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Abstract:
Purpose:
To evaluate a newly developed continuous tension external tissue expander (CTETE) device for reducing or closing cutaneous surgical defects that are 3 to 15 cm in diameter
Design:
This 6 patient case series utilized a single-use, sterile, external tissue expansion device with a novel mechanism to provide constant radial tension around the circumference of surgical defects with diameters ranging from 3 to 15 cm. The device has a clutch that prevents excessive tension that might lead to ischemia, overstretching or tearing of the skin. Initial studies were carried out on a porcine model. Subsequently, the tissue expansion device was used to close surgical defects in 6 patients by 5 different surgeons after standard excision or Mohs micrographic surgery. Patients were selected because they had defects that would otherwise require a flap or large complex repair to completely close. Maximum wound diameters ranged from 3.0 to 5.3 cm. Anatomic sites included vertex scalp, upper arm, forearm, and calf. In 5 of the cases, undermining of the wound edges was not performed prior to device application. In one case, undermining was performed after the device was removed and prior to closure. Detailed digital photographs were taken of each closure from start to finish and patients have been followed for up to 3 months.
Summary:
After local anesthesia and application of the wound closure device from 45 minutes to 48 hours, defect diameters were reduced from 30-75%. All defects were subsequently completely closed without difficulty in a layered linear fashion. Surgeons rated the device easy to use and apply. No skin tears, hematomas, or wound dehiscences were reported. One patient (lower leg) developed a post-operative wound infection with Staphylococcus Aureus that responded to directed IV antibiotic therapy. This patient had chronic lymphocytic leukemia as a comorbidity. While in place, the device did not interfere with standard wound care dressings. Most patients rated pain from none to mild. One patient (vertex scalp) experienced moderate pain and one patient (lower leg with wound infection) experienced moderate-severe pain. Final wound appearances were judged good to excellent. Final repair lengths were 25-50% shorter than if the device had not been utilized and a standard complex layered linear closure had been performed (assuming final length 2.5-3X the diameter of the wound).
Conclusion:
In this case series, the external tissue expansion device facilitated closure of surgical defects that would otherwise require flap or long complex linear closures. In a majority of cases, undermining was not required. The device was well tolerated, final cosmetic appearance was good to excellent, and final wound lengths were significantly shortened. One patient developed a post-operative wound infection that responded to antibiotic therapy. Advantages of this device over other external tissue expanders are 1) the novel mechanism to provide constant sub-ischemic levels of radial tension around a wound over a period of minutes to days to reduce the size of the wound, 2) ease of application, and 3) ability to use standard wound care dressings while the device is in place. 
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