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Abstract

Background Despite civilization and progress, burns

occur frequently in the world. Remarkable discoveries of

wound healing mechanisms have been reported. On the

other hand, long-term outcomes from burn injuries repre-

sent a barrier to improvement of patients’ social,

functional, and psychological condition. Lipofilling,

described since the 1980s, currently is used for several

clinical applications. This study aimed to verify whether

lipofilling could ameliorate scar remodeling in three clin-

ical cases.

Methods Three adult patients with hemifacial hypertro-

phic scars and keloids resulting from severe burns 2 to

13 years previously were selected. The patients were

treated by injection of adipose tissue harvested from

abdominal subcutaneous fat and processed according to

Coleman’s technique. Two injections (with a 13-month

interval between) were administered at the dermohypo-

dermal junction. Histologic examination of scar tissue

punch biopsies (hematoxylin-eosin staining) before and

after the treatment was performed as well as magnetic

resonance scan with contrast.

Results The clinical appearance and subjective patient

feelings after a 6-month follow-up period suggest consid-

erable improvement in the mimic features, skin texture, and

thickness. Histologic examination shows patterns of new

collagen deposition, local hypervascularity, and dermal

hyperplasia in the context of new tissue, with high corre-

spondence to the original.

Conclusions The preliminary results show that lipofilling

improves scar quality and suggest a tissue regeneration

enhancing process.

Keywords Adipose cell � Burn � Liposuction �
Scar � Stem cell

During the past 20 years, advances in acute burn therapy

[25], including cases with involvement of wide surfaces,

have been considerable, allowing survival rates to increase

significantly thanks to shock, metabolic alteration, and

infection management as well as the use of biotechnolo-

gies. Despite this, we cannot find the same improvement in

long-term burn outcomes, which still are a social, eco-

nomical, and psychological problem in terms of both

functional and aesthetic aspects.

The current mainstay treatment for long-term burn

outcomes is limited to surgery, physiotherapy [5], laser [1],

steroid [3], and silicon film [4] application. The use of

radiotherapy [20] or drugs, such as colchicine [17] and

interferon [12], still is controversial.

On the other hand, investigations of wound healing have

been thoroughly developed to elucidate most of the

mechanisms involved in its different phases [11]. Since
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Neuber’s [19] work in 1893, several techniques for re-

shaping scar defects by adipose tissue transfer have been

described [18], but until the 1980s, plastic surgeons ori-

ented their choice to different materials despite well-known

complications. At the end of the 1970s, Kesselring [14] and

Illouz [15] suggested a new surgical technique: liposuction.

Since 1980, several papers have highlighted different

findings on transplantation of fat obtained by liposuction

[2,7,9,16], but adipose cell vitality has been a controversial

subject, with survival rates ranging from 30% to 70%

[10,23,24]. In 1992, Coleman [6,7] first described a new

technique for improving adipose cell survival. Currently,

adipose tissue can be harvested easily with minimal

trauma. Liposuction and fat injection are commonly used

in different clinical contexts.

At the same time, fat has been investigated, and

microstructural studies have been developed. Adipose tis-

sue contains an extracellular matrix (e.g., collagens,

laminin, fibronectin, growth factors) and cellular compo-

nents (adypocytes and many other factors). Moreover,

recent interest has focused on adipose stem cells, which are

capable of differentiating into fat, cartilage, bone, muscle,

or nerve. Although adipose stem cells show less potential

than embryonic cells, they can be obtained more easily

than cells harvested from bone marrow [26,27].

Recently, Rigotti et al. [21] achieved clinical improve-

ment by lipofilling the mammary region for severe

radiodermatitis after cancer ablation and radiation therapy.

All the above quoted researchers are the theoretical bases

of our study on the evolution of scars in burned patients

treated with the lipostructure technique.

Materials and Methods

Three informed voluntary patients with mature and

immature scars resulting from hemifacial second- and

third-degree burns and several surgical procedures were

selected and treated with lipostructure from December

2005 to June 2006. Anamnestic patient data are summa-

rized in Table 1.

After clinical assessment and routine preoperative

examinations, the patients were submitted to liposuction of

the subumbilical area under general anesthesia used to

avoid the potential influence of local anesthetic on tissues.

The abdominal harvesting area was chosen because it is an

easily accessible, soft adipose tissue reservoir. An adipose

tissue sample of about 30 ml was obtained to provide the

adipocyte-containing middle layer and hematic cells sus-

pended in the plasma at the bottom. The adypocite cell

fraction was isolated and injected by sharp 0.1- to 0.2-mm

cannulas at the dermal–hypodermal junction in the scar

areas. This surgical procedure was performed twice, with a

3-month interval between procedures, to renew the dermal–

hypodermal junction with a consistent amount of adipo-

cytes distributed over time.

Before the first surgical intervention, at the time of the

second surgery, and 3 months after the second surgical

treatment, punch biopsies were obtained from the scar

areas and from the surrounding unaffected areas as a

control (data not reported). Specimens were processed into

paraffin and stained with hematoxylin eosin to show the

architectural features of tissues, collagen deposition, and

vascularity. Magnetic resonance scans of the head with

contrast agent [13] also were performed. The same surgical

procedure and examinations were performed again after

90 days.

Results

After two treatments and a 6-month follow-up period, the

appearance and subjective feeling of the three patients

suggested an effective role of lipostructure for the scars. A

considerable improvement in the mimic features, skin

texture, softness, thickness, and elasticity was observed.

Figures 1, 2, 3, 4, show the evolution of the scars experi-

enced by patient 2.

Histologic section images of the biopsy tissue from

patient 2 (Fig. 5, 6, 7) show patterns of new collagen

deposition, local hypervascularity, and dermal hyperplasia.

The presence of annexial structures is nearly normal.

Altogether, the architecture is more preserved than in scars

resulting from burns.

The magnetic resonance scan showed mild asymmetries

in soft tissues compared with the contralateral, unaffected

side (Fig. 8). No irregularity of signal enhancement was

found.

Table 1 Patient data

Patient Cause of burn Extent of burn Age of burn (years) Age at first treatment (years)

1 Alcohol fire 40% of face, hands, inferior limbs 31 33

2 Contact with incandescent grill 5% of left half-face 33 36

3 Petroleum fire 40% of face, trunk, all limbs 4 16
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Discussion

Coleman’s lipostructure technique is widely used by

many surgeons worldwide. Fat is abundant, expendable,

and easily harvested and contains a high yield of cells.

In addition, a fraction of liposuction-obtained cells has

multipotent cells capable of self-renewal and amenable

to gene therapy [8,22]. Some recent studies have shown

the considerable effectiveness of the lipostructure tech-

nique in revitalizing chronic vascular sores and

radiodermatitis [21].

Mature scars resulting from severe burns imply partic-

ularly difficult circumstances in their treatment because of

abnormal fibroplasia, hypertrophy, and keloids secondary

Fig. 1 Preoperative view 5 years after burn injuries showing hyper-

trophic scars and keloids

Fig. 2 View of the patient 8 years after burn injuries, after multiple

surgical procedures, and before the first treatment with fat injection.

Note the alar nose retraction remaining, skin texture, and color

Fig. 3 Postoperative view 3 months after the second treatment with

fat injection. Note the further improvement of skin texture and correct

repositioning of the alar nose

Fig. 4 Postoperative view at the same time as Fig. 3 showing

improvement in skin softness
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to infections and inflammatory activity. Our clinical,

magnetic resonance, and histologic findings show favor-

able results from our treatment of both mature and

‘‘evolving’’ scar tissue even in the case of severe, old burn

outcomes. The pathophysiologic, cellular, and molecular

mechanisms involved still have not been defined. Lipo-

structure at the dermohypodermal junction could increase

the adipose layer widely destroyed by burn trauma and

poorly regenerated during the reparative process.

The lipofilling procedure seems to improve the struc-

tural features of the extracellular matrix and increase its

production. Autologous transplantation of stem cells pres-

ent in the injected fat could account for this effect. This

hypothesis is supported by Brzoska et al. [28], who

reported epithelial differentiation of human adipose tissue–

derived adult stem cells. Adult adipose stem cells represent

a heterogeneous population with high variability depending

on patient age, sex, and collection site, variables that can be

crucial for cell therapy outcome. Characterization of the

morphology and functionality of the subcutaneous

abdominal adipose tissue before and after the implantation

will provide some indications for performing a wider

clinical trial as well as standard protocols for the therapy of

severe burns and other pathologic scars.

Fig. 8 Magnetic resonance scan of the head without contrast agent at

the level of the superior alveolar arcades, performed at the same time

as Figs. 3 and 4, showing similar signal enhancement of soft tissues

on both the affected and the unaffected sides

Fig. 5 Hematoxylin and eosin 9 10 histological view of the scar

area before fat injection. Note the typical appearance of the scar and

the cellular necrosis around the hair follicle

Fig. 7 Hematoxylin and eosin 9 4 histologic view at the same time

as the specimen shown in Fig. 6. Note the epithelial hyperplasia and

neoangiogenesis

Fig. 6 Hematoxylin and eosin 9 4 histologic view after the second

treatment showing almost normal findings
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Conclusions

The preliminary results suggest that lipofilling can improve

scar quality. We speculate that this improvement depends

on tissue regeneration promoted by adipose tissue–derived

stem cells. The morbidity related to the procedure is min-

imal, similar to that for a limited liposuction, with

acceptable safety. This result is encouraging and suggests

further research to assess adipose cell properties, extra-

cellular matrix composition, and the essential requisites for

routine clinical applications.

Acknowledgments We thank Daniel Levi, Paolo Gaetani, Luca Di

Tommaso, and Silvio Veronese for their significant contribution to

our research.

References

1. Alster CS, Williams CM (1995) Treatment of keloid sternotomy

scars by the 585-nm flashlamp-pumped pulsed-dye laser. Lancet

345:1198–1200

2. Billings E Jr, May JW Jr (1989) Historical review and present

status of free fat graft autotransplantation in plastic and recon-

structive surgery. Plast Reconstr Surg 83:368–381

3. Boyadjiev C, Popchristova E, Mazgalova J (1995) Histomor-

phologic changes in keloids treated with Kenacort. J Trauma

38:299–302

4. Carney SA, Cason CG, Gowar JP, Stevenson JH, McNee J,

Groves AR, Thomas SS, Hart NB, Auclair P (1995) Cica-Care gel

sheeting in the management of hypertrophic scarring. Burns

20:163–167

5. Carr-Collins JA (1992) Pressure techniques for the prevention of

hypertrophic scar. Clin Plast Surg 19:733–743

6. Coleman SR (1997) Facial recontouring with lipostructure. Clin

Plast Surg 24:347–367

7. Coleman SR (1995) Long-term survival of fat transplants: Con-

trolled demonstrations. Aesth Plast Surg 19:421–425

8. De Ugarte DA, Ashjian PH, Elbarbary A, Hedrick MH (2003)

Future of fat as raw material for tissue regeneration. Ann Plast

Surg 50:215–219

9. Ellenbogen R (2000) Fat transfer: Current use in practice. Clin

Plast Surg 27:545–556

10. Ersek RA (1991) Tranplantation of purified autologous fat: A 3-

year follow-up is disappointing. Plast Reconstr Surg 87:219–227

11. Gibran NS, Heimbach DM (2000) Current status of burn wound

pathophysiology. Clin Plast Surg 27:11–22

12. Harrop AR, Ghahary A, Scott PG, Forsyth N, Uji-Friedland A,

Tredget EE (1995) Regulation of collagen synthesis and mRNA

expression in normal and hypertrophic scar fibroblasts in vitro by

interferon-gamma. J Surg Res 58:471–477

13. Horl HW, Feller AM, Biemer E 1991 Technique for liposuction

fat reimplantation and long-term volume evaluation by magnetic

resonance imaging. Ann Plast Surg 26:248–258

14. Kesselring UK (1983) Regional fat aspiration for body contour-

ing. Plast Reconstr Surg 72:610–619

15. Illouz YG (1983) Body contouring by lipolysis: A 5-year expe-

rience with over 3,000 cases. Plast Reconstr Surg 72:591–597

16. Illouz YG (1988) Present results of fat injection. Aesth Plast Surg

12:175–181

17. Lawrence WT (1991) In search of the optimal treatment of ke-

loids: Report of a series and review of the literature. Ann Plast

Surg 27:164–178

18. Mojallal A, Foyatier JL (2004) Historical review of the use of

adipose tissue transfer in plastic and reconstructive surgery. Ann

Chir Plast Esthét 49:419–425

19. Neuber GA (1893) Fettransplantation. Langenbecks Arch Klin

Chir Ver Dtsch Z Chir 22:66

20. Norris JE (1995) Superficial x-ray therapy in keloid management:

A retrospective study of 24 cases and literature review. Plast

Reconstr Surg 95:1051–1055

21. Rigotti G, Marchi A, Galie M, Baroni G, Benati D, Krampera M,

Pasini A, Sbarbati A (2007) Clinical treatment of radiotherapy

tissue damage by lipoaspirate transplant: A healing process

mediated by adipose-derived adult stem cells. Plast Reconstr Surg

119:1409–1422

22. Tholpady SS, Llull R, Ogle RC, Rubin JP, Futrell JW, Katz AJ

(2006) Adipose tissue: Stem cells and beyond. Clin Plast Surg

33:55–62

23. Von Heimburg D, Pallua N (2001) Two-year histological out-

come of facial lipofilling. Ann Plast Surg 46:644–646

24. Von Heimburg D, Hemmrich K, Haydarlioglu S, Staiger H,

Pallua N (2004) Comparison of viable cell yield from excised

versus aspirated adipose tissue. Cells Tissues Organs 178:87–92

25. Yowler CJ, Fratianne RB (2000) Current status of burn resusci-

tation. Clin Plast Surg 27:1–10

26. Zuk PA, Zhu M, Mizuno H, Huang J, Futrell JW, Katz AJ,

Benhaim P, Lorenz HP, Hedrick MH (2001) Multilineage cells

from human adipose tissue: Implications for cell-based therapies.

Tissue Eng 7:211–228

27. Zuk PA, Zhu M, Ashjian P, De Ugarte DA, Huang JI, Mizuno H,

Alfonso ZC, Fraser JK, Benhaim P, Hedrick MH (2002) Human

adipose tissue is a source of multipotent stem cells. Mol Biol Cell

13:4279–4295

28. Brzoska M, Geiger H, Gauer S, Baer P (2005) Epithelial differ-

entiation of human adipose tissue-derived adult stem cells.

Biochem Biophys Res Comm 330:142–150

Aesth Plast Surg (2008) 32:465–469 469

123


	Fat Injection for Cases of Severe Burn Outcomes: A New Perspective of Scar Remodeling and Reduction
	Abstract
	Background
	Methods
	Results
	Conclusions

	Materials and Methods
	Results
	Discussion
	Conclusions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


