375
Vol. 92, Xo. 2 / CORRESPONDENCE
A THEORETICAL EXAMINATION OF THE
DYNAMICS OF FACIAL SKIN WITH IMPLICATIONS FOR SCAR REDUCTION
Sir:
Scar formation is strongly influenced by the environment in which the scar grows. One of the most important factors is skin tension, which may result from both static and dy​namic effects. The effects of static skin tension on scar stretching, tension due to the stretching of the skin over the underlying skeletal structure, are mapped onto the body in the form of Langer's lines, which are determined by poking holes in and then measuring scar stretching on cadavers. The tension lines best followed for making incisions for minimum scarring on human beings are known as resting skin tension lines (RSTL).' In this communication I propose that the discrepancy between these two line systems is due primarily to facial dynamics—i.e., the actual motion of the skin, not the pulling of the muscles on the skin. In what follows, the mechanism for dynamic tension is outlined for the particular case of the forehead.
To understand the importance of skin dynamics to scar reduction, we will examine a one-, a two-, and a three-dimensional highly simplified model of the forehead show​ing the relevant directions of tension.
First, since the forehead muscles move primarily in the
direction perpendicular to the horizontal wrinkle lines, we
will consider the forehead to be composed of multiple
strings parallel to the wrinkle lines and attached at both ends
(there is little skin motion where the forehead meets the
hairline at the right and left sides of the face) (Fig. 1). As the
muscles pull one of these strings upward, it is stretched,
causing tension parallel to the wrinkle lines (Fig. 2). If a fresh
scar is perpendicular to the wrinkle lines, the scar, being the
weakest point on the string, will be widened. I one is parallel
to the wrinkle lines, it will largely move with the string and
be unaffected. In two dimensions, if we ignore motion in the horizontal plane (i.e., parallel to the wrinkle lines), which seems neg​ligible, no new physics are observed (Fig. 3)•
In three dimensions, we must take into account motions out of, or orthogonal to, the face. This will result in another dimension of string like stretching. Using the same string model (Fig. 1), we see that as the face is compacted (moving eyebrows upward), some of the strings move inward (the wrinkles), while others move outward, away from the face—a washboard effect. This results in the exact same stretching as in Figures 1 and 2, except that the tension is orthogonal to the face, not parallel to it. Again, scars parallel to the wrinkle lines are largely unaffected (they may stay in the trough of a washboard), but those perpendicular to the string or wrinkle lines have no choice but to be stretched. This is probably the most important mechanism for fore​head scar stretching.
If the dynamic effects discussed in this model are the dominant reasons for stretching of scars perpendicular to the wrinkle lines, dramatic improvement of scar-reduction techniques could be achieved by immobilization of scar tis​sue during the healing process. Plastic masks molded to the patient's face, presently used on burn patients, should be ideal for this purpose (Scheck and Siress; Chicago, Ill.). Re​sults of experiments using thins method will be published at a later date. Special thanks to Timothy S. Frazee for the illustrations. 
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FIG. 1. The forehead is approximated with a model of many parallel strings attached at end points marked with an X.
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FIG.   2.  When a string of length L is stretched to a length L+ (L, tension is created in the string. > represents the
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fig. 3. Tension in a non-relaxed forehead. This is a source of scar stretching perpendicular to the resting skin tension lines.
