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Introduction: Hyaluronic acid (HA) fillers are generally safe; however, the most significant complication is vascular occlusion. Several therapeutic protocols have been proposed for managing ischemia. De Lorenzi introduced the HDPH protocol, which uses a minimum of 500 IU of hyaluronidase (HYAL) per ischemic area.

Materials and methods: This case series study evaluates the efficacy of a novel protocol, “THIS and FAT,” for managing ischemia resulting from filler-induced vascular occlusion (FIVO). The protocol builds on elements from previous approaches while introducing combination therapies specifically tailored to address ischemia. The therapeutic regimen includes T: botulinum toxin type A (BTX-A), H: high-dose HYAL, I: injectable platelet-rich fibrin (iPRF), S: serum platelet-rich fibrin (sPRF), a: aspirin and antibiotics, n: nanofat, d: debridement and dermabrasion, and F: fat membrane application.

Results: A total of 25 eligible patients, including 20 women and 5 men with a mean age of 32.36 ± 6.71 years, were included. The THIS and FAT protocol involved the injection of BTX-A and HYAL, with mean doses of 50.68 ± 60.79 Units and 5970.0 ± 2791.65 IU, respectively. Additionally, iPRF and sPRF were applied to the ischemic wound surface. Debridement was performed for ischemia classified as stage three or higher. Notably, 92% of patients treated with the THIS and FAT protocol showed complete improvement without scar formation.

Conclusion: “THIS and FAT” Protocol for managing ischemia following FIVO shows promising outcomes. Additionally, wound management with fat membrane, iPRF injections, sPRF dressing, and nanofat application resulted in favorable outcomes in this case series.
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Introduction

Hyaluronic acid (HA) has been a widely used biocompatible filler since the early 21st century, due to its safety and bio-compatibility. Despite its benefits, HA fillers can lead to serious complications such as infection, allergic reactions, and vascular occlusion, with the most severe being blood vessel blockage that can result in necrosis and scarring (1).

Prompt management of vascular occlusion, particularly within the first 72 h, is critical. High-dose perilesional hyaluronidase (HYAL) injections are recommended to create a concentration gradient with diffusion into vessels and facilitate the breakdown of the intravascular HA, causing vascular occlusion (2). Animal studies have shown that administering HYAL within 4 h of filler-induced vascular ischemia (FIVO) significantly improves affected areas (3).

Early intervention with HYAL, ideally within 48 h, is associated with better outcomes, while delays can lead to severe complications such as necrosis, scarring, blindness, and cerebrovascular accidents (4).

Key indicators of vascular occlusion include pain and acute skin discoloration, with persistent paleness being an early sign of ischemia (5). High-risk areas for occlusion include the glabella and nasolabial folds, with risk factors such as large volume injections, small sharp needles, deeper planes, and high-pressure injections (6). Several protocols for HYAL dosage and injection technique exist, but consensus favors high doses and timely administration for optimal efficacy (7). This study introduces a new protocol, “THIS and FAT,” designed to address ischemia after FIVO with a structured therapeutic approach and highlights the use of ultrasound-guided HYAL injections to overcome challenges related to varying filler depths and volumes (8). This study broadens a novel horizon for FIVO management, while the absence of a control group due to its emergency nature should be considered.



Materials and methods


Study design

This interventional study evaluates the efficacy of a novel protocol, termed “THIS and FAT,” for managing ischemia resulting from FIVO. The ethics committee of Fakih Hospital (Approval ID number 00001103) approved this study. The “THIS and FAT” protocol includes a therapeutic ladder comprising T: botulinum toxin type A (BTX-A), H: high-dose HYAL, I: injectable platelet-rich fibrin (iPRF), S: serum Platelet-Rich Fibrin (sPRF), a: aspirin, n: nanofat, d: debridement, and FAT: fat membrane. This investigation involved patients who experienced vascular occlusion at various stages of ischemia following HA filler injections and were referred to our private clinic between February 2023 and December 2024. All participants provided signed informed consent.



Inclusion and exclusion criteria

Patients were included in the study if they exhibited symptoms and signs of ischemia following HA filler injections. Exclusion criteria comprised ischemia resulting from non-HA fillers, a history of hypersensitivity to HYAL, pregnancy, lactation, and ischemia affecting non-facial areas. Additionally, patients who had received an unspecified dose of hyaluronidase before referral were excluded. In total, 27 patients who met the eligibility criteria were included in the study, representing a spectrum of ischemia and necrosis stages.



Pre-intervention evaluation

Demographic and clinical data were collected, including personal and medical history, time elapsed between filler injection and clinic visit, type and volume of injected filler, injection sites, and ischemia stage. Clinical stages of ischemia were assessed and classified by a head and neck surgeon in conjunction with two expert general physicians (9). Each patient underwent facial photography and an initial ultrasound examination.



Ultrasound procedure

All patients underwent baseline portable ultrasonography prior to the initiation of any therapeutic interventions. The Clarius L20 handheld high-frequency ultrasound device (HD, 8–20 MHz) was utilized to identify the affected arteries within the injection sites. Following each hyaluronidase injection, a follow-up ultrasound examination was performed to monitor the restoration of normal arterial flow in the affected regions.



Therapeutic Interventions: “THIS and FAT” protocol


	1.BTX-A: As the initial therapeutic intervention, BTX-A (abobotulinum toxin A, Dysport§, Galderma, Lausanne, Switzerland) is administered, with dosages ranging from 20 to 150 units depending on the specific area affected. Following this, the patient receives the first dose of HYAL.

	2.HYAL: According to the Complications in Medical Aesthetics Collaborative (CMAC) protocol (9), which is a modification of the High Dose Pulse Hyaluronidase (HDPH) protocol (2), we administer 1,500 units of HYAL every 20 min for each angiosome. Each 1,500-unit vial of HYAL is mixed with 1 cc of 2% lidocaine and injected into the ischemic areas. HYAL is delivered perivascularly in each ischemic zone, with efforts made to inject an intra-arterial bolus under ultrasound guidance. This approach utilizes both the diffusion effect of HYAL for filler dissolution and the precise intra-arterial administration to eliminate HA. The HYAL injections continue until both clinical capillary refill time (CRT) and ultrasound assessments of arterial flow return to normal.

	3.iPRF: Two polyethylene terephthalate (PET) centrifuge tubes, each containing 10 mL of whole blood without anticoagulant, are used. Following established protocols (10, 11), the PET tubes are centrifuged at 4,000 rpm for 2 min at room temperature. The resulting iPRF is then applied to the wound surface.

	4.sPRF: Under the same conditions, PET tubes are centrifuged at 3,500 rpm for 3 min to obtain sPRF. This serum covers the wound surface of all ischemic skin lesions categorized as stage two or higher.

	5.Debridement and dermabrasion: In cases of ischemia classified as stage three or higher, debridement of the wound surface is performed and then finished with a soft dermabrasion.

	6.Nanofat: Fat harvesting is conducted under local anesthesia, using a modified Klein solution consisting of 500 mL normal saline, 10 mL 2% lidocaine, and 1 mL of 1:1,000 adrenaline. Fat is harvested using a microfat cannula attached to a 10-mL Luer Lock syringe. The aspiration is carried out under low negative pressure. For the preparation of Nanofat, the microfat is emulsified through three successive filters (2.4, 1.4, and 1.2 mm), with the process involving approximately 30 passes between two 20-mL syringes for each filter. The resulting Nanofat is then applied to the wound surface and injected into the ischemic area using the Sharp-Needle Intradermal Fat Grafting (SNIF) technique (12).

	7.Fat Membrane: Finally, the fat membrane (nanofat or microfat membrane) is employed as an effective treatment for repairing ischemic wounds. It is carefully sutured over the ischemic area, as outlined by the authors in a previous published study (13).




A flowchart-based algorithm was developed to guide ischemia management according to five clinical stages, outlining corresponding step-by-step interventions from early detection to advanced tissue regeneration (Figure 1).


[image: Flowchart titled “THIS AND FAT Protocol - Flowchart for Ischemia Management” shows five stages of clinical presentation with associated management strategies. Stage I: Blanching advises against aggressive interventions and emphasizes documentation. Stage II: Livedo Reticularis suggests botulinum toxin, hyaluronidase, iPRF injections, and aspirin. Stage III: Bacterial Bioburden continues toxin treatment, hyaluronidase, iPRF injections, and antibiotics. Stage IV: Coagulation adds fat membrane dressing and hyperbaric oxygen therapy. Stage V: Eschar Formation includes physical debridement, reconstruction, and continuation of previous treatments. Each stage features illustrations of a nose showing varying levels of ischemia signs.]
FIGURE 1
Flowchart for ischemia management: the THIS and FAT protocol. This staged management protocol outlines the clinical presentation and step-by-step treatment strategy for vascular compromise following dermal filler injections. The stages progress from early blanching (Stage I) to eschar formation (Stage V). At each stage, specific interventions are recommended, including serial assessments of capillary refill time (CRT), the use of botulinum toxin to relieve vasospasm, hyaluronidase injections, injectable platelet-rich fibrin (iPRF), selective antibiotic therapy, and advanced wound care techniques. In more advanced stages (Stages IV and V), additional therapies such as fat membrane dressing, nanofat injection, hyperbaric oxygen therapy (HBOT), and reconstructive surgery are introduced to promote tissue regeneration and recovery. This protocol aims to provide a structured and dynamic approach to managing filler-induced vascular occlusion (FIVO).




Post-treatment evaluations

Following treatment, CRT and ultrasound examinations are documented for each patient. A standard regimen of aspirin 100 mg daily, Pentoxifylline 400 mg three times daily (TDS), Clindamycin 150 mg TDS, and Levofloxacin 750 mg daily for 7–10 days is prescribed to all patients (14). Follow-up visits are scheduled for days 1, 3, 7, and 30 post-treatment. Additional follow-up visits are conducted for some patients at 3, 6, and 12 months. Depending on the stage of ischemia and clinical evaluation, patients must submit facial photographs every 1–2 days, and follow-up imaging is performed during each visit. Monitoring continues through photographic and clinical evaluations until complete resolution of facial skin issues or the formation of scarring is achieved.



Statistical method

The continuous variables were statistically described as Mean ± SD. Moreover, the frequency and percentage of categorical variables were reported. The Chi-square was employed to evaluate the association between categorical variables. A p-value of less than 0.05 is considered statistically significant. Statistical analyses are conducted using SPSS software version 26.




Results

Of the 27 patients initially enrolled in the study, two were excluded due to the use of alternative therapeutic protocols. The demographic, clinical characteristics, and complication-related data for the remaining participants are detailed in Table 1. Thus, the study included 25 patients—20 women and 5 men—with a mean age of 32.36 ± 6.71 years. All patients had undergone HA filler injections: 10 patients received 10 cc of body filler, and 15 patients received 1 cc of standard facial filler. Due to the high cost and rising popularity of cosmetic procedures, some practitioners use 10 cc body fillers for facial applications. The most frequent injection sites leading to vascular occlusion were the nose (n = 9), temple (n = 4), chin (n = 4), glabella (n = 3), lips (n = 3), and nasolabial folds (n = 2).


TABLE 1 The demographic data of each patient with ischemia.


	N
	Sex
	Age
	Type of filler
	Volume
	Injection site
	Needle or cannula
	Sign and symptom
	Stage of ischemia
	Area (CM2)
	Previous rhinoplasty
	Smoking
	Treatment plan
	Final result





	1
	F
	17
	Dene-B
	1 cc
	Nose tip
	Needle
	-Pain-Blanching
	IV-V
144 h
	
	No
	No
	-Hyaluronidase 12,000 U
-iPRF
-SPRF dressing
−300 U Abo BoNT-A
-Fat membrane
	The support layer remained intact
−4CM2 scar formation



	2
	M
	28
	Perfectha
	0.3 cc
	Glabella
	Needle
	-Tenderness
	III
84 hours
	10.5
	No
	No
	-Hyaluronidase 5,500 U
-iPRF
-sPRF dressing
−150 U Abo BoNT-A
	No scar



	3
	F
	34
	EPTQ
S500
	1 cc
	Temple
	Cannula
22G
	Headache
Tenderness
Erythema
	III-IV
90H
	40

	Yes
	No
	-Hyaluronidase
9,000 U
−20 U Abo BoNT-A
-iPRF
-sPRF
	Hair loss in the temple area and hair regrowth after 4 months without any scar



	4
	F
	38
	Zishel
10 cc
	1 cc
	NLF
	Needle
	-Pain
-Tenderness
-Erythema and LR
	III
80H
	
	No
	No
	-Hyaluronidase
2250 U
-iPRF
-SPRF dressing
−100 U Abo BoNT-A
	No scar



	5
	M
	26
	Audrey
10 cc
	0.3 cc
	Temple
	21G Cannula
	-Pain
-Tenderness
- LR
	III
52H
	50
	Yes
	Yes
	-Hyaluronidase 6,000 U
-iPRF
-SPRF dressing
−40 IU Abo BoNT-A
	No scar



	6
	F
	38
	Dermofill
10 cc
	2 cc

	Lower lip
	Needle
	-Pain
-Tenderness
- LR
-Eschar formation and necrosis
	IV-V
137H
	5.25
	Yes
	No
	−50 IU BoNT-A injection
-Hyaluronidase 6,000 U
-iPRF injection
-SPRF dressing
-Nanofat and SVF gel and microfat injection
	Scar formation (1 CM2)



	7
	M
	35
	Neuvia intense
	0.1 cc
	dorsum
	Needle
	-Pain
-Tenderness
- LR
	II
50H
	4.5
	No
	Yes
	−20 IU Abo BoNT-A
−3,000 IU Hyaluronidase
	No scar



	8
	F
	40
	DeneB
10 cc
	1 cc
	NLF with
Marionette
Involvement of nasal cavity and oral cavity
	Needle
	-Pain
-Tenderness
-edema
-Bacterial bioburden
	III
74H
	40
	Yes
	No
	−50 IU BoNT-A injection
-Hyaluronidase 9,000 IU
-iPRF injection
-SPRF dressing
	No scar



	9
	F
	32
	Neuramis
	0.5 cc
	Temple
	Cannula
23G
	-Pain
-Tenderness
- LR
	II
78H
	24
	No
	No
	30 IU Abo BoNt-A
−9000 IU Hyaluronidase
iPRF
	No scar



	10
	F
	43
	Fillarmony
	0.5 cc
	Dorsum of the Nose, Nasal cavity
	Needle
	-Pain
-LR
-Tenderness
- periorbital edema
	III
77H
	8.5
	No
	No
	−100 IU Abo BoNt-A
−7500 IU Hyaluronidase
-iPRF
	No scar



	11
	M
	21
	Neuramis

	0.4 cc
	Glabella
	Needle
	-Pain
-LR
	II
64H
	36
	No
	No
	−50 IU BoNT-A Abo
−6,000 IU Hyaluronidase
-iPRF
	No scar



	12
	F
	23
	Neuramis
	1.8 cc
	Lips
	Needle
	-Pain
- LR
	II
16H
	5.4
	No
	No
	−30IU Abo BoNT-A
−3,000 IU Hyaluronidase
	No scar



	13
	F
	27
	Neuramis
	0.3 cc
	Dorsum
	Needle
	-Pain
- LR
-Edema
	II
45H
	6
	No
	No
	−30 IU Abo BoNT-A
−4,500 UI Hyaluronidase

	No scar



	14
	F
	32
	Neuramis
	1 cc
	Alar rim and Nose tip
	Needle
	-Pain
-LR
-Eschar formation

	IV-V
174H
	2
	Yes
	No
	−30 IU abo BoNT-A
−6,000 IU Hyaluronidase
Four times dermabrasion and iPRF injection, and sPRF dressing
	No scar



	15
	F
	33
	Audrey 10 cc
	0.5 cc
	Nose tip
	Needle
	-Pain
- LR
-Bacterial bioburden
	III
48H
	4.5
	Yes
2times
	Yes
	−30 IU Abo BoNT-A
−6,000 IU Hyaluronidase
-iPRF injection
-sPRF dressing
	No scar



	16
	F
	31
	Inovosense
	0.5 cc
	Temple
	Cannula
18G
	-Pain
- LR

	II
119H
	53
	No
	No
	−20 IU Abo BoNT-A
-6,000 IU Hyaluronidase
-iPRF injection
-sPRF dressing
	No scar



	17
	F
	31
	Revofil ultra 1 cc
	0.5 cc
	Chin
	Needle
	- LR
	II
148H
	3.5
	Yes
	No
	−30 IU Abo BoNT-A
−3,000 IU Hyaluronidase
-iPRF injection
-sPRF dressing
	No scar



	18
	M
	38
	Zishel 10 cc
	0.3 cc
	Nose
	Needle
	-Pain
- LR
-Epistaxis
-Bacterial bioburden
	IV
94H
	4
	Yes
	Yes
	−30 IU Abo BoNT-A
−4,500 IU Hyaluronidase
-iPRF injection
-sPRF dressing
- fat membrane dressing
	No scar



	19
	F
	28
	Nuxiwell
1 cc
	1 cc
	Upper lip
	Needle
	-Pain
- LR
	III-IV
77H
	3.5
	No
	Yes
	−14 IU Abo BoNT-A
−3,500 IU Hyaluronidase
-iPRF injection
-sPRF dressing
	No scar



	20
	F
	31
	Revofill ultra 1.0 cc
	0.5 cc
	Chin
	Needle
	-Pain
- LR
	II
147H
	3.5
	Yes
	No
	-30 IU Abo BoNT-A
−3,000 IU Hyaluronidase
-iPRF injection
-sPRF dressing
	No scar



	21
	F
	42
	Dene-B
	1 cc
	Chin
	Needle
	-Pain
- LR
-Bacterial bioburden
	III
87H
	12
	No
	No
	−20 IU Abo BoNT-A
−13,500 IU Hyaluronidase
-iPRF injection
-sPRF dressing
	No scar



	22
	F
	28
	Revofil
1.0 cc
	0.3 cc
	Nose
	Needle
	-Pain
- LR
	II
28H
	10
	Yes
	No
	-30 IU Abo BoNT-A
−4,500 IU Hyaluronidase
-iPRF injection
-sPRF dressing
	No scar



	23
	F
	42
	Zishel 10 cc
	0.7 cc
	Chin
	Needle
	-Pain
- LR
-Bacterial bioburden
	III
66H
	4
	No
	No
	−15 IU Abo BoNT-A
−6,000 IU Hyaluronidase
-iPRF injection
-sPRF dressing
	No scar



	24
	F
	33
	Neuramis
	0.1 cc
	Nose
Soft
triangle
	Needle
	-Pain
- LR
-Bacterial bioburden
	III
72H
	6
	Yes
Two times
	No
	-28IU Abo BoNT-A
-6,000 IU Hyaluronidase
-iPRF
-sPRF
	No scar



	25
	F
	38
	EPTQ
S500
	0.15 cc
	Glabella
	Needle
	-Blurred vision
-Paleness
-LR
	II
10:30H
	44
	No
	No
	−20 IU Abo
BoNT-A
−4,500 IU Hyaluronidase
-iPRF
	No scar






F, Female; LR, Livedo reticularis; M, Male; N, Number, Abo-BoNT-A (AbobotulinumtoxinA).




Patients experienced ischemic events after varying volumes of filler injection, with a mean volume of 0.67 ± 0.48 cc (range: 0.1–2.0 cc). The average time between filler injection and referral to our clinic for ischemia management was 82.48 ± 42.37 h. Our clinic, specializing in ischemia after FIVO, serves as a referral center for delayed vascular complications.

The mean area affected by ischemia was 16.53 ± 17.45 cm2, ranging from 2 to 53 cm2. Notably, 84% of vascular occlusions were associated with needle injections in various facial areas, while 16% of complications arose from cannula injections, all occurring in the temple.

Pain was the most common symptom following vascular occlusion, reported by 92% of patients. The predominant signs included livedo reticularis in 84% of patients and bacterial bioburden in 24%. The patients presented with varying stages of ischemia: stage two (40%, n = 10), stage three (36%, n = 9), stage four (12%, n = 3), and stage five (12%, n = 3). The highest stage of ischemia was recorded for each patient.

The therapeutic management of ischemia employed the “THIS and FAT” protocol, an acronym designed to facilitate the application of the ischemia treatment protocol. The protocol includes BTX-A, HYAL, iPRF, sPRF, aspirin, nanofat, debridement, dermabrasion, and Fat membrane. This structured approach helps physicians and injectors manage vascular occlusions effectively.

In the “THIS and FAT” protocol, BTX-A was administered as the initial intervention, with a mean dose of 50.68 ± 60.79 units (range: 14–300 units). HYAL was then administered at a mean dosage of 5970.0 ± 2791.65 IU. iPRF and sPRF were applied to the ischemic wound surfaces for all stage two or higher ischemia cases. Additionally, debridement was performed for all patients with stage three or higher ischemia to minimize bacterial load. iPRF and sPRF were used in 88 and 72% of patients, respectively. For advanced ischemia or resistant wounds, the fat membrane (nanofat or microfat membrane) was utilized to enhance wound healing; this treatment was applied to three patients with stage four and up.

No significant association was found between a history of rhinoplasty and an increased risk of vascular occlusion in the nose or nasolabial folds compared to other areas. Among the patients with advanced ischemia (stages 4 and 5), two developed scar formation, a significantly higher rate compared to those with lower stages of ischemia (P = 0.009). Additionally, patients with advanced ischemia had a significantly longer referral time (119.33 ± 37.96 h) compared to those with less severe ischemia (70.84 ± 37.39 h, P = 0.01). The volume of filler leading to advanced ischemia was also higher (1.05 ± 0.54 cc) compared to stages 1, 2, and 3 (0.55 ± 0.41 cc, P = 0.03). The amounts of Botox and hyaluronidase used did not significantly differ between advanced and less severe stages of ischemia.

Only two patients with advanced ischemia or presenting more than 72 h after the occlusion developed scar formation (Figure 2). Consequently, 92% of patients treated with the “THIS and FAT” protocol achieved complete recovery without scarring (Figures 3, 4).


[image: Panel of images showing stages of nose recovery and ultrasound scans. Images a, b, d, and e depict frontal views of a person’s face with progressive healing of a nose wound. Images c and f are ultrasound images, with c showing the nasal structure before treatment with artery involvement and f showing a Doppler ultrasound with color flow indicating blood movement after treatment.]
FIGURE 2
A 17-year-old female experienced stage five of ischemia following an injection of 1 cc HA filler. (A) A clinical presentation after 144 h of filler injection. (B) A day after treatment with “THIS and FAT” protocol. (C) An ultrasound examination before treatment (Involvement of lateral nasal artery). (D) Improvement of the lesion after 3 months. (E) Atrophic scar after 8 months of filler injection. (F) An ultrasound examination after treatment (arterial flow return to normal).



[image: Side-by-side comparison of a woman’s face before (A, B) and after treatment (D, E), showing healing of bruising and discoloration on her cheek and temple after experienced ischemia. Accompanying ultrasound images (C, F) display changes in subcutaneous structures with arterial flow returned to normal after treatment in F.]
FIGURE 3
A 31-year-old female experienced ischemia following an injection of 0.5 cc HA filler. (A,B) A clinical presentation after 119 h of filler injection. (C) An ultrasound examination before treatment (Involvement of frontal branch of superficial temporal artery). (D,E) Improvement of ischemia a month after the “THIS and FAT” protocol. (F) An ultrasound examination after treatment (arterial flow return to normal).



[image: A series of face images labeled A, B, D, and E show different stages of facial improvement or treatment, with visible scars in A and smoother skin in E. Image C is an ultrasound with minimal activity, while image F shows increased activity with colored markers after treatment.]
FIGURE 4
A 40-year-old female experienced stage three of ischemia following an injection of 1 cc HA filler. (A) A clinical presentation after 74 h of filler injection. (B) Improvement of ischemia after 2 weeks. (C) An ultrasound examination before treatment (Involvement of facial artery). (D) Improvement of ischemia a month after filler injection. (E) Complete improvement 3 months after “THIS and FAT” protocol. (F) An ultrasound examination after treatment (arterial flow return to normal).


The main side effect observed was facial unilateral asymmetry due to BTX-A injection. This complication should be noted in the nasolabial fold or cheek ischemia. We recommend administering BTX-A on the contralateral side to achieve acceptable cosmetic results.



Discussion

The incidence rate of ischemic events following vascular compromise is approximately 3 in 1,000 injections (15, 16). Ischemia after filler injection can progress through five clinical stages: Stage I presents immediately with skin blanching and delayed capillary refill; Stage II may develop rapidly and persist for over 48 h, characterized by livedoid skin changes due to the pooling of deoxygenated blood in under-perfused regions; Stage III typically occurs around 72 h post-injection and is marked by the deterioration of the skin barrier, partial desquamation, and overgrowth of cutaneous flora; Stage IV manifests 5–10 days post-injury, featuring coagulative necrosis, which can eventually lead to the formation of an eschar (Stage V) that may persist for weeks (9). Based on our experience, some patients presented with Stage III ischemia as early as 24 h after injection, while others experienced advanced ischemia 48–72 h post-injection, suggesting that the timeline for the clinical stages of ischemia may vary. Treatment for patients in Stages I and II is most effective when following the HDPH protocol, which recommends increasing the HYAL dosage in affected areas (17). Early palliative therapies should also be considered, including local dressing, acetylsalicylic acid, non-steroidal anti-inflammatory medication, and massage (18).

Several protocols have been proposed to improve the management of vascular occlusion. For example, Lee et al. reported more favorable outcomes with a protocol involving the injection of 125 units of HYAL every 15 min, compared to a single bolus dose of 500 units (19). In this protocol, 77% of patients with ischemia showed significant recovery, while only 49% experienced complete resolution without scarring (19). In the “THIS and FAT” protocol, which was applied to several patients with advanced ischemia, 92% of cases improved completely without any scar formation.

Managing ischemia after the third stage becomes increasingly challenging, as it requires not only addressing the occlusion but also managing wound care. For wound care, the application of various growth factors, including Platelet-Rich Plasma (PRP) and stem cells, is recommended (20). Incorporating these adjunctive therapeutic modalities into a comprehensive protocol helps physicians manage skin necrosis more effectively. However, HYAL injections can be complicated by the presence of infection, as increased tissue permeability raises the risk of spreading the infection.

In this case series, we presented a novel protocol for managing ischemia following HA injection. In the first stage, all patients were treated with BTX-A, using a dosage of 20–150 units for multiple purposes. During ischemia caused by filler injection, the choke vessels in the tissue undergo vasoconstriction to limit ischemia. While this vasoconstriction may be beneficial during the first 6 h, which constitutes the acute phase of ischemia, it can exacerbate the condition beyond 6 h by impeding tissue repair (21). Additionally, lactic acid is produced during ischemia due to anaerobic respiration, leading to muscle contraction and further worsening of the ischemic condition (22).

BTX-A injections aimed at inducing vasodilation have been extensively studied in animal models, demonstrating enhanced blood flow and improved outcomes in ischemia (23, 24). Additionally, several studies have reported the efficacy of BTX-A in treating various ischemia-related conditions. In cases of Raynaud’s phenomenon (RP), BTX-A has shown beneficial effects, such as increased digital temperature, improved blood flow and oxygen saturation, and a general reduction in RP symptoms (25). Notably, BTX-A has demonstrated positive vasodilation effects in patients within 30 min of administration (26), likely by blocking sympathetic nerve conduction, which reduces vasoconstriction (25, 27). Moreover, BTX-A has been shown to increase endothelial nitric oxide synthase (eNOS) activity and elevate cGMP levels in human microvascular endothelial cells, leading to reduced contraction of endothelium-intact arteries. These findings support the vasodilatory effects of BTX-A injections (27). Another study evaluated the vascular effects of BTX-A on human skin by injecting it subcutaneously into low-perfusion areas of 40 patients’ backs. Results showed that BTX-A significantly increased blood vessel diameter (up to 2.4×), blood flow (up to 5.5×), and led to the emergence of new perforating vessels. These changes were confirmed through Doppler ultrasound and thermography, which also detected a 2–5°C local temperature rise. The control group (NaCl 0.9%) showed no vascular changes. The findings highlight BTX-A’s potential to improve skin perfusion and stimulate neovascularization in compromised tissues (28).

In our “THIS and FAT” protocol, we begin by injecting BTX-A, and ultrasound examinations have shown substantial vasodilation of arteries following BTX-A injections. However, to date, no studies have specifically investigated the efficacy of BTX-A in managing ischemia. Furthermore, Goldberg et al. reported treating 20 patients with ischemic vasospasm using BTX-A, which resulted in rapid and sustained pain relief lasting several months (29).

Based on the authors’ experience, BTX-A injections can be beneficial in ischemic conditions that have progressed beyond the acute stage (after 6 h) (26). The primary complication associated with BTX-A injections is unilateral asymmetry. In certain areas—such as the glabella, chin, and nose—this asymmetry is often clinically insignificant, whereas in regions like the nasolabial fold and cheek, injecting the contralateral side can enhance aesthetic outcomes. To minimize this risk, we inform all patients of the potential for asymmetry and recommend treating both sides to achieve better cosmetic results. Additionally, no other adverse events related to BTX-A administration were observed in our patients.

Following the administration of BTX-A, HYAL injection is used as the second stage of treatment. HYAL, an enzyme commonly utilized in medicine, enhances tissue permeability. Its application has shown positive effects on ECG outcomes in cases of cardiac necrosis (30). In 2014, Claudio de Lorenzi demonstrated that HYAL can permeate the vessel wall and enter vessels through concentration gradient and diffusion mechanisms (31). Furthermore, de Lorenzi introduced the HDPH protocol in 2017 to effectively manage vascular occlusion, recommending a minimum of 500 IU of HYAL for every 3 × 3 cm area (2). The HYAL injection should be initiated in the periphery of ischemic areas and subsequently injected into the nearest point to vascular occlusion due to the possibility of HA fragment embolization. HA embolization may lead to other complications, such as blindness.

Subsequently, the CMAC modified de Lorenzi’s protocol, taking into account the tissue half-life of HYAL, which is reported to be 5.1 min subcutaneously and 7.5 min intramuscularly (9). In cases of ischemia caused by filler injections, HYAL should be diluted in lidocaine or normal saline at a concentration of 1,500 units per 1–2 cc. The standard approach is to administer 1,500 units every 20 min (9).

Authors recommend diluting 1,500 units of HYAL in 1 cc of lidocaine and administering it at 20-min intervals, considering the increased concentration gradient and potency. Plain 1 and 2% lidocaine have a pH of 6.09 ± 0.16 and 6.00 ± 0.27, respectively (32). Also, regarding HYAL type, it is activated in range of PH from 3 to 8, and its combination with plain lidocaine provide optimal PH activity (33). HYAL injections should continue until improvement in arterial flow is confirmed via ultrasound and CRT. Also, the “THIS and FAT” protocol emphasizes intra-arterial HYAL injection under the guide of sonography (IS: intra-arterial injection under sonography). Several studies report increased efficacy of intra-arterial HYAL injection with lower dosages (34). Regarding our experience, intra-arterial HYAL administration under ultrasound guidance leads to favorable outcomes. Interestingly, Zhang et al. reported a decrease in pure crosslinked HA particle size from 400 to 600 μm to 300 to 400 μm following continuous hydrolysis by HYAL (35).

Notably, fillers with high viscosity, such as HA may associated with more vascular obstruction, while fillers with low viscosity do not cause complete vascular occlusion (36). Fillers with low viscosity may result in more embolism, increasing the risk of secondary vascular occlusion following HYAL administration. However, regarding the few reports of viscosity in FIVO cases, the assessment of different cross-linking filler effects for vascular complications is limited (37). Several HYAL-related complications have been reported, including local allergic reactions, urticaria, angioedema, as well as immediate and delayed hypersensitivity reactions, particularly at doses exceeding 100,000 IU. In our cases, no adverse events related to HYAL administration were observed.

The next step involves wound management, which includes the injection of iPRF, application of sPRF dressing, nanofat injection, or the use of Stromal Vascular Fraction (SVF) gel. PRF plays a significant role in treating necrosis due to its angiogenic factors, such as platelet-derived growth factor (PDGF), transforming growth factor beta (TGF-β), epidermal growth factor (EGF), vascular endothelial growth factor (VEGF), insulin-like growth factor I (IGF-I), platelet-derived epidermal growth factor (PDEGF), and platelet factor 4 (PF-4) (38). The fibrin matrix in PRF allows for the slow release of these factors, enhancing PRF’s therapeutic effects. Additionally, PRF has been reported to have antibacterial properties, and iPRF can increase tissue permeability and rehydrate ischemic tissue (39–41).

Given the imbalance of electrolytes, decreased tissue oxygenation, and the disproportion of various cytokines and antibodies, using iPRF helps improve skin viability by addressing these issues (42, 43). PRF has a high concentration of blood proteins, including protease inhibitors, complement proteins, and immunoglobulin G. Additionally, increased amounts of the mentioned proteins, as well as albumin, haptoglobin, and fetuin-A, contribute to wound healing (44). We recommend iPRF injections in all cases of ischemia following filler injection, especially in Stage 2 or higher. Several complications have been reported following PRP injections, including infection, inflammatory reactions, allergic reactions, nodular formation, and even blindness. In contrast, PRF application has not been associated with any serious or major complications (45, 46).

When a patient with ischemia presents, particularly in the presence of bacterial bioburden (Stage 3 or higher), the primary step is to debride infected and necrotic tissues to prevent the spread of infection through hyaluronidase injections. Surgical debridement is essential for preparing the wound bed in necrosis (47). The rationale for early debridement is to remove the source of infection from the ischemic site and to conserve ATP by preventing the consumption of energy on dead cells within the necrotic tissue (48).

In patients with Stage 3 or higher ischemia, we prioritize debridement of the affected areas, followed by the administration of BTX-A and HYAL. Nanofat and SVF gel, which contain adipose-derived stem cells (ADSC), play a crucial role in tissue regeneration within necrotic wounds. Nanofat, in particular, has unique angiogenic properties due to growth factors like VEGF, PDGF, and FGFb (49–51). Additionally, nanofat grafting promotes neocollagenesis, tissue regeneration, and skin rejuvenation. ADSC also contributes significantly to skin rejuvenation and the inhibition of melanocyte proliferation (52). While several complications have been reported with macrofat or microfat, nanofat administration is considered safe, with only transient and reversible adverse events such as bruising or erythema (53).

Given these characteristics, the combination of iPRF, sPRF, and Nanofat significantly enhances the regeneration of necrotic tissue. To further promote tissue repair in stages 4 and 5, we apply a fat membrane (nanofat membrane) to the wound surface in ischemic regions following soft dermabrasion. This method leverages the fat membrane’s notable regenerative properties and has demonstrated significant effectiveness in tissue repair, particularly in cases of ischemia. Our previous research has thoroughly detailed the methodology and efficacy of using a fat membrane for tissue regeneration (13). The authors recommend using fat membrane for all Stage 4 and 5 ischemia cases, as their clinical experience demonstrates superior outcomes compared to previous treatments.

The main limitation of this study was the absence of a control group. Due to the emergency nature of FIVO, the inclusion of a control group was not feasible. In urgent conditions like ischemia and necrosis, the best possible therapeutic management should be applied, which led us to treat all patients using our exclusive “THIS and FAT” protocol to achieve favorable outcomes.

For future studies, it is recommended to design a study that determines the optimal injection route (local or intra-arterial) and further explores the broader applications of the “THIS and FAT” protocol in the management of skin necrosis.



Conclusion

Ischemia following HA filler injection is a rare but serious complication. The “THIS and FAT” protocol integrates several therapeutic approaches to treat ischemia and necrosis. Notably, most cases (92%) with treatment of “THIS and FAT” protocol showed complete improvement without scarring. Also, further studies are recommended to evaluate the efficacy of this protocol.
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