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Abstract

Alopecia secondary to facial filler injections is a highly unusual sequela. Only 2 cases of hyalu-
ronic acid-induced alopecia have been reported to date. Accumulating evidence suggests vas-
cular compromise as its etiology, which can be accidental intravascular injection or external
compression by overfilled materials. We hereby present, to the best of our knowledge, the first
case of localized nonscarring and scarring alopecia secondary to autologous fat grafting and

review the literature regarding filler-induced alopecia. © 2019 The Author(s)
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Introduction

Vascular occlusion is a rare but devastating complication of facial soft tissue augmenta-
tion. Apart from skin necrosis, it can cause permanent blindness and ischemic strokes [1, 2].
The most common filler type associated with filler-induced iatrogenic blindness mentioned in
the literature was autologous fat (48%), followed by hyaluronic acid (HA, 23.5%) [3]. Moreo-
ver, vascular compromise causing alopecia after filler injections is extremely rare as only 2
cases of HA-induced alopecia have been reported [4, 5]. We herein report, to the best of our
knowledge, the first case of localized alopecia secondary to autologous fat grafting and review
the literature regarding filler-induced alopecia.

Case Report

A healthy 36-year-old Thai woman underwent autologous fat grafting for facial augmen-
tation under local anesthesia by a qualified medical doctor at an aesthetic clinic. A total volume
of 23 mL of fat was grafted for the whole face by using 25-G blunt cannulas. About 2 mL were
injected into each temple. Immediately after the procedure, she experienced an intense sharp
burning pain over the right temple without skin-color changes. The only immediate post-pro-
cedure treatment received was prophylactic therapy with amoxicillin. Bluish-purple mottling
of the skin was noticed along her right lateral hairline by the next day. On day 5 after fat graft-
ing, three islands of skin necrosis with superficial crusts and clear discharge were evident on
the right temple and temporoparietal scalp. The burning pain also disappeared with skin ne-
crosis. The patient returned to the clinic to seek management. Local wound care and 3-day
intravenous ceftriaxone treatment were given. Switching to oral amoxicillin/clavulanate was
performed later.

On day 14, an area of hair loss had developed in a linear pattern over the right temporo-
parietal scalp and became progressively larger. The patient was referred to our hospital on
day 35 after injection due to concerns of hair loss. Upon examination, a large, well-demar-
cated, nearly hairless patch, measuring 8 x 5 cm, with skin dyschromia was noted on the right
temporoparietal scalp (Fig. 1). The hair pull test was negative. Trichoscopy showed black dots,
broken hairs, exclamation mark hairs, angulated hairs (fractured hairs forming a sharp angle
along the hair shaft) and V-signs at the periphery of the alopecic patch (Fig. 2a). It also re-
vealed black dots on a background of white areas and scattered arborizing vessels in the area
near the lateral hairline, suspicious for scarring alopecia (Fig. 2b).

Paired 4-mm punch biopsy specimens for horizontal and vertical sectioning were ob-
tained from two sites of the scalp: at the lesion edge (Fig. 3a) and in the area of suspected
scarring alopecia (Fig. 3b). Histopathology of both sections demonstrated a total or near-total
shift of anagen to catagen/telogen follicles, clumps of pigment within follicles and stelae, focal
necrotic keratinocytes in the follicular epithelium, as well as mild perivascular and perifollic-
ular lymphocytic infiltrates. Histopathology of the area of suspected scarring alopecia (Fig. 3b)
also showed a decreased number of hair follicles, dermal pools of adipocytes admixed with
inflammatory cells, and some adipocytes within the follicular epithelium. Foreign material in
the vessel lumen, vascular necrosis, or fibrosis was not present in both sections.
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Vascular compromise causing alopecia was diagnosed. The occlusion most likely hap-
pened in both the parietal and frontal branches of the right superficial temporal artery. In ad-
dition to patient reassurance, 5% minoxidil solution was prescribed for twice-daily use. Three
months after fat grafting, hair regrowth, with approximately 50% of the native hair density,
was noticeable all over the alopecic patch, except in the area of previous skin necrosis. New
hair growth was restored to full density at 6 months after the procedure (Fig. 1).

Discussion

Alopecia secondary to facial filler injections is a highly unusual sequela. Only 3 cases, in-
cluding the current case, have been reported to date. The filler material used in the first 2 cases
was HA while autologous fat was utilized in the current case. Accumulating evidence suggests
vascular compromise as its etiology, which can be accidental intravascular injection or exter-
nal compression by overfilled materials. Initial manifestations of intra-arterial occlusion in-
clude disproportionate pain and immediate skin blanching. The affected sites may later de-
velop livedo reticularis, blue-black discoloration of the skin, and ulceration with or without
scar formation [6]. Vascular compression by a large volume of injected materials can manifest
a delayed onset of arterial occlusion [7].

All 3 reported cases had a similar clinical presentation (Table 1). Skin necrosis and alope-
cia occurred after temple augmentation, probably resulting from a vascular blockage in the
parietal branch of the superficial temporal artery. All cases experienced a persistent high-in-
tensity pain immediately after the procedure, followed by a varying degree of skin necrosis
with crust formation as well as alopecia, in the anatomical territories of the superficial tem-
poral artery. The onset of alopecia was about 2 weeks after injection, presenting as a solitary,
well-demarcated, nearly hairless patch. Spontaneous hair regrowth developed in about 3
months, gaining full hair density in about 6 months after injection. Nonetheless, permanent
hair loss occurred in the area of previous skin necrosis. The patients’ manifestations, treat-
ment, and outcomes are shown in Table 1.

Regarding histopathology, all cases demonstrated a total or near-total shift to cat-
agen/telogen follicles, pools of foreign material in the dermis, and mild infiltration of inflam-
matory cells, mainly lymphocytes and macrophages. Other partially observable features in-
cluded pigment casts in the follicles or fibrous streamers, trichomalacia, and foreign material
within the vascular lumen. Trichoscopy of filler-induced alopecia was first described in the
current case, representing two different trichoscopic patterns. The features of dystrophic
hairs resembling alopecia areata, such as broken hairs, exclamation mark hairs, and angulated
hairs [8], were observed, particularly in the peripheral rim of the alopecic patch. White areas
and scattered arborizing vessels were noticed in the area of previous skin necrosis, where
early-stage scarring alopecia was suspected.

Clinical presentations, histopathology, and clinical course of filler-induced alopecia are
relatively similar to those of pressure-induced alopecia [9, 10]. However, patients with hair
loss secondary to filler injections have a shorter onset time of alopecia after injection com-
pared with those after pressure. Furthermore, occurrence rates of skin necrosis and perma-
nent hair loss are greatly higher in cases of filler-induced alopecia [11-13]. This might imply
that filler-induced and pressure-induced alopecias share the same etiology, which is vascular
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compromise leading to local tissue hypoperfusion and hypoxia, but with a different degree of
ischemic damage.

We speculate that disturbances in the pattern of hair growth depend basically on the de-
gree of scalp ischemia. In the ischemic core, acute vascular occlusion abruptly interrupts vital
blood supply to the growing hair follicles, contributing to sudden termination of the anagen
phase and uniform entry into the catagen phase. Consequently, dystrophic catagen hair folli-
cles with rapid shedding are formed, possibly due to ischemia-induced apoptosis. As for the
ischemic periphery, the damage may not be severe enough to convert hair follicles into differ-
ent growth phases; however, dystrophic anagen hairs are produced.

Filler-induced alopecia is generally reversible within 6 months, except for the site of pre-
vious skin necrosis. The subsequent development of permanent alopecia is suspected to result
from irreversible damage to hair follicle stem cells located in the bulge region by the necrotic
process [14]. As reversibility of hair loss is dependent on having adequate collateral flow and
sufficient reperfusion to maintain viable scalp tissue, early recognition and immediate man-
agement of vascular compromise are keys for hair preservation.

Mainstays of treatment for filler-induced vascular compromise include hyaluronidase in-
jection (in cases of HA) to minimize the remaining material and reduce pressure on the oc-
cluded vessel, warm compresses and nitroglycerin paste application to promote vasodilation,
massaging to break a focal obstruction, and oral acetylsalicylic acid to prevent further clotting.
Other strategies are systemic or intralesional steroids to reduce inflammation in the injured
tissue which might cause a greater degree of vascular compromise, and hyperbaric oxygen
therapy to keep tissue viable [15-17].

In conclusion, although filler-induced vascular compromise leading to alopecia is a rare
event, it can leave permanent hair loss. Early detection and prompt treatment to enhance vas-
cular reperfusion are of paramount importance for hair regrowth.
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Fig. 1. Vascular compromise after autologous fat grafting into the temple leading to skin necrosis and alo-
pecia, which is generally reversible within 6 months, except for the area of previous skin necrosis.

Fig. 2. Trichoscopy of filler-induced alopecia. Magnification, x20. a At the periphery of the alopecic patch,
black dots, broken hairs, exclamation mark hairs (black arrow), angulated hairs (white arrows), and V-
signs (circles) are evident. b At the site of previous skin necrosis, trichoscopy shows black dots on a back-
ground of white areas and scattered arborizing vessels.
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Fig. 3. Histopathology of filler-induced alopecia. Hematoxylin-eosin stain. Original magnification, x10.
a Specimen from the periphery of the alopecic patch shows a near-total shift to catagen/telogen follicles
and pigment casts in follicles. b Specimen from the site of previous skin necrosis reveals a decreased num-
ber of hair follicles, a total shift to catagen/telogen follicles, pigment casts in the follicles and stelae, dermal
deposits of adipocytes, and mild inflammatory infiltrates.

Table 1. Cases of vascular compromise causing alopecia after soft tissue augmentation into the temple

Ref. Age, Typeof  Volume perClinical presentation Histopathology Treatment Evolution
years filler side
Gan 58 HA 6 mL Immediate: severe persis- Near-total shift out of anagen Intralesional tri- Day 90: hair regrowth
etal. [4] tent pain Focal trichomalacia amcinolone (5  with a small patch of per-
Day 15: a well-defined alope- Dermal pools of mucin mg/mL) manent alopecia
cic patch with scattered Mucin in vascular lumen
superficial crusts Sparse inflammatory infiltrate
Yang 27 HA 6.5 mL Immediate: severe persis- Shift out of anagen FGF gel Day 74: hair regrowth
etal. [5] tent pain Dermal deposits of mucin 2% MNX with a central patch of
Day 9: skin necrosis with Mild inflammatory infiltrate spray permanent alopecia
thin eschar Day 209: restoration of
Day 15: a well-defined alope- full hair density
cic patch with a central
necrotic wound
Current 36 Autolo- 2mL Immediate: moderate persistent Near-total shift out of anagen 5% MNX Day 90: hair regrowth and
case gous fat pain Pigment casts in follicles/stelae lotion patches of permanent alo-

Day 1: livedo reticularis

Day 5: skin necrosis with superficial
crusts

Day 14: a well-defined alope-

cic patch with necrotic crusts

Follicular necrotic keratinocytes

Mild inflammatory infiltrates
Dermal pools of adipocytes
Adipocytes in follicles

pecia
Day 180: restoration of
full hair density

HA, hyaluronic acid; FGF, fibroblast growth factor; MNX, minoxidil.
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