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Abstract

Localized lipoatrophy, characterized by subcutaneous fat loss, can result from trauma, injectable drugs,
panniculitis, or idiopathic causes, leading to outcomes ranging from self-resolution to permanent
disfigurement. This case series presents a novel approach using dilute hyaluronic acid (HA) for three cases of
lipoatrophy (trauma-induced, radiation-induced, and steroid-induced), with all cases showing notable
improvement after one session. This approach represents a promising, low-risk alternative for managing
lipoatrophy of various etiologies, with potential benefits for patient quality of life.
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Introduction

Localized lipoatrophy is a form of subcutaneous fat loss. Acquired lipoatrophy is particularly rare, with
known causes including trauma-induced, radiation-induced, injectable drug-induced, panniculitis-
associated, and idiopathic causes [1-5]. Depending on the cause, the prognosis varies. Certain cases are self-
limited, while others result in permanent disfigurement, which can lead to significant consequences for
patients' self-image and quality of life [5].

Despite its clinical significance, there is limited consensus on optimal treatment for acquired lipoatrophy
across different etiologies. Injectable fillers have been widely used for soft tissue restoration in both
cosmetic and reconstructive settings. Hyaluronic acid (HA) fillers are biocompatible, viscoelastic hydrogels
used for soft tissue augmentation. Their ability to bind to water and integrate into the extracellular matrix is
a key mechanism by which they provide structural support [6].

Few minimally invasive, low-risk interventions have been described for acquired lipoatrophy. Most
treatment options are invasive procedures, including fat transfer or grafting, and much of the literature
focuses on HIV-associated facial lipoatrophy [1]. As a result, there is a gap in the literature regarding simple,
reproducible techniques for treating lipoatrophy resulting from trauma, radiation, or corticosteroid
injections. We present a novel approach using dilute HA to treat various causes of lipoatrophy, with dramatic
improvement after only one session in three cases.

Case Presentation

We report three cases, with patient characteristics, treatment details, and outcomes summarized in Table 1.
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Total Volume per Session
Case Etiolo Site Adverse Effects Follow-up Plan
< Sessions (dilute HA) P
Face, site of
. a?ce ste o 08/2024: 2.0 cc; 2-3 month follow-up;
Radiation induced prior KS X
1 lipoatraphy (HIV + KS)  radiation 3 10/2024: 1.55 cc; None ongoing PLLA treatment;
- - 11/2024: 1.5 cc skin cancer surveillance
Steroid-induced Tyndall effect Ived
. eroid-induce Right 08/2024: 2.0 cc: yndall effect (resolve:
2 lipoatrophy (post-ILK 2 by 4-week follow-up Follow-up as needed
. forearm 10/2024: 0.6 cc A . .
for hypertrophic scar) without intervention)
04/2024: 0.6 cc;
3 Trauma-induced Left lateral 4 05/2024: 0.2 cc; None Follow-up in 3-6 months
lipoatrophy leg 10/2024: 1.0 cgc; as needed

01/2025: 0.6 cc

TABLE 1: Dilute Hyaluronic Acid Filler Use in Lipoatrophy: Sessions, Volumes, Adverse Effects,
and Follow-up

HA: hyaluronic acid, KS: Kaposi sarcoma, HIV: human immunodeficiency virus, ILK: intralesional Kenalog, PLLA: poly-L-lactic acid.

Case 1

A 66-year-old man with a >30-year history of well-controlled HIV and prior Kaposi sarcoma (treated with
radiation therapy more than two decades ago) presented for evaluation of a 2 x 2 cm hypopigmented,
atrophic, depressed plaque on the left cheek, consistent with chronic radiation-induced changes and
localized lipoatrophy. His medical history is also notable for multiple nonmelanoma skin cancers and
colorectal carcinoma, previously managed with surgical resection and chemotherapy. After discussion of
management options, including correction with dilute hyaluronic acid filler, the patient elected to proceed
with treatment.

A 2:1 dilution of HA with normal saline was prepared, and 2.0 cc was injected into the subdermal plane
(Figure I). At the six-week follow-up, significant cosmetic improvement was noted. The patient subsequently
underwent two additional treatment sessions using the same 2:1 dilution. Continued improvement was
noted without adverse effects. Following these sessions, the patient elected to transition to poly-L-lactic
acid (PLLA) biostimulation for further management. He continues to follow closely with the dermatology
clinic for skin cancer surveillance and plans to follow up as needed for filler treatments.

FIGURE 1: Case 1: Pre- and Post-injection of Dilute Hyaluronic Acid

Left cheek before dilute HA injection (a,b) versus immediately after dilute HA injection (c) in a patient with radiation
induced lipoatrophy.

Case 2

A 28-year-old woman with a history of a punch biopsy-induced hypertrophic scar on the right forearm was
treated with serial intralesional triamcinolone. The patient presented to dermatology with a 2.5 cm x 3.5 cm
convex hypopigmented plaque and an overlying pink, round, soft scar, consistent with lipoatrophy
secondary to steroid injection. Review of systems and other past medical history were noncontributory.
After discussion of treatment options, along with risks, benefits, and alternatives, the patient decided to
proceed with HA filler injection.

A dilute HA preparation was made by a 2:1 dilution of normal saline and HA filler. Two cc of this dilute HA
was injected into the subdermal plane during the initial session. Immediately following treatment, the
treated area developed an ill-defined blue-purple hue consistent with a Tyndall effect (Figure 2).
Reassurance was provided, as our experience with this procedure suggests that high-volume instillation in
the deeper dermis/subcutis results in a temporary Tyndall effect, which resolves in three to five days
following treatment. At the four-week follow-up, the blue-purple discoloration had resolved, and marked
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cosmetic improvement was observed. At this visit, the patient received a second dilute HA filler treatment
(0.6 cc) and was recommended to return for follow-up as needed.

FIGURE 2: Case 2: Pre- and Post-injection of Dilute Hyaluronic Acid

Right anterior forearm of a patient with steroid-induced lipoatrophy secondary to intralesional Kenalog injections
for hypertrophic scar. (a) Medial view before dilute HA injection; (b) lateral view after dilute HA injection (same arm,
different views).

Case 3

A 33-year-old female presented for evaluation of lipoatrophy on her left lateral leg, secondary to a
motorcycle accident two years prior. Review of systems and past medical history were noncontributory. After
discussion of treatment options, along with risks, benefits, and alternatives, the patient decided to proceed
with HA filler injection.

A dilute HA preparation was made by a 2:1 dilution of normal saline and HA filler, and 0.6 cc of dilute HA
was injected into the subdermal plane during the initial session (Figure 3). The patient returned to the clinic
five weeks later and reported a cosmetically pleasing response without any adverse effects. At her second
treatment session, she received 0.2 cc of the same dilute HA filler. Five months later, a third session was
performed using 1.0 cc. Nearly one year after the initial treatment, she underwent a fourth session with 0.6
cc. Across all sessions, she reported cosmetically satisfactory outcomes and experienced no adverse effects.
She was instructed to follow up with dermatology as needed for continued soft tissue augmentation with
dilute HA filler, given the excellent cosmetic response.
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FIGURE 3: Case 3: Pre- and Post-injection of Dilute Hyaluronic Acid

Left upper thigh before dilute HA injection (a) versus after dilute HA injection (b) in a patient with trauma induced
lipoatrophy secondary to a motorcycle accident.

Discussion

Lipoatrophy is a form of lipodystrophy that results in fat loss in the subcutaneous tissue layer. There are two
main categories of lipoatrophy: congenital and acquired. Etiologies of acquired lipoatrophy include trauma,
aging, HIV, radiation-induced causes, and connective tissue diseases such as lupus erythematosus profundus
and morphea [1,2]. Causes of trauma-induced lipoatrophy include physical injury, repeated pressure, and
injectable medications [1]. Though still rare, a well-documented type of trauma-induced lipoatrophy is
lipoatrophia semicircularis, associated with specific workplace conditions such as desk height [3].

There are limited reports of trauma-induced lipoatrophy and its subsequent treatment. The few cases
published have reported a range of outcomes and treatments. One case describing lipoatrophy secondary to
transgluteal drainage of a suspected abscess reported spontaneous resolution after a four-month follow-up
[4]. A case report describing the use of PLLA for trauma-induced facial atrophy reported improvement in
volume overlying the zygomatic arches, cheeks, nasolabial folds, temples, and chin, as well as increased
facial harmony after six months of treatment. The article also reported that the most dramatic improvement
involved the patient's increased confidence and outlook on life [5].

HA use for the treatment of lipoatrophy has been described in various forms, including cases of
morphological asymmetry, facial lipoatrophy, and treatment of cellulite [7,8]. There has been one case
describing the use of large-particle HA gel in the treatment of radiation-induced lipoatrophy of the lower
eyelid, but it is otherwise largely undescribed [2]. There are no reports of HA filler for steroid-induced
lipoatrophy. The majority of cases describing treatment of steroid-induced lipoatrophy involve intralesional
saline [9]. In our review, we found that the majority of published evidence describing the use of HA is for
HIV-associated facial lipoatrophy treatment [10,11]. The lack of treatment options in the literature for these
various causes of lipoatrophy highlights a need for further research and publication of successful
management strategies.

In our case series, dilute HA provided sustained cosmetic improvement across multiple etiologies of
lipoatrophy. Two patients continue to follow with the dermatology clinic on an as-needed basis for
retreatment with dilute HA filler, reflecting durable response and patient satisfaction. One patient elected to
transition to PLLA for ongoing volume restoration, underscoring the role of dilute HA as both a primary and
bridging therapeutic option depending on patient goals and disease course. Potential complications
associated with HA filler include granuloma formation, nodules, persistent Tyndall effect, and filler
migration, which have been described in multiple reviews of dermal filler adverse effects [12-16]. Strategies
to mitigate these risks include careful injection technique with appropriate depth and volume, consideration
of hyaluronidase for correction of undesirable outcomes, and close clinical monitoring.

Conclusions

In conclusion, we report a novel technique using dilute HA injection for the treatment of lipoatrophy of
varying etiologies. Dilute HA has been shown to have improved tissue spread and tissue integration
compared to undiluted formulations. However, optimal dilution parameters remain poorly defined, and
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potential limitations include decreased duration of effect and reduced lift. Importantly, the use of dilute HA
may lower the risk of adverse events, including HA nodule formation, by reducing product concentration and
improving homogeneous distribution within the tissue plane. Because the most serious complications of
hyaluronic acid (HA) filler, such as angioedema, vascular compromise, and tissue ischemia, are closely
associated with injection volume, product concentration, and inadvertent intravascular embolization, the
use of a more dilute formulation may theoretically reduce the likelihood and severity of these adverse
events. Large systematic reviews and consensus guidelines emphasize that complication rates are influenced
by injection technique, product properties, and tissue behavior, all of which may be favorably impacted by
dilution strategies.

At the time of this literature review, there are limited reports addressing the management of radiation-
induced, steroid-induced, and trauma-induced lipoatrophy in general, and no cases describing a dilute HA
filler technique for any of the above etiologies. We hope to bring awareness of dilute HA as a potential low-
risk, semipermanent treatment modality to consider for patients with lipoatrophy.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Juliana M. O'Reilly, Willis Lyford, David S. Kirwin, Travis Frantz
Acquisition, analysis, or interpretation of data: Juliana M. O'Reilly, Willis Lyford, David S. Kirwin
Drafting of the manuscript: Juliana M. O'Reilly

Critical review of the manuscript for important intellectual content: Juliana M. O'Reilly, Willis Lyford,
David S. Kirwin, Travis Frantz

Supervision: Willis Lyford

Disclosures

Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: The opinions and
assertions expressed herein are those of the authors and do not reflect the official policy or position of the
Uniformed Services University, the Department of Defense, or the U.S. Government. We do not have any
relevant relationships to disclose. .

References

1. Szczerkowska-Dobosz A, Olszewska B, Lemanska M, Purzycka-Bohdan D, Nowicki R: Acquired facial
lipoatrophy: pathogenesis and therapeutic options. Postepy Dermatol Alergol. 2015, 32:127-33.
10.5114/pdia.2014.40971

2. Peckinpaugh JL, Reddy HS, Tower RN: Large particle hyaluronic acid gel for the treatment of lower eyelid
retraction associated with radiation-induced lipoatrophy. Ophthalmic Plast Reconstr Surg. 2010, 26:377-9.
10.1097/10P.0b013e3181cc85b0

3. Bru-Gorraiz FJ, Comunién-Artieda A, Bordel-Nieto I, Martin-Gorgojo A: Lipoatrophia semicircularis:
clinical study and follow-up of 76 cases in Madrid, Spain. Classification proposal. Actas Dermosifiliogr.
2022, 113:15-21. 10.1016/j.ad.2021.05.013

4. Hamp A, Anderson |, Bal A, Hansen N: Acquired localised lipoatrophy secondary to transgluteal drainage .
BM]J Case Rep. 2021, 14:10.1136/bcr-2021-242964

5. Rendon MI, Keeling J: Poly-L-lactic acid for the treatment of trauma-induced facial lipoatrophy and
asymmetry. Cutis. 2008, 81:218-22.

6. Perera GG, Argenta DF, Caon T: The rheology of injectable hyaluronic acid hydrogels used as facial fillers: a
review. Int ] Biol Macromol. 2024, 268:131880. 10.1016/j.ijbiomac.2024.131880

7. de Matos Lourenco L, Colla LA, Ortiz de Noronha MG, Izzo TR, Sigrist R: Square technique - a treatment for
cellulite with large size particle hyaluronic acid. Skin Health Dis. 2024, 4:e290. 10.1002/ski2.290

8.  Grablowitz D, Ivezic-Schoenfeld Z, Federspiel IG, Gehl B, Kopera D, Prinz M: Long-term effectiveness of a
hyaluronic acid soft tissue filler in patients with facial lipoatrophy, morphological asymmetry, or
debilitating scars. ] Cosmet Dermatol. 2020, 19:2536-41. 10.1111/jocd.13454

9. El-Amawy HS, Sarsik SM: Saline in dermatology: a literature review . ] Cosmet Dermatol. 2021, 20:2040-51.
10.1111/jocd.13813

10. Kim7, Song SY, Lee SG, Choi S, Lee YI, Choi JY, Lee JH: Treatment of human immunodeficiency virus-
associated facial lipoatrophy with hyaluronic acid filler mixed with micronized cross-linked acellular dermal

2026 O'Reilly et al. Cureus 18(3): €105227. DOI 10.7759/cureus.105227 50f6


https://dx.doi.org/10.5114/pdia.2014.40971
https://dx.doi.org/10.5114/pdia.2014.40971
https://dx.doi.org/10.1097/IOP.0b013e3181cc85b0
https://dx.doi.org/10.1097/IOP.0b013e3181cc85b0
https://dx.doi.org/10.1016/j.ad.2021.05.013
https://dx.doi.org/10.1016/j.ad.2021.05.013
https://dx.doi.org/10.1136/bcr-2021-242964
https://dx.doi.org/10.1136/bcr-2021-242964
https://pubmed.ncbi.nlm.nih.gov/18441843/
https://dx.doi.org/10.1016/j.ijbiomac.2024.131880
https://dx.doi.org/10.1016/j.ijbiomac.2024.131880
https://dx.doi.org/10.1002/ski2.290
https://dx.doi.org/10.1002/ski2.290
https://dx.doi.org/10.1111/jocd.13454
https://dx.doi.org/10.1111/jocd.13454
https://dx.doi.org/10.1111/jocd.13813
https://dx.doi.org/10.1111/jocd.13813
https://dx.doi.org/10.3346/jkms.2022.37.e37

Cureus

Part of SPRINGER NATURE

11.

12.

13.

14.

15.
16.

matrix. ] Korean Med Sci. 2022, 37:e37. 10.3346/jkms.2022.37.e37

Pignatti M, Pedone A, Baccarani A, Guaraldi G, Orlando G, Lombardi M, De Santis G: High-density
hyaluronic acid for the treatment of HIV-related facial lipoatrophy. Aesthetic Plast Surg. 2012, 36:180-5.
10.1007/s00266-011-9771-3

Kyriazidis I, Spyropoulou GA, Zambacos G, et al.: Adverse events associated with hyaluronic acid filler
injection for non-surgical facial aesthetics: a systematic review of high level of evidence studies. Aesthetic
Plast Surg. 2024, 48:719-41. 10.1007/500266-023-03465-1

Signorini M, Liew S, Sundaram H, et al.: Global Aesthetics consensus: avoidance and management of
complications from hyaluronic acid fillers-evidence- and opinion-based review and consensus
recommendations. Plast Reconstr Surg. 2016, 137:961e-71e. 10.1097/PRS.0000000000002184

Ortiz AE, Ahluwalia J, Song SS, Avram MM: Analysis of U.S. Food and Drug Administration data on soft-
tissue filler complications. Dermatol Surg. 2020, 46:958-61. 10.1097/DSS.0000000000002208

Smith KJ: Should hyaluronic acid fillers be diluted?. ] Drugs Dermatol. 2014, 13:1437-8.

Lambros V: A technique for filling the temples with highly diluted hyaluronic acid: the "dilution solution" .

Aesthet SurgJ. 2011, 31:89-94. 10.1177/1090820X103912.14

2026 O'Reilly et al. Cureus 18(3): €105227. DOI 10.7759/cureus.105227

6 0of 6


https://dx.doi.org/10.3346/jkms.2022.37.e37
https://dx.doi.org/10.1007/s00266-011-9771-3
https://dx.doi.org/10.1007/s00266-011-9771-3
https://dx.doi.org/10.1007/s00266-023-03465-1
https://dx.doi.org/10.1007/s00266-023-03465-1
https://dx.doi.org/10.1097/PRS.0000000000002184
https://dx.doi.org/10.1097/PRS.0000000000002184
https://dx.doi.org/10.1097/DSS.0000000000002208
https://dx.doi.org/10.1097/DSS.0000000000002208
https://jddonline.com/articles/should-hyaluronic-acid-fillers-be-diluted-S1545961614P1437X
https://dx.doi.org/10.1177/1090820X10391214
https://dx.doi.org/10.1177/1090820X10391214

	Dilute Hyaluronic Acid for Lipoatrophy: Three Cases and Literature Review
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Dilute Hyaluronic Acid Filler Use in Lipoatrophy: Sessions, Volumes, Adverse Effects, and Follow-up
	Case 1
	FIGURE 1: Case 1: Pre- and Post-injection of Dilute Hyaluronic Acid

	Case 2
	FIGURE 2: Case 2: Pre- and Post-injection of Dilute Hyaluronic Acid

	Case 3
	FIGURE 3: Case 3: Pre- and Post-injection of Dilute Hyaluronic Acid


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


