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INTRODUCTION

Scarring is an inevitable normal reaction after a skin injury, but 

excessive scar formation can cause aesthetic and functional dis-

comfort, and many researchers are working hard to improve and 

resolve this issue. We describe a patient in whom we repaired the 

cosmetic and functional problems of a post-traumatic scar fold in 

the lateral canthus with surgical treatment.

CASE REPORT

A 46-year-old man visited our emergency room because of a 7-cm 

continuous laceration from the left temple to the lower eyelid 

caused by a sharp metal plate during work. The laceration margin 

was irregular, and partial tearing of the orbicularis oculi muscle 

was observed. Primary closure was performed under a local anes-

thetic in the emergency room, and sutures were removed on post-

operative day 7. Some partial necrosis was observed at the suture 

site margin, and dressing changes were performed until postoper-
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ative day 13. In the first year after the wound closure, the patient 

returned because he was facing difficulties and aesthetic problems 

when opening the eye due to the scar fold at the suture site (Fig. 1). 

There was a severe scar fold in the lateral canthus of the patient’s 

eye such that the width of the horizontal orbital fissure of the right 

eye was much narrower (26 mm) than that of the left eye, and the 

discrepancy in the width of the horizontal orbital fissure of the 

left and right eyes was 0.4 mm. We designed a Z-plasty technique 

to release the scar fold. However, there are several drawbacks to 

the classic Z-plasty: when a smaller “Z” is designed, the smaller 
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Fig. 1. At 1 year after the injury, shortening of the right lateral can-
thus by scar formation and reduction of the width of the right hori-
zontal orbital fissure are observed.
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transposition flap makes it impossible to sufficiently widen the 

length of the horizontal orbital fissure, and when a larger “Z” is 

designed, the incision becomes longer, which results in a long scar 

forming near the lateral canthus. Moreover, baggy skin was ob-

served in the lower eyelid due to the post-traumatic scar (Fig. 2); 

thus, designing a classic Z-plasty would have resulted in a dog-ear 

in the lower eyelid. Therefore, we used a modified Z-plasty design 

to ensure a smaller postoperative scar and simultaneously resolve 

the issue of the baggy skin in the lower eyelid.

First, we marked a dot on the point “C” where the previous scar 

line and newly formed fold met. Second, along the previous scar 

line, we marked a dot on the point “B” located 0.5 mm lateral to 

point C. Lastly, according to the standard “BC” line, we drew iso-

metric “AB” and “CD” lines in a 60º direction. For the classic Z-

shape design, to simultaneously excise the baggy skin in the infe-

rior part of the lower eyelid, the CE line was drawn as an extension 

of the BC line, and the DE curve line was drawn to include the 

baggy skin for excision. Here, the DE and BE were designed to be 

similar in length (Fig. 3). A local anesthetic was infiltrated into the 

incision site, the lateral canthal region, and the lateral portion of 

the upper and lower eyelid. Skin incisions were made from point 

A to point D and from point C to point E. The skin flap was ele-

vated with intramuscular dissection by cutting the dense connec-

tive tissue between the skin and the orbicularis muscle of the low-

er and upper lateral canthal areas.

After excision of the fan-shaped CDE area, the ABE skin flap 

was turned down, and the BCD skin flap was turned up (i.e., point 

C was moved toward point A, and point B was moved toward 

point D). Then, the skin flap was sutured with 6-0 silk (Fig. 4). Su-

tures were removed on the fifth postoperative day. There was no 

significant functional problem in opening the eyes during the 

8-month follow-up, and the width of the right horizontal orbital 

fissure had improved to 29 mm (Fig. 5).

DISCUSSION

Scar formation is the end result of wound repair. However, a scar 

varies in shape and size depending on various factors such as the 

extent and location of the injury, the degree of inflammation, pa-

tient’s race, and individual genetic factors. Excessive scars can af-

fect the motion function, depending on the area of origin as well 

as the aesthetic cosmetic problem. Excessive scarring represents 

an extreme tissue response to dermal injury characterized by lo-

cal fibroblast proliferation and the overproduction of collagen 

Fig. 2. There is a previous traumatic scar line from the lateral can-
thus to the temple, and the lateral canthus (white arrowheads) shows 
a fold formed by the scar (white arrow). The lower eyelid has baggy 
skin formed by the scar (black arrow).

A

B

Fig. 3. (A) Design diagram of deformity. (B) After drawing the 
Z-plasty, the BC line is extended to create the CE line. At this time, the 
fan-shaped CDE includes the baggy skin to be excised.
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[1,2]. Therefore, since a scar has a lower tensile strength and pli-

ability than unwounded skin [3], excessive scarring can inhibit 

mobility. This must be resolved to reduce inconvenience for the 

patient.

There are several possible designs to resolve deformities due to 

scarring. However, the V-Y type design, which is a commonly 

considered option, can cause another deformity of the eyelid in 

cases like the aforementioned one due to interactions with the 

previous scar later during scar remodeling at the site of correc-

tion. This is because in the presence of a previous scar, skin turgor 

is not pliable like normal tissue; thus, if the V-Y design is not large 

enough, the horizontal length of the palpebral fissure does not 

readily increase, and the incision needs to be made in a different 

direction to avoid overlapping the previous scar line.

Z-plasty is a commonly used technique for changing the length 

and orientation of a wound or scar because it allows redirection 

and lengthening. The origin of Z-plasty is controversial, but it has 

long been a widely used technique since Horner and Denonvil-

liers mentioned it in the middle of the 1800s [4]. The first step in 

planning and performing Z-plasty requires following geometric 

principles, and Limberg was the first to mention it in terms of 

mathematical analysis in 1929 [5].

The classic Z-plasty consists of three limbs of equal length [6]. 

The angles between the central limb and each lateral limb are also 

equal and measure 60º. When used for lengthening a scar, the 

central limb is oriented along the long axis of the scar/wound to 

be repaired. Transposition of the skin flaps results in a new central 

limb that is perpendicular to the original; the orientation of the Z-

plasty limbs does not change. The classic Z-plasty theoretically 

lengthens a scar by 75%, but the actual gain in central limb length 

will be 55% to 84% of predicted values, depending on tissue elas-

ticity [7]. However, depending on the scar situation, Z-plasty vari-

ations (e.g., double-opposing Z-plasty, unequal triangle Z-plasty, 

four flap Z-plasty, six flap Z-plasty, multiple Z-plasty, and plani-

metric Z-plasty) can be used.

In this case, there was a scar in the fold of the lateral canthus af-

ter injury, which not only shortened the horizontal orbital fissure 

but also caused complaints of discomfort due to traction occur-

ring during eye opening. Therefore, we solved the problem by 

modifying the typical Z-plasty procedure and making the scar 

less noticeable. However, as the modified design would require 

some skin excision and transposition of the skin flaps, the elastici-

ty of the surrounding tissues is important. It is also important to 

determine the appropriate amount of excision in consideration of 

the degree of elasticity. Therefore, our modified Z-plasty can be 

used to obtain a good outcome when used in a region rich in elas-

ticity, such as the periorbital area.
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Fig. 4. (A) Postoperative photograph. (B) After excising the fan-
shaped CDE area, the two flaps are transposed.

Fig. 5. Eight months after surgery. The width of the right horizontal 
orbital fissure is improved, and no baggy skin of the lower eyelid is 
seen.
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