
Behavioral Objectives:
Defi ne advantages of open toe amputation in the face of infection and ischemia. • 
Review anesthesia and surgical technique, step by step, for wound center open•
toe amputation.
Understand options to manage post operative “cavity” healing in the face of•
exposed metatarsal bone.

Background
Open toe amputation is easy to perform in the wound center environment.
(1)  A three centimeter deep cavity results from resection of the distal third of 
the metatarsal bone. This “stump cavity” heals slowly creating a considerable 
management challenge. Open amputations dependably heal in spite of profound 
ischemia and infection because devitalized fat, tendon, cartilage, clot and bone 
are not trapped beneath suture line. Skin edge perfusion is not decreased by 
suture tension. Anaerobic conditions do not occur.

Negative Pressure Wound Therapy (NPWT) has improved  “stump cavity” healing 
at the cost of limiting patient ambulation. Device necrosis, technical problems and 
high cost remain signifi cant complications of NPWT.(2)

NPWT draws fl uid from the wound surface via a mechanical vacuum. 
Hydroxyethylmethacrylate 78 nm , a novel powder wound dressing, packs nicely 
into the cavity forming a durable gel that draws water from wound interface via 
capillary, not osmotic, action. Said another way, the geometry generates a high 
Moisture Vapor Transpiration Rate (MVTR). 
(3, 4) This anecdotal study supports the hypotheses that is an effective dressing 
for open amputation cavity. 

Methods: Step by step operative technique and stump cavity healing over time 
are illustrated with photos in one ambulatory dialysis dependent patient with dry 
gangrene due to ischemia. 

Wound Center Open Toe Amputation: “Stump” Cavity Management 
with Hydroxyethylmethacrylate Powder Dressing

Outcomes: Photographs document healing.
Conclusions: Hydroxyethylmethacrylate 78 nm is a novel, cost effective, therapy 
for stump cavity management after ambulatory open toe amputation. 
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Open small toe amputation cavity is packed with  powder using 
the surgeon’s finger to pack the cavity open. The surgical 
principal of wide open packing keeps the skin edges open. An 
open wound allows time for the macrophages to deal with 
devitalized tissue and colonized bacteria. An open wound 
prevents anaerobic conditions. Macrophages are able to survive.

Removal of adequate metatarsal bone is a surgical challenge. 
One third of the distal 5th metatarsal has been removed with a 
double action rongeur. The surgeon’s small fi nger guides the 
blind metatarsal resection by Braille. Repeat cavity palpation 
with the small fi nger assures that bone fragments are removed 
and that the bone end is “smooth.”  

The resulting amputation cavity is 3.5 to 4.0 cm deep. Removing 
1/3 of the 5th metatarsal bone is key to healing. To dependably 
heal, the transected bone end must be covered with adequate 
soft tissue. Note that the ragged cavity wall appears viable. Note 
bleeding is minimal because of tumescent Lidocaine. Direct 
pressure on the wound quickly controls bleeding in spite of 
anticoagulation with Coumadin.

Note how well powder packs the cavity open. Early 
“stump cavity” packing is known to be an important surgical principal. 
Following the rongeur debridement, the cavity has a high burden of 
foreign material that will cause late infection if not removed. 
After open amputation, the cavity contains a burden of devitalized fat, 
clot, joint capsule, tendon, and fragments of bone. Powder forms a 
rubbery gel in the cavity. The gel has adequate tensile strength to be 
removed in one piece. Each time the cavity is repacked with  power, 
necrotic tissue is removed.
The white textile is Longitudinal Yarn Compression** (LYC). LYC textile 
controls edema that accompanies the considerable surgical trauma 
resulting from the 5th metatarsal osteotomy. Edema decreases skin 
perfusion. As hand surgeons know, edema is the enemy of healing 
after digital amputation. 

Stable L small toe dry gangrene in a high risk patient. 
Problem list: hemodialysis x 8 years, ASPVD S/P 4 
periferial angioplasties with stents, anticoagulation with 
Coumadin and unstable ischemic cardiomyopathy, prior 
heel ulcer and fi nger amputations.
Anesthesia: 5mg of diazepam po, 20cc plain Lidocaine 
injected as a digital nerve block and as a wide fi eld 
tumescent block. Tumescent Lidocaine acts to decrease 
bleeding. Patient is fully anticoagulated with Coumadin.

Planned small toe auto-amputation abandoned when 
wound drains foul smelling pyocyanic green suppurative 
exudate. Decision to proceed with Wound Center open 
amputation after patient is unable to be “cleared for 
surgery” by nephrology and internal medicine due to 
medical risks.
Working behind a large paper drape the digit is removed 
with #15 blade at the metatarsal joint capsule. While 
the #15 blade remains sharp, a circumferential incision 
is made through viable skin. Traction of the small toe 
is maintained in line with the 5th metatarsal bone to 
minimize pain caused by motion. First step is to transect 
the small toe at the metatarsal join. Second step is to 
resect one third of the metatarsal bone with a rongeur.

Stump cavity POD #14. Granulation tissue now covers the 
bone in the base of the amputation cavity. This is remarkable 
in the face of bacterial colonization, profound arterial ischemia, 
devitalized tissue in the cavity walls and the daily blunt trauma 
resulting from ambulation. Note the lack of peri-wound edema 
and the presence of skin cornrow furrows resulting from the 
yarn focused textile. 

POD #23. Cavity is now closed, remarkably, over the 
5th metatarsal bone osteotomy. No further powder 
packing is required. Patient died shortly after this photo 
due to heart failure. 

Open amputation cavity, POD # 6. Note absence of redness and 
excellent perfusion of the skin edge. Note that edema has been 
controlled by Longitudinal Yarn Compression textile. LYC has created 
cornrow furrows on the foot.
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