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Minimizing tissue damage due to filler injection
with systemic hyperbaric oxygen therapy
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Recently, there is a growing interest of hyperbaric oxygen therapy in many fields of medicine. We
had a 43-year-old female patient presented with severe necrosis of the nose, philtrum, and upper
lip due to retrograde arterial occlusion after nasolabial fold hyaluronic acid filler injection. Our pa-
tient went through 43 sessions of systemic hyperbaric oxygen therapy from December 2, 2017 to
January 18, 2018. We administered 2.8 atmosphere absolute (ATA) for 135 minutes in the first
session and the remaining sessions consisted of 2.0 ATA for 110 minutes. In reporting this case,
we wish to provide a warning regarding the latent risk of filler injections and share our experience

about minimizing soft tissue damage in the early stages with systemic hyperbaric oxygen therapy.
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INTRODUCTION

The side effects of hyaluronic acid (HA) filler injections are a
few of the most important issues in aesthetic medicine and
wound management. Generally, HA filler injections are consid-
ered to be reliable and safe. Complications, such as erythema or
ecchymosis, are usually mild and transient [1]. However, severe
side effects such as skin necrosis, visual loss and stroke have
been reported more than before as the number of the HA filler
injection case grows [2]. Our institution’s hyperbaric oxygen
therapy (HBOT) center has more than 30 years of experience
related to HBOT therapy and adopted a new 6-patient chamber
(TPC-101; Ibex Medical Systems, Wonju, Korea) in 2016. Un-
dersea and Hyperbaric Medical Society-certified medical per-
sonnel operate the chamber and our department often collabo-
rates with them. Thus far, patients have little opportunity to ob-
tain HBOT therapy after suffering from the complications of
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HA filler injections in Korea. In this report, we wish to address
this aforementioned limitation by presenting the case of a
43-year-old female patient who was treated by HBOT after suf-
fering complications due to HA filler injections.

CASE REPORT

A 43-year-old female patient underwent an HA filler injection
(2 mL in total) procedure for both nasolabial folds at a local aes-
thetic clinic (December 1, 2017). Immediately, the patient com-
plained of severe pain and hypoesthesia and was treated with
hyaluronidase injection 24 hours later. As there was no im-
provement of symptoms, she visited our emergency room and
was admitted for the management of the side effects (December
2,2017) (Fig. 1). Systemic HBOT was started immediately. We
administered 2.8 ATA for 135 minutes for this first session. We
continued HBOT until January 18, 2018 and the remaining 42
sessions consisted of 2.0 ATA for 110 minutes. In addition, oral
aspirin and beraprost (Astellas Pharma Korea Inc., Seoul, Ko-
rea) and intravenous alprostadil alfadex (Dong-A ST, Seoul,
Korea) was administered. Topical nitroglycerin and steroidal
ointment was applied directly to the affected area daily.
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On external carotid angiography performed on December 6,
2017, right facial artery occlusion was observed and ipsilateral
superior labial artery and angular artery could not be identified
(Fig. 2). Experimental and clinical experiences suggest that
HBOT reduces tissue loss by demarcating the border between
necrotized and healthy tissues [3]. This helped us minimize the
area of surgical removal in this case. Surgical debridement was
done on December 20, 2017 (Fig. 3).

Retrospective studies have suggested that HBOT has synergy
in combination with surgical debridement. There is no stan-
dard HBOT protocol for wound healing, and the guidelines for
filler related vascular compromise are not concretely estab-
lished. Initiating HBOT as soon as possible and continuing un-
til the lesion improved is widely accepted principle [4]. Howev-
er, since 2001, most of the clinicians who are interested in
HBOT used 30 sessions of HBOT of 2-3 ATA through 5 or 6
weeks for humans [5]. We also targeted and utilized similar pe-
riod and session number with those protocols. Our patient was
hospitalized at our department for 30 days and underwent 27

Fig. 1. Photographs of 24 hours after hyaluronic acid filler injection.
(A) Submental view and (B) frontal view.
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Fig. 2. External carotid angiography on 5 days after adverse event
occurred.

Fig. 3. (A, B) Debridement of necrotic region on 19 days after ad-
verse event occurred.
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Fig. 4. Twenty-seven sessions of HBOT completed for 30 days from adverse event occurred. (A) Frontal view and (B) submental view.

Fig. 5. Six months after the adverse event occurred.

sessions of HBOT during that period (Fig. 4). She was satistied
with the early treatment results and wanted to go through some
more sessions after being discharged.

Considering her debridement date (December 20, 2017) and
its maturation phase, we advised her to get another 15 sessions
for 3 weeks at our emergency medicine outpatient clinic. In our
institution, all patients who want to undergo HBOT as outpa-
tients should be enrolled as emergency medicine patients for
safety reasons. She underwent 16 more sessions (total 43 ses-
sions, including hospitalization period sessions) for 16 days (to-
tal 46 days including hospitalization period). After that, she re-
ceived sterilization treatment using anti-bacterial ointment and
2 mm foam for 2 weeks in the local clinic.

According to the patient, remnant wound fully healed in that
period and there was no further change after that (Fig. 5). Al-
though the treatment result was not perfect, patient was satis-
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fied with the fact that she was able to minimize the damage
confined to right alar.

DISCUSSION

HA filler injection for augmentation is a popular procedure due
to the simplicity of the technique and reasonable cost [6]. Not
only the high compatibility with human connective tissue but
also the possibility of reversing side effects with hyaluronidase
made HA filler injection a favorite among many clinicians.
However, as the number and extent of HA filler injections in-
crease, the amount of complications also increases [7].

The most common side effects after HA filler injection are
edema, pain, erythema, itching, and ecchymosis. Fortunately,
most of these side effects are self-limited and last for no more
than 2 weeks. Vascular occlusion is the most significant adverse
event associated with HA filler injection. As in our case, this
can be localized and result in skin necrosis, or distant, causing
blindness or even cerebral ischemia.

The lower face, especially near the nose, is one of the areas
most frequently injected with HA filler in the body. The descent
of malar fat with age causes the nasolabial crease to deepen, and
many patients ask for this to be corrected with HA filler. HA
filler is also frequently used for smoothing an irregular nasal
dorsum contour. These examples explain why so many of the
complications occur around the nose recently.

However, the anatomical characteristics of the nose are also
closely associated with these complications; therefore, a thor-
ough understanding of the facial anatomy is very important.
The nasal vessels run superficially, and clinicians should pay at-
tention not only to a potential direct vessel injury but also to the
filling effect of the HA filler itself. That is why aspiration before
each injection and low injection pressure with minimal volume
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are recommended. Clinicians should give bolus injections only
under the periosteal plane. An important landmark is located
2-3mm superior of the alar groove because this is where the
lateral nasal artery runs in the subdermal plexus [8]. Clinicians
should stay above that plane when injecting HA filler into the
lateral side of the nose.

It is important for physicians to prevent complications associ-
ated with HA filler injection with appropriate techniques [9].
Using a blunt cannula and mixing the HA with lidocaine or
epinephrine may reduce the risk of complications. Avoiding
previous scar regions and surgery sites is recommended [10].

However, eliminating all the complications of HA filler injec-
tion may be challenging. In such cases, minimizing the long-
term sequelae is an important task for clinicians. Reducing ex-
cessive pressure in the affected compartment with anti-inflam-
matory effect of corticosteroids and increasing blood flow with
nitroglycerin or aspirin can be helpful.

Nowadays, increasing the oxygen content with HBOT for
wound management has been gaining interest worldwide and
is reported as a useful tool for treating vascular compromise [4].
However, only a few cases with the potential to raise interest in
HBOT have been reported so far [11]. The primary effect of
HBOT is hyper-oxygenation increasing diffusion length and
depth of oxygen through the tissues, thus resulting in anti-isch-
emic effect. Several studies have reported that HBOT not only
helps mobilizing stem cells by enhancing their homing mecha-
nism but also improves angiogenesis [12]. This can contribute
to the increase of microcirculation in the damaged area and re-
duction of both edema and infection [13].

Previously hypoxic tissues can restore their bactericidal ability
by restoring neutrophil-mediated phagocytosis. By preventing
release of proteases and free radicals, which cause vasoconstric-
tion, reperfusion injury could also be minimized [3].

Controversies about not only how long but also with what in-
tensity HBOT should be maintained for wound healing, in
general, are ongoing. Additionally, the guideline for filler vascu-
lar compromise has not established concretely. However, initi-
ating it immediately after the adverse event and continuing un-
til the lesion improved is mostly recommended. For necrotizing
fasciitis, HBOT is usually maintained until spread of necrosis
no more appears in previously debrided lesions. However, since
2001, many researches follow the protocol of 30 sessions of 2-3
ATA through 5 or 6 weeks [5].

In the present case, we treated this patient with 43 sessions of
HBOT to minimize soft tissue damage at an early stage (until
46 days from the first adverse event). In view of our experience
with HBOT, it is difficult to expect complete functional or cos-
metic recovery by HBOT alone. However, it seems to have a
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good effect in reducing the necrosis range. In reporting this
case, we wish to provide a warning regarding the latent risk of
filler injections, and report that soft tissue damage in the early
stages can be minimized with systemic HBOT.
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