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INTRODUCTION

Background: Filler-induced facial skin ischemia is a potential
complication of dermal filler injections that can result in tissue
damage and necrosis. Due to its vasodilatory properties, nitroglycerin
has been proposed as a treatment option; however, its effectiveness
in this context remains uncertain.

Method: A narrative review was conducted to investigate the
existing evidence on the effectiveness of nitroglycerin in treating
filler-induced facial skin ischemia. Relevant studies were identified
through searches of electronic databases and manual screening of
reference lists.

Results: findings demonstrated limited evidence supporting the
efficacy of the nitroglycerin in this context. Although there are
case studies indicate that the combination of nitroglycerin and
hyaluronidase effectively treats filler-induced facial skin ischemia,
only one case report demonstrates the efficacy of nitroglycerin alone.
Furthermore, a rat model showed no benefits from nitroglycerin and
revealed harmful results.

Conclusion: The evidence regarding the efficacy of nitroglycerin in
treating filler-induced facial skin ischemia is inconclusive, which
calls into question its routine use. Further studies are needed to
ascertain the efficacy of nitroglycerin both as a standalone treatment
and in combination with other therapies for this condition. Clinicians
should consider the limited available data when selecting treatment
options for individuals with filler-induced facial skin ischemia.
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are utilized in various clinical conditions, including

Filling agents have been widely used in recent
years to achieve aesthetic goals, providing sustained
cosmetic benefits for up to one year !. Fillers are
used for soft tissue augmentation and volumization
in cosmetics procedures 2. Moreover, dermal fillers

the treatment of tear trough deformity 3, severe
nasolabial folds 4, osteoarthritis °, facial paralysis °,
HIV-associated facial lipoatrophy 7, among others.
Achieving successful cosmetic and therapeutic

outcomes depend on multiple factors, including
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the physician’s technique and expertise, product
characteristics, and patient-related variables 8°.
However, adverse events and complications are
inevitable '°. Local or systemic reactions may
lead to immune-mediated adverse effects !'. FDA-
approved filler products rarely cause hypersensitivity
reactions '2. These adverse responses have decreased
due to improved physician education, standardized
injection techniques, proper dilution, and avoidance
injections into blood vessels '3. Bacterial infections
are rarely reported in pathological examinations of
filler induced adverse events 4. However, bacterial
contamination during procedures can lead to bacterial
cellulitis or abscess formation . Certain fillers, such
as injectable hyaluronic acids (HA), have short-term
effects, and hyaluronidase can typically resolve their
complications; in contrast, other fillers are permanent,
making the management of their side effects more
challenging !°.The lack of evidence-based medicine
in cosmetic practice has contributed to increased
inexperience and incompetence in the diagnosis and
management of side effects related to filler adverse
events. Consequently, due to insufficient management
protocols to prevent these side effects, there has
been a rise in unwanted vascular or vascular-related
complications. These complications are often referred
for treatment at later stages and require more complex
therapeutic approaches to achieve optimal recovery .
Because hyaluronic acid fillers can be injected at
various tissue levels, there is a risk of unintended
intravascular injection. If vascular occlusion is not
promptly identified and treated, Tissue necrosis may
develop. Unexpected intravascular filler injections are
directly associated with more severe side effects and
the formation of emboli, which can exacerbate life-
threatening conditions, including cerebral embolism !”.
Intravascular injections are not uncommon; more
than half of expert aesthetic clinicians with years of
injection experience have reported such incidents '%.
Furthermore, these events can present with multiple
symptoms, including sudden dermal changes indicative
of ischemia '°, nausea and vomiting, lateralized
neurological symptoms, central nervous system
manifestations, and even death %°. Vision changes
have also been reported in the literature 2! as a
consequence of ophthalmic artery embolism 2. A
review of the literature does not support the sensitivity
of aspiration prior to injection, despite its fundamental
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role 23. Additionally, skin ischemia and necrosis may
occur following filler injections 24>, Reduced blood
flow to the skin, or skin ischemia, is a common side
effect of filler injections that may result from blood
vessel compression or embolization filler material
into arterial vessels 2426 This is a significant concern
in the field of aesthetic, as it can result in serious
complications and poor patient outcomes, often
accompanied co-injuries to nerves or vision 2429,
However, there is currently limited information
on this topic, and the available studies are often
conflicting and difficult to interpret. Case reports with
individualized treatment remain the only available
evidence. For filler-induced facial skin ischemia,
various techniques and dosages are used, including
topical applications of hyaluronidase %, intra-
arterial injections of hyaluronidase 27, and as pulsed
hyaluronidase injections. Additionally, the timing of
hyaluronidase administration is a critical factor in the
effective treatment of ischemia injection 3. Although
adverse reactions to hyaluronidase are rare, some
authors recommend performing a skin test prior to
application 3!. A potential issue with hyaluronidase
is its capacity to cause endothelial injury 32, which
may increase the risk of scarring or tissue damage.
Although no research has been conducted, some
authors have suggested nitroglycerin as a possible
alternative or supplemental therapy for filler-induced
skin ischemia. To provide a comprehensive overview of
this potential complication of dermal filler injections,
this narrative review focuses on filler-induced facial
skin ischemia. By evaluating the potential benefits
and risks of nitroglycerin as a treatment option, this
study aims to guide clinical practice and improve
outcomes for patients experiencing filler-induced
skin ischemia.

METHODS

This narrative review was conducted by searching
electronic databases, including PubMed, Scopus,
and Web of Science, up to July 1% 20235, using a
combination of keywords, and Medical Subject
Headings (MeSH) terms. PubMed search syntax
was as follows: (“Nitroglycerin”[Mesh] OR
“Nitroglycerin”[tiab] OR “glyceryl trinitrate”[tiab])
AND (“Facial Dermatoses”[Mesh] OR “Skin
Ischemia”[Mesh] OR “facial ischemia”[tiab] OR
“skin necrosis”[tiab] OR “vascular occlusion”[tiab])
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AND (“Dermal Fillers”[Mesh] OR “Hyaluronic
Acid”’[Mesh] OR “fillers”[tiab] OR “soft tissue
fillers”[tiab]) AND (“Treatment Outcome”[Mesh]
OR “therapeutics”’[Mesh] OR “efficacy”’[tiab] OR
“management”[tiab])

Boolean operators (AND, OR) were used to refine
the search. Additional searches were performed in
Scopus and Web of Science using similar keyword
combinations. Manual screening of reference lists from
retrieved papers identified further relevant studies.

Eligibility Criteria

This review, limited to English-language
publications without date restrictions, included original
research papers, case reports, and systematic reviews
examining the use of nitroglycerin for filler-induced
facial ischemia in both human and animal studies.
Exclusion criteria eliminated irrelevant studies on
ischemia unrelated to fillers, non-English publications
without available translations, conference abstracts
lacking sufficient data, and duplicate reports.

Data synthesis

Regarding the heterogeneity of the available
evidence, the findings from 31 studies 3304
synthesized narratively to evaluate efficacy, underlying
mechanisms, and clinical implications.

were

RESULTS
Pathophysiology and co-injuries of filler-
induced skin ischemia:

Soft tissue augmentation with dermal fillers is
performed to achieve a more youthful appearance and
has become an integral part of procedures conducted
by aesthetic physicians. When performing these
procedures, physicians should be aware of the rare but
clinically significant complications associated with
dermal fillers 33. Tissue necrosis can be prevented
through prompt diagnosis and rapid management of
ischemic events. Vascular occlusion occurs when
blood flow through an artery that is obstructed. This
occlusion may be complete or partial, resulting in
reduced or halted blood flow 4. Vascular blockage
can be caused by internal factors, such as a blood
clots, external factors like fillers, or compression
from external sources. If left untreated, vascular
blockage of the blood vessels supplying the skin can
lead to skin necrosis and tissue death 3. Necrosis
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is often associated with the injection of soft tissue
fillers, although it may also occur as a consequence
of various cosmetic procedures. Injection of several
types of skin fillers- such as collagen, hyaluronic acid,
polymethylmethacrylate beads (PMMA), calcium
hydroxylapatite, and autologous fat- has been reported
to cause skin necrosis 3%37. Ischemic complications
resulting from filler injections can be attributed to
several factors. Anatomical changes and variations
due to scarring, trauma, or previous surgery may be a
primary cause of intravascular injection, contributing
to focal ischemia and necrosis *%°. Because scarring
and structural alterations affect blood flow, patients
who have undergone prior surgeries, such as cosmetic
rhinoplasty, may be more susceptible to these
complications *°. For example, Grunebaum et al.
reported a case of left alar necrosis in a woman who
had previously undergone rhinoplasty following a
hyaluronic acid injection into the nasolabial folds.
The choice of filler products and knowledge of
proper injection techniques play a significant role
in minimizing potential side effects. In particular,
deep injections of concentrated skin products in
high-risk areas should be avoided. Superficial and
intradermal injection, aspiration before injection by
retracting the piston to ensure the needle tip is not in
a blood vessel, and using small volumes of product
over multiple treatment sessions will improve the
aesthetic upshot *!.

Dermal fillers can cause vascular occlusion for
several reasons, including direct injury to the artery,
compression of the surrounding tissue, or embolism
within the vessel caused by the fillers, all of which
disrupt vascular blood flow #*. Arterial damage
or occlusion is sometimes immediately apparent,
indicated by local blanching of the injected area.
When a bluish or purple discoloration and reticulation
appear at the procedure site in the following days,
ischemia should be suspected. Arterial occlusion
typically presents with prolonged pain, swelling,
and dark discoloration. Prompt identification and
appropriate treatment of these adverse reactions are
crucial, as untreated occlusion may lead to significant
necrosis *>. When these conditions occur at the
anastomotic connections between the internal and
external carotid arteries, the consequences can be
particularly severe. Irreversible outcomes such as
blindness, stroke, or both may result. Animal studies
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have shown that the retina can tolerate hypoxia
for up to 97 minutes before sustaining irreparable
damage. However, more recent studies indicates that
vascular occlusioncan cause retinal infarction within
12 to 15 minutes *4. A 10-year retrospective analysis
conducted by the U.S. Food and Drug Administration
(FDA) from 2007 to 2017 reported 42 cases of visual
impairment and 47 cases of blindness associated with
filler injections *°. Several superficial facial arteries
-including the supraorbital, supratrochlear, dorsal
nasal, and angular nasal arteries- are terminal branches
of the ophthalmic artery. During soft tissue filler
injections, the needle or cannula can inadvertently
punctute the wall of one of these terminal branches
and enter the arterial lumen. If the tip of the needle
or cannula is within the arterial lumen, pushing the
syringe plunger to expel the filler will inject the
material directly into the artery. The filler displaces
the arterial blood and moves as a column toward the
origin of the retinal artery as pressure on the plunger
increases *°. Injection pressure ceases immediately
when the surgeon stops applying force to the plunger,
after which the arterial systolic pressure propels the
filler into the branches of the ophthalmic artery. Even
a small amount of filler entering the retinal artery
can cause central retinal artery occlusion, potentially
resulting in permanent blindness. Obviously, the same
soft tissue filler can embolize the arterial supply to
the mucosa, conjunctiva, or skin, leading to necrosis.
Because these arteries are small, the volume of filler
required to reach even the internal carotid artery is
likely minimal. According to one study, blindness,
stroke and skin necrosis were reported following the
injection of only 0.5 ml of filler into the left side of
the bridge of the nose 447,

Nitroglycerin: Structure, and Mechanism of
Action

Nitroglycerin is an organic nitrate that belongs
to a class of anti-anginal and vasodilator drugs
active in both arteries and veins. It functions by
dilating the coronary arteries of the heart, which is
why it is classified as an anti-anginal medication %,
These drugs act as anti-anginal, anti-ischemic, and
antihypertensive agents y dilating peripheral and
coronary arteries, thereby reducing both preload
and afterload on the heart, as well as decreasing the
myocardium’s oxygen demand, ultimately lessening
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cardiac workload.. Nitroglycerin should not be used
in individuals allergic to nitroglycerin, isosorbide
mononitrate, or isosorbide dinitrate *¥. Additionally,
nitroglycerin is employed in skin grafting procedures
to enhance the likelihood of successful grafting. Its
strong local vasodilation effect increases blood flow
to skin flaps, potentially improving flap survival.
Nitroglycerin induced vasodilation by generating
nitric oxide, which relaxes vascular smooth muscle
and enhances tissue perfusion, primarily affecting
veins and thereby improving the skin flap salvage
response. A notable beneficial effect of nitroglycerin
is its antithrombotic property *°. Several studies
have demonstrated a reduction in tissue necrosis
associated with nitroglycerin use. In the research
conducted by Ghanbarzadeh et al., the application
of nitroglycerin ointment in an experimental group
of rats reduced tissue flap necrosis from 24% to
16.1% compared to the control group °. Similarly,
a 2022 study by Ellabban et al. reported therapeutic
effects of nitroglycerin in cases of venous congestion,
with a necrosis level of 19.2% °!. This study showd
that nitroglycerin helps restore epidermal thickness,
keratinocyte characteristics, and dermal collagen and
fibroblast integrity by mitigating necrosis in venous-
blocked flaps. Additionally, a study by Aral ef al. on
rats found that the topical application of Nitroglycerin
via a transdermal patch decreased the percentage of
flap necrosis from 51.3% to 39.9% 52.

Nitroglycerin, also known as glyceryl trinitrate
(GTN), has the chemical formula of C3H5N309. Its
molecular structure consists of a glycerol molecule
with three hydroxyl (OH) groups, each esterified
with a nitrate (NO3) group *%.

Nitroglycerin for filler-induced skin ischemia:
Some experts endorse the efficacy of nitroglycerin
paste for treating filler-induced skin ischemia;
nonetheless, this remains a contentious area with
limited evidence. Multiple treatment methods have
been proposed to mitigate the adverse effects of
dermal fillers, including the use of nitroglycerin
oinments and skin patches as viable options 3. The
idea of using nitroglycerin paste and skin patches
for filler-induced ischemia likely originates from its
application in improving ischemic flap survival. In a
study by Glaich et al., the authors recommended using
warm compresses to dilate vessels when blanching
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was observed, followed by nitroglycerin to further
enhance vasodilation 3*. The vasodilatory properties
of nitroglycerin were also discussed in a review
by Kleydman et al. According to clinical research,
nitropaste or nitroglycerin paste is not entirely -free of
risks or side-effects °3. In an individual patient-level
systematic review and meta-analysis study conducted
by Sama et al. on the effect of nitroglycerin on
tissue reperfusion and the improvement of necrosis
following cosmetic filler injections, it was shown
that, among the 66 case reports included in the study,
only 7 involved the use of topical nitroglycerin. Of
these, 6 cases successfully prevented tissue necrosis.
Therefore, topical nitroglycerin may be considered a
viable therapeutic option for tissue necrosis caused by
dermal filler use *°. However, Yuan’s trial was the only
one to employ nitroglycerin without hyaluronidase. In
this case, cutaneous necrosis occurred after injection
with poly-L-lactic acid. Nitroglycerin was applied
alone for 30 minutes, accompanied by a warm
compress to enhance its effect, which ultimately
resolved the necrosis completely without causing
scars or wounds 7.

The study of Hwang et al. investigated whether
topical nitroglycerin ointment could improve perfusion
in filler-induced tissue ischemia using a rabbit ear
model. Fillers were injected into the ears, and 30
minutes later, nitroglycerin ointment was applied
topically. However, no statistically significant
improvement in perfusion was observed, and the
rabbit ear skin treated with nitroglycerin ointment
appeared more congested than the controls. The authors
caution against using topical nitroglycerin oinment in
patients presenting with filler-associated ischemia and
suggest that further studies are needed to establish
the optimal treatment algorithm for such cases %,
Some authors have reported successful outcomes
using sublingual nitroglycerin in combination with
standard hyaluronidase treatment °.

Nitroglycerin is applied in other medical conditions
involving skin ischemia. The potential efficacy
of topical nitroglycerin in managing symmetrical
peripheral gangrene (SPG) in a pediatric patient is
explored in a case report °°. It has also been shown
to be effective in the treatment of frostbite !. Its
therapeutic effects on diabetic ulcers have been
attributes to the treatment of ischemia caused by
vascular disease ? as shown by in-vivo research 3.
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Moreover, topical nitroglycerin ointment provides
a safe therapeutic option for the salvage treatment
of neonatal tissue ischemia, based on a review of
23 studies 4.

DISCUSSION

The use of nitroglycerin in treating filler-induced
facial skin ischemia remains controversial due to
inconsistent findings from clinical and experimental
studies. This narrative review found limited evidence
supporting nitroglycerin’s efficacy, with only one
case report demonstrating success when administered
alone, and a rat model indicating no benefit and
potential damage. These conflicting results have
significant implications for clinical practice and
future research. Regarding the potential for adverse
effects- such as worsening ischemia or systemic
side effects like hypotension and dizziness, as noted
by Hwang et al. 3® the routine use of nitroglycerin
as a standalone treatment for filler-induced facial
skin ischemia cannot be recommended based on
current evidence. Instead, clinicians should consider
incorporating it into a comprehensive treatment
strategy that includes hyaluronidase for hyaluronic
acid fillers, as adviced by the Management of
Vascular Occlusion guidelines. The limited use
of nitroglycerin reported by Carley et al. (10% of
66 cases) highlights the need for caution and the
importance of combining it with other treatments >°.
To resolve these uncertainties, well-designed clinical
trials are essential to establish standardized treatment
protocols and clarify the role of nitroglycerin, whether
used alone or in combination with other therapies.
Until such evidence is available, practitioners must
carefully weigh the potential benefits against the risks
and consider alternative or adjunctive treatments to
optimize patient outcomes.

CONCLUSION

The review showed limited evidence supporting
the efficacy of nitroglycerin in treating filler-induced
facial skin ischemia. Although a combination of
nitroglycerin and hyaluronidase has been shown to
be effective in managing this condition, only one
case report has documented the use of nitroglycerin
alone. Furthermore, a rat model demonstrated no
benefits from nitroglycerin and even suggested
potential adverse effects. Current evidence regarding
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EFFICACY OF
NITROGLYCERIN
IN FILLER-
INDUCED FACIAL
SKIN ISCHEMIA

T Dermal filler injection

Filler-Induced Facial
Skin Ischemia

@ Topical Nitroglycerin

o Treatment process

Figure 1. graphical abstract of review is demonstrated.

the efficacy of nitroglycerin for filler-induced facial
skin ischemia remains inconclusive and indicates
that its use may not be effective (summarized in
Figure 1). Further research is necessary to evaluate the
effectiveness of nitroglycerin both as a monotherapy
and in combination with other treatments for this
condition. Clinicians should be exercise cautiou and
consider the limited evidence base when selecting
treatment options for patients with filler-induced
facial skin ischemia.

Acknowledgement

The authors thank the Clinical Research
Development Unit of Peymanieh Educational,
Research and Therapeutic Center, Jahrom University
of Medical Sciences, Jahrom, Iran for providing the
facilities necessary for this work.

Authors contributions

MD conceived the idea for the review. NK, MD and
ZKH contributed to the literature review. NK, MD and

276

ZKH provided critical input and expertise in the field
of dermatology. NK, MD and ZKH contributed to the
conceptualization of the manuscript and assisted in
the organizing the content. MD supervised the entire
process and ensured the coherence of the narrative.
All authors critically reviewed and approved the
final version of the manuscript.

Ethics approval and consent to participate:
None declared.

Funding source
None declared.

Conflict of interests: None declared.

REFERENCES

1. Funt D, Pavicic T. Dermal fillers in aesthetics: an overview
of adverse events and treatment approaches. Clin Cosmet
Investig Dermatol. 2013;6:295-316.

2. Emer J, Sundaram H. Aesthetic applications of calcium
hydroxylapatite volumizing filler: an evidence-based review
and discussion of current concepts:(part 1 of 2). J Drugs
Dermatol. 2013;12(12):1345-54.

3. Sharad J. Dermal fillers for the treatment of tear trough
deformity: a review of anatomy, treatment techniques, and
their outcomes. J Cutan Aesthet Surg. 2012;5(4):229.

4. Lupo MP, Smith SR, Thomas JA, et al. Effectiveness of
Juvéderm Ultra Plus dermal filler in the treatment of severe
nasolabial folds. Plast Reconstr Surg. 2008;121(1):289-97.

5. Fakhari A, Berkland C. Applications and emerging trends
of hyaluronic acid in tissue engineering, as a dermal
filler and in osteoarthritis treatment. Acta Biomaterialia.
2013;9(7):7081-92.

6. Occhiogrosso J, Derakhshan A, Hadlock TA, et al. Dermal
filler treatment improves psychosocial well-being in
facial paralysis patients. Facial Plast Surg Aesthet Med.
2020;22(5):370-7.

7. Sturm LP, Cooter RD, Mutimer KL, et al. A systematic
review of permanent and semipermanent dermal fillers
for HIV-associated facial lipoatrophy. AIDS Patient Care
STDS. 2009;23(9):699-714.

8. Vedamurthy M, Vedamurthy A. Dermal fillers: tips to achieve
successful outcomes. J Cutan Aesthet Surg. 2008;1(2):64.

9. Dayan SH, Bassichis BA. Facial dermal fillers: selection
of appropriate products and techniques. Aesthet Surg J.
2008;28(3):335-47.

10. Lowe NJ, Maxwell CA, Patnaik R. Adverse reactions to
dermal fillers. Dermatol Surg. 2005;31:1626-33.

11. Alijotas-Reig J, Fernandez-Figueras MT, Puig L.
Inflammatory, immune-mediated adverse reactions
related to soft tissue dermal fillers. Semin Arthritis Rheum.
2013;43(2):241-58.

12. Cohen JL. Understanding, avoiding, and managing

Iranian Journal of Dermatology, Vol 28, No 4, December 2025



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Iranian Journal of Dermatology, Vol 28, No 4, December 2025

dermal filler complications. Dermatologic Surgery. 2008
Jun;34:592-9.

Rossner F, Rossner M, Hartmann V, et al. Decrease of
reported adverse events to injectable polylactic acid after
recommending an increased dilution: 8-year results from
the Injectable Filler Safety study. J Cosmet Dermatol.
2009;8(1):14-8.

Christensen L, Breiting V, Janssen M, et al. Adverse
reactions to injectable soft tissue permanent fillers.
Aesthetic Plast Surg. 2005;29:34-48.

Wagner RD, Fakhro A, Cox JA, et al. Etiology, Prevention,
and Management of Infectious Complications of Dermal
Fillers. Semin Plast Surg. 2016;30(2):83-6.

Duffy DM. Complications of fillers: overview. Dermatol
Surg. 2005;31:1626-33.

Wang HC, Yu N, Wang X, et al. Cerebral embolism as a
result of facial filler injections: a literature review. Aesthet
Surg J. 2022;42(3):NP162-75.

Goodman GJ, Roberts S, Callan P. Experience and
management of intravascular injection with facial fillers:
results of a multinational survey of experienced injectors.
Aesthetic Plast Surg. 2016;40:549-55.

Murray G, Convery C, Walker L, et al. Guideline for the
management of hyaluronic acid filler-induced vascular
occlusion. J Clin Aesthet Dermatol. 2021;14(5):E61.

Park SW, Woo SJ, Park KH, et al. latrogenic retinal artery
occlusion caused by cosmetic facial filler injections. Am J
Ophthalmol. 2012;154(4):653-62.

Beleznay K, Carruthers JD, Humphrey S, et al. Avoiding
and treating blindness from fillers: a review of the world
literature. Dermatol Surg. 2015;41(10):1097-117.

Cohen E, Yatziv Y, Leibovitch I, et al. A case report
of ophthalmic artery emboli secondary to calcium
hydroxylapatite filler injection for nose augmentation-long-
term outcome. BMC Ophthalmol. 2016;16(1):1-6.

Goodman GJ, Magnusson MR, Callan P, et al. Aspiration
before tissue filler—an exercise in futility and unsafe
practice. Aesthet Surg J. 2022;42(1):89-101.

Loh KT, Phoon YS, Phua V, et al. Successfully managing
impending skin necrosis following hyaluronic acid filler
injection, using high-dose pulsed hyaluronidase. Plast
Reconstr Surg Glob Open. 2018;6(2).

Sung HM, Suh IS, Lee HB, et al. Case reports of adipose-
derived stem cell therapy for nasal skin necrosis after filler
injection. Arch Plast Surg. 2012;39(01):51-4.

Fang M, Rahman E, Kapoor KM. Managing complications
of submental artery involvement after hyaluronic acid filler
injection in chin region. Plast Reconstr Surg Glob Open.
2018;6(5).

Chauhan A, Singh S. Management of delayed skin necrosis
following hyaluronic acid filler injection using pulsed
hyaluronidase. J Cutan Aesthet Surg. 2019;12(3):183.

DeLorenzi C. New high dose pulsed hyaluronidase protocol
for hyaluronic acid filler vascular adverse events. Aesthet
Surg J. 2017;37(7):814-25.

Olaiya OR, Forbes D, Humphrey S, et al. Hyaluronidase
for treating complications related to HA fillers: a national
plastic surgeon survey. Plast Surg. 2022;30(3):233-7.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4.

42.

43.

44,

45.

46.

47.

48.

Nitroglycerin for filler-induced Sskin ischemia

Kim DW, Yoon ES, Ji YH, et al. Vascular complications
of hyaluronic acid fillers and the role of hyaluronidase
in management. J Plast Reconstr Aesthet Surg.
2011;64(12):1590-5.

Andre P, Fléchet ML. Angioedema after ovine hyaluronidase
injection for treating hyaluronic acid overcorrection. J Plast
Reconstr Aesthet Surg. 2008;7(2):136-8.

Wattanakrai P, Jurairattanaporn N, Rojhirunsakool S,
et al. The study of histological changes of the arterial
vascular structure after hyaluronidase exposure. J Cosmet
Dermatol. 2018;17(4):632-6.

Goldberg DJ. Breakthroughs in US dermal fillers for
facial soft-tissue augmentation. J Cosmet Laser Ther.
2009;11(4):240-7.

Kalogeris T, Baines CP, Krenz M, et al.
reperfusion. Compr Physiol. 2016;7(1):113.

Bravo BS, Balassiano LK, Da Rocha CR, et al. Delayed-
type necrosis after soft-tissue augmentation with hyaluronic
acid. J Clin Aesthet Dermatol. 2015;8(12):42.

Ozturk CN, Li Y, Tung R et al. Complications
following injection of soft-tissue fillers. Aesthet Surg J.
2013;33(6):862-877

Grunebaum LD, Allemann IB, Dayan S, et al. The risk
of alar necrosis associated with dermal filler injection.
Dermatol Surg. 2009;35:1635-40.

Soares DJ, Bowhay A, Blevins LW, et al. Patterns of filler-
induced facial skin necrosis: A systematic review of 243
cases and introduction of the FOEM scoring system and
grading scale. PlastReconstr Surg.2023;151(4):592e-608e.

Niranjan NS. An anatomical study of the facial artery. Ann
Plast Surg. 1988;21(1):14-22.

Robati RM, Moeineddin F, Almasi-Nasrabadi M. The risk
of skin necrosis following hyaluronic acid filler injection in
patients with a history of cosmetic rhinoplasty. Aesthet Surg
J. 2018;38(8):883-8.

Grunebaum LD, Allemann IB, et al. The risk of alar necrosis
associated with dermal filler injection. Dermatol Surg.
2009;35:1635-40.

Ischemia/

DeLorenzi C. New high dose pulsed hyaluronidase protocol
for hyaluronic acid filler vascular adverse events. Aesthet
Surg J. 2017;37(7):814-25.

Sclafani AP, Fagien S. Treatment of injectable soft tissue
filler complications. Dermatol Surg. 2009;35:1672-80.

Tobalem S, Schutz JS, Chronopoulos A. Central retinal
artery occlusion-rethinking retinal survival time. BMC
Ophthalmol. 2018;18:1-6.

Rayess HM, Svider PF, Hanba C, et al. A cross-sectional
analysis of adverse events and litigation for injectable
fillers. JAMA Facial Plast Surg. 2018;20(3):207-14.

Lee DH, Yang HN, Kim JC, et al. Sudden unilateral visual
loss and brain infarction after autologous fat injection into
nasolabial groove. Br J Ophthalmol. 1996;80(11):1026

Bellamy RF, O’Benar JD. Cessation of arterial and venous
flow at a finite driving pressure in porcine coronary
circulation. Am J Physiol. 1984 Apr;246(4 Pt 2):H525-31.

Kim KH, Kerndt CC, Adnan G, et al. Nitroglycerin.
InStatPearls [Internet] 2021 Nov 4. StatPearls Publishing.
Available at: https://www.ncbi.nlm.nih.gov/books/

277



Darayesh et al.

49.

50.

51.

52.

53.

54.

55.

56.

278

NBK482382

Vania R, Pranata R, Irwansyah D. Topical nitroglycerin is
associated with a reduced mastectomy skin flap necrosis-
systematic review and meta-analysis. J Plast Reconstr
Aesthet Surg. 2020;73(6):1050-9.

Ghanbarzadeh K, Tabatabaie OR, Salehifar E, et al. Effect
of botulinum toxin A and nitroglycerin on random skin flap
survival in rats. Plast Surg. 2016;24(2):99-102.

Ellabban MA, Elmasry M, Abdelrahman |, et al. Experimental
study of the effects of nitroglycerin, botulinum toxin A, and
clopidogrel on bipedicled superficial inferior epigastric
artery flap survival. Sci Rep. 2022;12(1):20891.

Aral M, Tuncer S, Sencan A, et al. The effect of
thrombolytic, anticoagulant, and vasodilator agents on the
survival of random pattern skin flap. J Reconstr Microsurg.
2015;31(07):487-92.

Glaich AS, Cohen JL, Goldberg LH. Injection necrosis of
the glabella: protocol for prevention and treatment after use
of dermal fillers. Dermatol Surg. 2006;32(2):276-81.

Glaich AS, Cohen JL, Goldberg LH. Injection necrosis of
the glabella: protocol for prevention and treatment after use
of dermal fillers. Dermatol Surg. 2006;32(2):276-81.

Kleydman K, Cohen JL, Marmur E. Nitroglycerin: a review
of its use in the treatment of vascular occlusion after soft
tissue augmentation. Dermatol Surg. 2012;38(12):1889-
97.

Carley SK, Kraus CN, Cohen JL. Nitroglycerin, or not,
when treating impending filler necrosis. Dermatol Surg.
2020 1;46(1):31-40.

57.

58.

59.

60.

61.

62.

63.

64.

Yuan JT, Chang TW, Siegrid SY, et al. Mental artery
occlusion from poly-L-lactic acid injection at the lateral chin.
Dermatol Surg. 2017;43(11):1402-5.

Hwang CJ, Morgan PV, Pimentel A, et al. Rethinking
the role of nitroglycerin ointment in ischemic vascular
filler complications: an animal model with ICG imaging.
Ophthalmic Plast Reconstr Surg. 2016;32(2):118-22.

Koh YG, Seok J, Choi SY, et al. Treatment of vascular
complications after use of lower lip filler with adjunctive 830-
nm wavelength photobiomodulation therapy in Republic of
Korea: a case report. Med Laser Eng Basic Res Clinl App.
2023;12(1):64-6.

Alfraij A, Elseadawy M, Alghounaim M. The effect of topical
nitroglycerin on symmetrical peripheral gangrene in a
pediatric patient. Clin Case Rep. 2021;9(5):e04213.

Lupescu G, Lupescu R, Plavat C. The local effects of
transdermal nitroglycerine treatment in peripheral vascular
pathology and in various other diseases. J Clin Basic
Cardiol. 2001;4(4):295-6.

Mikaili P, Moloudizargari M, Aghajanshakeri S. Treatment
with topical nitroglycerine may promote the healing process
of diabetic foot ulcers. Med Hypotheses. 2014;83(2):172-4.

Hotkar MS, Avachat AM, Bhosale SS, et al. Preliminary
investigation of topical nitroglycerin formulations containing
natural wound healing agent in diabetes-induced foot ulcer.
Int Wound J. 2015;12(2):210-7.

Sushko K, Litalien C, Ferruccio L, et al. Topical nitroglycerin
ointment as salvage therapy for peripheral tissue ischemia
in newborns: a systematic review. Can Med Assoc Open
Acce J. 2021;9(1):E252-60.

Iranian Journal of Dermatology, Vol 28, No 4, December 2025



