cervical lymph node enlargement with a longitudinal axis
greater than 10 mm [32].
The lymph node level was IA in one patient (bilateral), IB
in seven (bilateral in six and unilateral in one), IIA in 13 (all
bilateral), and IIB in 10 patients (all bilateral) (Table 2). The
largest lymph node had a longitudinal axis of 26 mm. The
enlarged lymph nodes all had a longitudinal and axial axis
ratio greater than 2 and none showed the same signal intensity

as the injected subcutaneous filler. In two patients who had
received silicone injections, no silicone was detected with
MRI in the enlarged lymph nodes. None of the lymph nodes
showed gadolinium enhancement and thus were interpreted as
sites of previous inflammatory reactions.
MRI allowed the detection of incidental pathologies in five
patients (one frontal meningioma, one temporal arachnoid
cyst, one chronic ischemic cerebral gliosis, one frontal area
of malacia secondary to a previous head trauma, and one
apical dental granuloma).

Discussion
Dermal filler-related complications are a frequent pathology
[16], often presenting several years after the original cosmetic
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Table 1

Types of filler, sites of injection and MRI findings in normal volunteers with facial dermal fillers

PTS

Type of filler

T2-w. signal intensity

Sites of injection

Lymph node enlargement and site

Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Female
Male

HA
HA
HA
HA
HA
HA
HA
HA
C
C
PAAG
PAAG
PAAG
PAIG
PAIG
S
AH

Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hyper
Hypo
Hypo

Lips
Nasolabial folds
Nasolabial folds
Nasolabial folds, glabella
Nasolabial folds
Lips, nasolabial folds
Lips, nasolabial folds, zygomas
Lips
Lips, glabella, nasolabial folds
Lips
Nasolabial folds
Lips
Lips
Lips
Nasolabial folds, glabella
Lips, nasolabial folds
Nasolabial folds, lips

No
Right IB
No
No
No
Bilateral IIA, IIB, III
No
No
Bilateral IIA, IIB
No
Right V
No
No
No
Bilateral IA, IB
Bilateral IIA, IIB, III
No

Female

AH

Hypo

Zygomas, lip

No

Legend
Temporary fillers: HA Hyaluronic acid; C Collagen
Permanent Fillers: S Silicone; PAAG Polyacrylamide gel; PAIG Polyalkylimide gel; AH Acrylic hydrogel particles, copolymer of 40 % hydroxyl-ethylmethacrylate (HEMA) and ethyl-methacrylate (EMA) and HA 60 %

treatment. Because of the time span between treatment and
complications, it is common to deal with patients who do not
remember the filler they received, do not have the product
leaflet and have lost contact with the performing physician.
Knowledge of the site, size and nature of the filler improves
the chances of successful treatment.
CT imaging has been proposed as a valuable tool to evaluate dermal fillers [33], but in our opinion, has the disadvantage of ionizing radiation exposure to critical organs (crystalline lens).
HFUS is a reliable, diffuse and economic diagnostic tool
that is useful in evaluating the site, extension, and amount of
injected fillers. With this procedure, it is possible to ascertain
the temporary or permanent nature of the product and to
suggest a diagnosis of granuloma [24, 25]. Disadvantages
include the lack of certain anatomical landmarks in evaluation
by the plastic surgeon and the absence of consolidated criteria
to diagnose inflammatory reactions. Moreover, HFUS is an
operator-dependent investigative method, not allowing a second opinion in the evaluation of diagnostic images. In controversial cases, therefore, HFUS evaluation may require the
collaborative presence of both radiologist and plastic surgeon
during the examination. Nevertheless, because of its high
availability, HFUS is often the first-line diagnostic examination performed in these patients. Considering the limits of
HFUS, MRI could be proposed as second-line diagnostic

examination, despite its higher costs and reduced availability.
The advantages of MRI are its ability to provide excellent soft
tissue evaluation with multi-parametric diagnostic images
[28].
In our study, TSE T1- and T2-weighted axial and coronal
scans were used, with a total acquisition time of 20 minutes.
The only drawback was the reduction in contrast-to-noise ratio
between the hyperintense signal of subcutaneous fat tissue and
filler on TSE T2-weighted images. This problem can be
minimized using particular fat saturation acquisitions that
nullify the subcutaneous fat tissue’s signal such that the signal
from other tissue is more conspicuous.
There are various techniques for achieving fat saturation
with MRI [34]. All techniques for fat suppression are based on
the fact that, due to the different chemical environment, hydrogen nuclei in water and in fat tissue have different values
for some MRI-relevant parameters, primarily the relaxation
time and the resonance frequency (chemical shift). The most
common method for achieving fat saturation is by applying a
narrow-band frequency-selective RF pulse at the beginning of
any sequence and following it immediately with a spoiler or
crusher gradient that shifts the net magnetization vector of fat
so that it has no longitudinal magnetization at the beginning of
the MR acquisition. This method was used in our fat-saturated
T2-weighted and contrast-enhanced fat-saturated T1weighted acquisitions. The second technique for obtaining

♂

♂

♀
♀
♀

♀

♀

♀
♀

♀
♀

♀

♀

♀

♀
♀

♀

♂

Unknown

PAAG
S
HA
CaHA
HA
PAIG
C
PAIG
HA
PAIG
S
S
HA
HA
AH
Bioplastique
AH
Unknown
AH
AH
Unknown
Unknown
Unknown

HA
HA
S
HA
PAIG
PLLA
HA
HA
PAAG
Unknown
PAAG
PAAG

♀
♀

♀

HA

♀

Hyper

Hyper
Hyper
Hypo
Hyper
Hyper
Hypo
Hypo
Hyper
Hyper
Hypo
Hyper
Hypo
Hypo
Hypo
Hypo
Hyper
Hyper
Hyper

Hyper
Hypo
Hyper
Hypo Hyper

Hypo
Hyper
Hyper
Hyper
Hypo
Hyper
Hyper

Hyper
Hyper
Hypo
Hyper

Hyper

Hyper

HA

♀

Nasolabial folds

Zygomas

Zygomas and cheeks
Lips
Zygomas and cheeks
Glabella and Nasolabial folds
Zygomas, Lips and Cheeks
Lips
Lips
Zygomas and Nasolabial folds
Nasolabial folds
Lips and Glabella
Nasolabial folds
Zygoma
Lower lip
Nasolabial folds, Lips and Glabella
Lips
Lips

Zigoma sx, lips
Zigoma dx, chin
Zygomas
Zygomas

Glabella
Nasolabial folds
Cheeks
Lips
Zygomas
Lips
Glabella

Zygomas
Nasolabial folds
Zygomas
Nasolabial folds
Nasolabial folds
Nasolabial folds
Lips
Lips

T2-w. signal Sites of injection
intensity

Yes

No
No

Yes
No

No

No

No

Yes
No

Yes

No

No

No
No

No

No

No
Bilateral IIA

Yes

Yes

Chronic ischemic cerebral
gliosis
Left face skin redness and
blisters

Occasional findings

Dental implant MR artefacts

Inflammatory granuloma

Inflammatory granuloma

Inflammatory granuloma
No
No

Inflammatory granuloma

Inflammatory granuloma

No
No

Dental implant MR artefacts
Left temporal arachnoid cyst
Inflammatory granuloma Right dental apical granuloma
Fibrotic reaction
Dental implant MR artefacts

Fibrotic reaction

No

Inflammatory granuloma Left frontal meningioma
Amorphous tissue
Post-traumatic malacia
frontal area
No
Dental implant MR artefacts

Inflammatory granuloma Right skin ulcer
Lupus and lichen

No

No

No
No

Amorphous tissue

No

Contrast enhancement Biopsy and Histology
after Gadolinium

Bilateral IA, IB, IIA, IIB (26 mm) No
Yes
No
Bilateral IIA, IIB
Yes
No
No
Bilateral IIA, IIB
No

Bilateral IIA

No
No

No
Bilateral IIA, IIB

Bilateral IIA

No

Bilateral IB, IIA, IIB

Bilateral IIA, IIB
No

Bilateral IIA, IIB

Bilateral IB

Bilateral IB

No
Right IB, Bilateral IIB

Bilateral IB, IIA, IIB

No

Lymph node enlargement
and site

Types of filler, sites of injection, MRI findings, biopsy and histological specimens in patients with local complications after facial filler injections

PTS Type of filler

Table 2
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Legend

HA Hyaluronic acid, C Collagen, S Silicone, PAAG Polyacrylamide gel, PLLA Poly-L-lactic acid, PAIG Polyalkylimide gel, PMMA Poly(methyl methacrylate) microspheres, CaHA Calcium
hydroxylapatite, Bioplastique Silicone and polyvinilpirrolidone, AH Acrylic hydrogel particles, copolymer of 40 % hydroxyl-ethyl-methacrylate (HEMA) and ethyl-methacrylate (EMA) and HA 60 %

No
Inflammatory granuloma
Fibrotic reaction
No
Yes
No
Bilateral IB, IIA
Bilateral IIA, IIB
No
Lips
Nasolabial folds
Nasolabial folds
Unknown
Hypo
Unknown
Hypo
Unknown Unknown Hyper
Hypo
♀
♀
♀

PTS Type of filler

Table 2 (continued)

T2-w. signal Sites of injection
intensity

Lymph node enlargement
and site

Contrast enhancement Biopsy and Histology
after Gadolinium

Occasional findings
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fat saturation is an inversion-recovery pulse to nullify the
signal from fat. TIRM sequences are specific T2-weighted
inversion-recovery acquisitions that are more efficient for
nullifying the signal from fat and that allow optimal detection
of fillers within subcutaneous fat tissue. This acquisition is
also used to nullify the signal from silicone, with an inversion
time of 150 ms [35].
Reports have appeared sporadically in the literature in
which MRI has been proposed for the evaluation of
cosmetic filler [7, 33, 36, 37] but the increase in the
use of these cosmetic procedures and subsequent facial
complications necessitate improvements in the application of this modality.
Our study confirmed that HA appeared with a hyperintense
signal on T2-weighted images, as reported by previous studies
[36, 37] in which MRI was performed four times on each
patient. In these studies, the signal intensity of HA on T2weighted images decreased progressively with time due to
product reabsorption. In our study, the MR examination was
performed just once on each patient, and therefore it was
impossible to demonstrate the signal intensity variations on
T2-weighted images.
Bello et al. [7] reported an MRI assessment of polyacrylamide gel (PAAG) implanted in rabbit ears, which showed no
filler dislocation and absence of inflammatory reaction after a
follow-up of seven months. Our MRI findings showed regional lymph node enlargement in three of four patients with
complications after PAAG injections and showed subcutaneous contrast enhancement in two of those patients (Table 2).
MRI detected dislocation of PAAG filler in the only patient
with no other MRI pathological finding.
MRI—without exposing patients to ionizing radiation—
offers the plastic surgeon spatial visualization on axial and
coronal scans of the site and extent of the filler as well as the
anatomical landmarks, a result that is not possible with
ultrasound.
MRI has another important role as a diagnostic tool in
patients with complications. As demonstrated by Paajaneen
et al., this diagnostic modality can accurately identify the
presence of foreign material in soft tissues and can detect soft
tissue inflammation in vivo using IV administration of gadolinium [29].
The present study, with the use of Fischer’s exact test,
statistically demonstrated that gadolinium enhancement of
soft tissue observed in complicated cases was related to a
granulomatous reaction, excluding all other complications.
This is the first time that this correlation has been reported
and this finding is fundamental for the treatment of filler
complications (Fig. 5). A previous study by Kransdorf et al.
[38] reported a diagnosis of granulomatous inflammatory
reaction based on soft tissue enhancement after IV administration of a paramagnetic contrast agent in a case of subcutaneous granuloma annulare.
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Fig. 2 (A, B, C, D): Group 2 patient with temporary dermal fillers (HA)
injected 7 months previously, with lumps at the level of superior lip and
glabella (A). The lumps show hyperintense signal on TIRM acquisitions
(TR: 9000 ms, TE: 67 ms, TI: 150 ms, ETL: 11) (B) (white arrows) and
strong contrast enhancement on TSE T1-weighted fat-saturated
acquisition (TR: 487 ms, TE: 11 ms, ETL: 5, TI: 150 ms) after IV

administration of Gd-DOTA (C) (white arrows) on the same axial plane
at the level of the glabella. Histological specimens stained with H&E (D)
show multiple spaces, optically empty or with material, surrounded by
multinucleated giant cells (small white arrows) and by histiocytes,
forming some foreign-body granulomas

As HFUS is not capable of diagnosing certain granulomatous
inflammatory responses after filler injection, the higher costs of
MRI are justified. The diagnosis of severe granulomatous reactions after filler injections is critical for subsequent treatment
planning and provides evidence, if needed, for legal action.
MRI allows filler characterization and evaluation of adjacent
tissue modification after in vivo injection, particularly with the
use of T2-weighted acquisition, as shown by Gensanne et al.
[36]. The signal intensity of dermal fillers on T2-weighted images may be different within the same subject as a result of the
injection of different products in different periods and possible
granulomatous inflammatory or fibrotic reactions. In such situations, the use of paramagnetic contrast media is required in order
to differentiate fibrosis from granulomatous reaction, since

fibrosis does not show significant enhancement after IV administration of paramagnetic contrast media.
A report by Feeney [39] demonstrated an inflammatory
reaction related to hydroxylapatite dermal fillers using FDG
PET/CT and MRI in neoplastic patients who received filler
injections after treatment. Feeney found that intense facial
subcutaneous FDG uptake was associated with the presence
of high-attenuation material (600-700 HU) in five patients
evaluated by PET/CT, with mild enhancement on the
post-gadolinium sequence in only one patient evaluated
by MRI, describing inflammatory reactions in the site of
injection.
Scintigraphy with radiolabelled white blood cells (WBC)
was recently found to be the most accurate method for
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Fig. 3 (A, B, C, D): Group 2
patient with cutaneous fistula in
right zygomatic region (white
circle) (A). MRI shows a diffuse
deep fat tissue hypointense signal
(white arrow) on TSE T1weighted axial scan (TR: 600–
800 ms, TE: 11 ms, ETL: 5) (B),
while TSE T2-weighted axial
scan (TR: 2750 ms, TE: 108 ms,
ETL: 19) shows both
hyperintense and hypointense
spots (white arrow) (C) in right
zygomatic region. TSE fatsaturated T1-weighted axial scan
on the same plane (TR: 487 ms,
TE: 11 ms, ETL: 5, TI: 150 ms)
(D) performed after IV injection
of Gd-DOTA shows widespread
contrast enhancement of the
subcutaneous fat tissue of the
right zygomatic region (D) and a
subsequent skin biopsy
demonstrates a diffuse
granulomatous inflammatory
reaction

diagnosing infection in patients with long-term dermal filler
complications [30]. The main limitation of MRI is difficulty in
diagnosing a subcutaneous infection. In cases of clinical suspicion of infection, or to exclude an infective process, scintigraphy with radiolabelled WBC could be included in the management of such patients [40].
We found neck lymph node enlargement in 17 of 26
(65 %) patients with complications and in 6 of 19
(31.5 %) normal volunteers with facial dermal fillers.
Lymph node enlargement was noted at the IA, IB, IIA,
and IIB cervical levels in complicated cases. These lymph
nodes were all oval in shape (longitudinal and axial axis

ratio greater than 2), with a longitudinal diameter up to
10 mm and a smooth surface, confirming their reactive
aspect [32]. Lymph node enlargement is not specific to
dermal filler complications, and could also be related to
previous ENT (ear, nose, throat) infections, but the higher
percentage of enlarged lymph nodes characteristically
draining the treated facial areas in pathological versus
normal cases [41] is highly suggestive of a positive correlation with facial dermal filler complications. After every
episode of lymph node functional hyperplasia following an
immune response, the cellular components (macrophages,
dendritic and Langerhans cells, and B and T lymphocytes)
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Fig. 4 (A, B, C, D): Group 2 patient with permanent dermal filler (PAIG)
on both nasolabial folds and zygomatic region evaluated with TSE T1weighted (TR: 600–800 ms, TE: 11 ms, ETL: 5) (A) and TSE T2weighted fat saturated (TR: 2750 ms, TE: 108 ms, ETL: 19) (B) on the
same axial scan (white arrows). After IV administration of Gd-DOTA, no

areas of contrast enhancement are detected on TSE T1-weighted fatsaturated axial scan (TR: 487 ms, TE: 11 ms, ETL: 5, TI: 150 ms) (C)
(white arrows). A subsequent skin biopsy and histological specimen
stained with H&E (D) shows an amorphous material with collagen fibres,
with no inflammatory infiltration

return to normal proportions, while the stromal hyperplasia
remains [42].
The survey of different signal intensities between enlarged
lymph nodes and injected subcutaneous fillers suggests the
absence of foreign-body reaction and the absence of lymph
node contrast enhancement excludes lymphadenitis. In this
study, patients were not selected for surgical removal of enlarged lymph nodes, as it was not necessary for clinical
purposes, nor was it allowed by the local ethics committee
authorization.
Cooperation between radiologists and plastic surgeons is
imperative for achieving the best diagnostic MRI results and
offering optimal and customized care to patients presenting
complications after filler injections for cosmetic purposes.

MRI distinguishes among complications (migration, granulomatous reaction and fibrosis), providing valuable information
for treatment planning. MR multiplanar acquisition defining
precise anatomical landmarks offers the best imaging modality to evaluate filler migration. The IV administration of paramagnetic contrast media allows the differential diagnosis between inflammatory granulomatous reaction and subcutaneous fibrosis, which does not show significant contrast enhancement (Fig. 5). Based on diagnostic imaging results,
when dislocation occurs, surgery is planned. In cases of granulomas, medical therapy is our first choice, and if no improvement occurs, surgical removal is the next option. In cases of
fibrosis, a lipofilling procedure and/or surgical removal are
indicated, depending on the patient’s wishes.

Eur Radiol
Fig. 5 Description of the
proposed diagnostic MRI
pathway in patients with facial
dermal filler in normal and
complicated cases

In conclusion, regardless of its high cost, contrastenhanced MRI should be recommended as a diagnostic tool
for patients with severe late side effects after injection of
temporary or permanent facial dermal fillers, particularly
when an inflammatory granulomatous reaction is suspected.
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