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Dear Editors,

We appreciate your comments on our paper, in which

you suggested alternatives to the enzymatic stromal vas-

cular fraction (SVF) and safety issues. We were very

interested in your opinions.

Your first comment was on the usage of type II colla-

genase. This enzyme is used widely for the enzymatic

digestion of centrifuged fat, as it dissociates adipose cell

membranes most efficiently. However, to extract stem cells

from adipose tissue, it is more useful to digest the collagen

rather than the adipose cell membrane. As the substrates of

type II collagenase are collagen types I, III, V, VII, VIII,

and X, fibronectin, gelatin, and aggrecan, this enzyme has a

better harvesting effect on cells from dermal and fat tissue.

Owing to the structural and functional similarities between

type I and II collagenases, there is little difference in their

specificity of substrate digestion [1]. Neutral proteases

were shown to be a valuable component in tissue dissoci-

ation enzyme mixtures, as demonstrated by McCarthy et al.

[2], who showed that the combination of neutral proteases

and type I and II collagenases yielded greater tissue dis-

sociation than any of the three enzymes individually.

Your second suggestion was that we describe the cen-

trifugal forces that were not mentioned. We followed the

Coleman techniques for harvesting and processing the fat

[3]. Fat was harvested using a blunt-tip cannula with an

attached 50-cc Luer-Lok syringe. The fatty extract was

centrifuged for 4 min at 3500 rpm, indicated as

1500 9g on our MaxStem kit system (Medi-Khan Inc.,

Seoul, Korea). The centrifuged fat was digested with type

II collagenase and incubated for 30 min at 37�C. Although
higher centrifugation speeds have been correlated with

increased damage to adipocytes, they have no effect on the

number of viable SVF cells or the weight of fat grafts [4].

Hence, we think that the centrifugal speed is not an

important issue in SVF processing.

We also agree with the potency of applying physically

extracted SVF gels (or nanofat grafts) on depressed scars.

Although the nanofat graft has few adipocytes, it does have

intact vascular connective tissue, which can be viewed

under a microscope [5]. With volumetric effects, the

nanofat graft can achieve both trophic and volume effects

without the need for additional fat grafts (Fig. 1). However,

on linear or hypertrophic scars, an SVF extracted by

enzymatic digestion is more useful owing to its liquefied

property with the lack of volumetric effects (Fig. 2). The

SVF with collagenase seems to have more stem cells and

viability [6].

There have been no collagenase-related complications

reported following the use of collagenase-treated SVFs [7],

though it is a regulatory drug by the World Health Orga-

nization. The reported levels of residual collagenase

activity in SVFs are significantly lower than those of other

collagenase-based products [8] that have been approved by

the FDA, specifically Xiaflex and Collagenase Santyl. The

latter is a collagenase-based ointment (250 U/g) that is

applied topically for enzymatic wound debridement [9].
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Moreover, the local injection of collagenase type IV and

SVF into remnant hypertrophic scars might have a positive

effect by degrading type I collagen in the dermal scar

tissue, the activation of which is facilitated by growth

factors in the SVF.

Compliance with Ethical Standards

Fig. 1 This shows a case of a

depressed scar that was treated

with cell-assisted lipotransfer

(CAL, SVF ? fat graft).

Because CAL has a higher fat

retention rate, overcorrection of

the volume with excessive fat

injection is not needed, unlike

that with a fat graft alone. The

nanofat graft can be effectively

adopted for cases like this, with

the volumetric effect of the

extracellular matrix and a higher

retention rate

Fig. 2 This patient suffered from intussusception and underwent

barium reduction. Unfortunately, the small intestine was ruptured

during the procedure and she underwent a colectomy due to pan-

peritonitis. Since the surgery, she suffered from recurrent intestinal

adhesion and subsequent adhesiolysis. As a result, she had multiple

abdominal scars and contractures. Although we recommended a

single-stage reconstruction with flap operation, the patient wanted a

simpler and staged reconstruction. Aside from the single-stage scar

revision, we also administered the SVF injection because it could (1)

promote superior circulation due to its endothelial progenitor cells

and angiogenic growth factors, which would result in favorable

wound healing; (2) promote tissue regeneration by the adipose-

derived stem cells, which can differentiate into fibrocytes, adipocytes,

and epithelial cells; and (3) modulate other contracted hypertrophic

scars through the activation of matrix metalloproteinases. Only the

SVF injection was performed because volume replacement with a fat

graft was not needed. Upon long-term follow-up, there were no

umbilical deviations and the unoperated scars had improved
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