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ABSTRACT

Background: As the number of soft tissue filleriinjections increases, the number of adverse events associated with injection may rise.
Impending necrosis represents a serious complication that, if not treated eorrectly and timely, may have grave conseguences.

Objective: \We describe a protocol utilizing hyaluronidase, nitroglycerin paste, aspirin, antacid and a topical oxygen therapy that may be
used to treat impending necrosis subsequent to injection with soft tissueffillers.

Conclusion: \We have successfully treated nine postfiller injection adverse events involving impending necrosis or necrosis following both
hyaluronic acid and calcium hydroxylapatite injections using our protocol.

J Drugs Dermatol. 2011;10(9)i1007-1012.

INTRODUCTION

he increasing demand for soft tissue augmentation us-

ing non-permanent and semi-permanent fillers repre-

sents a shift in aesthetic medicine towards minimally in-
vasive procedures with fast actualization of results and minimal
morbidity. Soft tissue fillers offer patients a means-to achieve,a
more youthful appearance through the treatment.of fine lines
and facial volume loss associated with the aging face. In 2009,
nearly 1.5 million injections of hyaluronic-acid (HA) and calgium
hydroxylapatite (CaHA) were performed; making it the second
most popular medical cosmetic procedure in the U.S." However,
despite the strong safety profile, complications can occur.

Possible complications associated with soft tissue fillers can
be categorized by time of onset (immediate, early or delayed)
and by severity (minor or major). Minor complications occur-
ring immediately or early after injection are usually transient,
resolving within a week without sequelae and include injection
site associated reactions such as edema, erythema, tenderness
or pain, bruising and itching.* Major side effects have been
both early and delayed in onset and while rare, pose a signifi-
cant risk if not treated immediately.

Impending necrosis following soft tissue filler injection is a ma-
jor, early-onset complication that is likely the result of vascular
injury, compression or obstruction of the facial artery, angular ar-
tery, lateral nasal artery, supratrochlear artery or their branches
and requires swift and aggressive treatment in order to prevent
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tissue necrosis.*® Certain areas, such as the glabella, are at a
higher risk for developing necrosis, although there have been
reports of necrosis in the ala and nasolabial fold area follow-
ing treatment with HA and more recently, CaHA.*5"° Impending
necrosis-has been reported involving all types of filler with inci-
dences ‘estimated'at 0.001 percent for collagen and HA.”-"°

Over the last three| years, there have been nineteen patients
referredto our clinic for evaluation and management of severe ad-
verse events following/soft tissue filler treatments. Following our
report on treatment protocols for managing post-filler hypersen-
sitivity reactions of infectious origins, we have seen an increase in
the number of referred patients with post-treatment “hypersensi-
tivity reactions.”"? In addition and with increasing frequency, we
are also seeing more patients with impending necrosis following
HA and CaHA injections, a potentially devastating complication.
Perhaps the increase in incidence is parallel to the rise in filler
treatments performed in the US, or possibly, it is secondary to
newer and deeper injection patterns. An additional concern is the
varied experience level and training backgrounds of those who
are treating the expanding market of patients.™

It has been our experience that impending necrosis presents in
one of three patterns: immediate, early (within 24-48 hours) and
delayed. However, in treating each presentation slightly differ-
ently, we have had success in preventing significant scarring or
sequelae. To better illustrate our methods for managing post-
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soft tissue filler vascular complications, we present a series
of three impending necrosis cases with varying presentation
and treatment timepoints, all of which have subsequently been
resolved using a modified treatment protocol for treating im-
pending necrosis associated with injections of soft tissue filler.

CASE REPORT

Case 1: Immediate Presentation

Patient is a 39-year-old woman with no significant past medi-
cal history who, following 15 minutes of 2 teaspoon of topical

30% lidocaine cream ( iim] o ndmﬂﬁ acy,
Sherman Oaks, CA), recei @ : AiA ies MG
i 1 old.and.O

Aesthetics, San Mateo, C
cc to each infraorbital region
the left nasolabial fold; and a
an immediate blanch was not
lateral left nasal sidewall and
lip. The injection was immedi
no complaints nor suspected

5 cc of Ca
over the lef
ding down
stopped.

patient had
Application

of a half inch of 2% nitroglyce E. Fougera
& Co., Melville, NY) was mas onto the a Within five
minutes, a pink hue returned t affected a nd the skin

appeared similar to the other
for thirty minutes, and follo

toms, she was discharged without any difficulty.

Two days later, the eturned to the clinic with asym-
metric edema and erythema of the left lower face, along with
congestion of the upper lip and left buccal mucosa (Figure 1a).
There was no sign of skin necrosis, but a reticulated pattern of

vascular congestion was noted. Tenderneng@uchD
ceration of the upper lip was apparent (Fi 1 ndic). I

patient was diagnosed with venous congestion and vascular

compromise. After appropriate skin tgsting, she was ted
with 150 units of hyaluronidase (Vitr e,é'nhan %Llle

cals, Irvine, CA) mixed 1:1 with saline to the left nasolabial
fold and a half inch of a 2% nitroglycerin paste was massaged
into the area. She was placed on methylprednisolone (Medrol
Dosepak, Pfizer, New York, NY), aspirin 325 mg daily, antac-
ids and a topical oxygen infusion cream (Dermacyte Oxygen
Concentrate, Oxygen Biotherapeutics, Inc., Durham, NC) to be
applied topically twice-daily.

She was seen daily for nitroglycerin paste massages with de-
creasing congestion noted each day. Oral cavity ulceration was
resolved within 24 hours of its presentation. Three days later,
five days after the injection, the patient’s erythema and edema
were markedly improved (Figure 1d). Nitroglycerin paste mas-
sages were terminated. She was satisfied with the cosmetic
results. The patient was instructed to complete the methylpred-
nisolone pack and continue the daily aspirin and oxygen cream
for one more week.
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Case 2: Early Presentation (24 to 48 Hours)

Patient is a 43-year-old woman who received 1.0 cc of CaHA
(Radiesse, Merz Aesthetics, San Mateo, CA) into each nasolabial
fold, following 15 minutes of %2 teaspoon of topical 30% lidocaine
cream (Specialty Compounding Pharmacy, Sherman Oaks, CA).
The procedure was uneventful. The patient returned four days
later with complaints of “soreness, swelling and redness” to the
right nasolabial fold region, all of which started approximately
twenty-four hours after receiving the injection (Figure 2a). She
also noted small amounts of drainage coming from the superior
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aspect of the right nasolabial fold. Upon examination, she was
tender to palpation along the entire length of the nasolabial fold.
The overlying skin was erythematous and had a congested retic-
ular pattern (Figure 2b). A small amount of thick serous drainage
was obtained from the superior aspect of the right nasolabial
fold. It was swabbed and sent for culture, which returned nega-
tive for bacterial growth. The area of vascular compromise was
cleansed with betadine, and 2% nitroglycerine paste (Nitro-BID,
E.Fougera & Co., Melville, NY) was applied topically along the en-

FIGURE 2. a) Impending necr s@)URWpQLs 'Fije[ﬁanQ]

Impending necrosis four da after |n|ect|on c) Marked |mpr0vement
following four days of treatme g
|mpr0vementfollowmg 11 days of
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tire nasolabial fold, while topical antibiotic ointment was applied
to the draining area. After testing for hyaluronidase hypersensi-
tivity, 20 units of hyaluronidase (Vitrase, ISTA Pharmaceuticals,
Irvine, CA) were injected into the nasolabial fold and the patient
was started on aspirin 325 mg daily and antacids. We assumed
an infectious process and prescribed clindamycin 300 mg three
times a day for seven days. The edema and erythema continued
to worsen over the next 24 hours, and levofloxacin (Levaquin,
Ortho-McNeil-Janssen Pharmaceuticals, Inc., Titusville, NJ) 750
mg daily was added to her treatment regimen.

GSthtlQmMAIQW@%ayS later (Figure 2c).

The area of.e jration had increased to |nclude

ted to begin placing
ontinue the antibiot-
gen infusion cream

to the area and
plication of topic
n Concentrate,

the area of pre ainage’a
ing signs of partial thickness epithelialization. A small amount

) [-of erusting.remained. After cleansing, a third dose of 2% nitro-

glycerin paste was applied to the nasolabial fold.

One week later, upon examination, the areas of induration and
erythema were nearly resolved, and the wound at the supe-

asolabial fold had completely epithelized
ye next several weeks, the patient returned
three times for "additional doses of 2% nitroglycerin paste.
She bglieved it hadlan immediate effect on reducing the viola-

LA @pdlyo the overlying skin. Four weeks after
the initiallinje symptoms were resolved, and the pa-
tient was satisfied with the cosmetic improvement.

Case 3: Delayed Presentation (4 Weeks)

Patient is a 36-year-old woman with a past medical history signifi-
cant for prior oral herpes infection who presented to our clinic one
month after undergoing CaHA injection into her right nasolabial
fold by an outside physician. Per the patient, within twenty-four
hours of the injection, she noticed swelling, erythema and bruis-
ing extending from the nasolabial onto the right malar region.
The wound worsened over the next several days with increasing
spreading erythema and edema extending superiorly to her me-
dial orbit and inferiorly to the inferior aspect of her nasolabial fold.
There was skin breakdown and ulceration over the nasolabial fold
(Figure 3a). The patient went to a local Emergency Room, where
the treating physician suspected an infectious etiology. She was
treated with an unknown intravenous antibiotic. A referral to a
different local plastic surgeon resulted in a prescription for oral
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valacyclovir HCL (Valtrex, GlaxoSmithKline, London, UK), cipro-
floxacin (Cipro, Bayer, Leverkusen, Germany) and topical steroid
therapy. There was little improvement in her condition over the
next four weeks and she was referred to our clinic for tertiary
evaluation. On examination in our clinic, she had a large patch
of reticulated skin on the right malar region measuring 8 x 2.5 cm
with a mild amount of edema, and the skin was atrophic, but epi-
thelized (Figure 3b). There was no purulent drainage.

The patient was treated according to our impending necrosis

protocol. After cleansing {5\_ i’ﬁtegsﬁzn testi V]ﬁ) ntj 4
of hyaluronidase (Vitr<':1s<-‘jr| ﬁlﬁ ic@,ﬁ? eﬁe G
nitrog eri N

was injected into the ind and.a.2%
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She was started on topical oxy
Concentrate, Oxygen Biothera
rin 325 mg daily and instructe
On follow up, she continued t
to the nasolabial fold, but both
ditional dose of 2% nitroglyc
patient was instructed to con
therapy. The oral medicines wi
ter beginning our treatment pr
was noted in the affected area
about her outcome (Figure 3c)

r weeks af-
provement

Necrosis relate oft tissue filler
injections of the nasolabial fold, glabella or

other vascular watershed areas is a serious
complication, and, while rare, :@@icmo't

should be aware of a treatment protocol.

Penaltie

DISCUSSION

Necrosis related to soft tissue filler injections of the nasolabial
fold, glabella or other vascular watershed areas is a serious
complication, and, while rare, all physicians should be aware
of a treatment protocol. A possible cause of the necrosis is in-
travascular injection of the filler product and resulting vascular
occlusion, which would result in an immediate blanching along
a recognizable vascular pattern. This should be obvious to the
injecting physician. One could argue that aspirating before inject-
ing could be helpful to indentifying intravascular cannulization.
However, it is technically difficult to aspirate adequately with the
current FDA cosmetically approved soft tissue filler products in
the U.S. In an attempt to reduce immediate intravascular em-
bolus, it has been our practice to inject slowly anterograde and
to keep the needle constantly mobile. We also avoid injection
in the immediate vicinity of large named facial vessels and pre-
mix our product with 0.3 ml of lidocaine prior to injecting, which
decreases the viscosity of the product and theoretically reduc-
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FIGURE 3. a) Impending necrosis one week after injection. h) Impend-
ing necrosis 4-5 weeks after injection. ¢) Marked improvement
following four weeks of treatment.

es riﬁr occlusiol. Additionally, the recent adoption of blunt
i

Sip c

p&@ y‘l Medical Aesthetics, Paris, France) for
subdermal injections significantly reduces post-treatment ecchy-

moses and likely reduces the risk for intravascular cannulization.

However, most of the impending necrosis that we have treat-
ed is likely due to either pressure necrosis secondary to local
edema or to occlusion of adjacent vasculature secondary to the
hydrophilic properties of the product. These mechanisms ex-
plain the delayed onset reported.

The senior author has instituted a modified version of a previous-
ly published protocol to treat impending necrosis subsequent to
soft tissue filler injection with efficacious results (Table 1)." Upon
first recognition of vascular compromise, as evident by blanching
followed by a dusky or purple discoloration of the area, injection
should be immediately discontinued.4 Regardless of the filler,
10-30 units of hyaluronidase (Vitrase, ISTA Pharmaceuticals, Ir-
vine, CA) diluted 1:1 with saline per 2x2 cm area are injected into
the area of impending necrosis. Skin testing is recommended
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TABLE 1.

Recognition and Management of Impending Necrosis

Immediate or early blanching followed by a
dusky or purple discoloration of the area

Discontinue injection
Perform hyaluronidase skin testing
Inject 10-30 U of hyaluronidase per 2x2 cm area

Massage 2 inch of 2% nitroglycerin paste into the
area Apply warm compresses

Begin 325 mg ASA and an antacid'regimen

Apply topicalexygenscosmeceuticaltherapy-BiD

Follow patient daily for further signs of
occlusion/necrosis

Continue hyaluronidase and 2% nitroglycerin
paste daily as needed

Continue ASA, antacid and topical oxygen
therapy until wound has healed

If edema progresses, place on Medrol Dose pack
Consider hyperbaric oxygen for progressing
necrosis resistant to the above-mentioned
treatments options

prior to treatment with,hyaluronidase as a hypersensitivity. re-
action can occur.*8 [t'hassbeen previously demonstrated that
hyaluronidase has edema-reducing benefits and has been ef-
ficacious in mediating rejection-induced edema and necrosis
associated with myocardial infarction.’®" It is probable that an
increased inflammatory response causes an increase,in hyalure=
nan due to proinflammatory cytokines and growthfactors, which
is then mitigated by the hyaluronidase.”? Its edema-reducing
benefits and theoretical reduction in o¢cluding vessel pressure
is why we believe it is efficacious in treating impending necrosis
secondary to all products, not just hyaluronic acid.

Additionally, 2% nitroglycerin paste (Nitro-BID, E. Fougera & Co.,
Melville, NY) is applied to the affected area with the amount de-
pendent on size and area of impending necrosis. The volume of
distribution of nitroglycerin is about 3 L/kg, with a half-life of about
three minutes and maximal achievable duration of anti-anginal ef-
fects being about 12 hours.?* The nitroglycerin paste is applied daily
to the affected area so long as the capillary refill rate is less than two
seconds. The area is massaged and warm compresses are applied
to increase vasodilation. Often, an immediate vasodilatory effect
with improvement in the skin color is realized. Care is taken to
use a small amount of 2% nitroglycerin paste (approximately a
half inch), as too much can lead to unwanted systemic effects.

The patient is started on an aspirin regimen of 325 mg daily to
prevent further clot formation due to vascular compromise and
an antacid to prevent aspirin-associated gastritis. Topical oxygen
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cosmeceutical therapy (Dermacyte Oxygen Concentrate, Oxy-
gen Biotherapeutics, Inc., Durham, NC) is applied to the affected
area twice-daily. Topical oxygen therapies have demonstrated
an enhanced rate of epithelialization of excisional wounds
and second-degree burns.? Hyperbaric oxygen has also been
recommended as a treatment option for impending necrosis,
depending on the severity of the condition.”® However, the risks,
benefits and inconveniences associated with the treatment may
pose significant barriers to some and the procedure is recom-
mended in instances of severe necrosis or delayed presentations
in which the tissue is not healing well.*

Patients are.followed daily. for further signs of occlusion or ne-
crosis. If improvement is noted, nitroglycerin paste massages can
be stopped. However, they anecdotally seem to accelerate the re-
ticulated vascular congestion resolution. Topical oxygen therapy
and aspirin are continued until the wound is satisfactorily healed.
If there is no improvement or if progression of necrosis occurs,
the regimen should be repeated daily. If edema is slow to resolve,
methylprednisolone (Medrol Dosepak, Pfizer, New York, NY) is
added. Hyperbaric oxygen should be considered if the above
measures are still not adequate.

As the use of fillers becomes.in€reasingly more common and the
skill level of those injecting is so varied, adverse events can be
expected to ingrease as well: Avoiding complications is always
the best measure, and with appropriate training and injection
techniques, many complications can be avoided. However,
adverse events can occur in the best of hands, and early detec-
tion is imperative. If a consensus can be agreed on how to treat
adyersesevepts, effectively, then devastating complications can
be ‘prevented. t is'our belief that the protocol we are using for
treating impending necrosis has been successful for managing
immegdiate and delayed presentation of impending necrosis.

CONCLUSION

We have successfully treated nine post-filler injection adverse
events involving impending necrosis or necrosis following
both HA and CaHA injections using our protocol. Proper man-
agement of complications associated with soft tissue fillers is
imperative as both the number of injections and fillers expands.
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