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Introduction:
Diabetic foot ulcers (DFUs) remain one of the most devastating complications of diabetes
mellitus and are associated with significant morbidity, hospitalization, and increased
mortality¹. Globally, more than 536.6 million individuals are currently living with diabetes,
with projections estimating an increase to 783.2 million by 2045². Approximately 25% of
patients with diabetes will develop a diabetic foot ulcer during their lifetime².

DFUs are implicated in up to 84% of diabetes-related lower extremity amputations³⁻⁴.
Management of University of Texas (UT) Grade 2–3 wounds can be particularly challenging
due to depth, tunneling, and exposure of tendon or bone. These wounds are associated
with high rates of complications including infection, graft failure, dehiscence, and limb
loss⁵.

Recent studies have demonstrated improved healing outcomes with the use of acellular
fish-skin grafts compared with standard wound care, with one systematic review reporting
a mean healing rate of 68.8% versus 42.5% with standard care⁸.

Purpose:
To evaluate the use of fragmented acellular fish-skin graft in the treatment of complex UT 
Grade 2–3 diabetic foot ulcerations.

Methods:
A retrospective case series was performed including 20 patients with 20 wounds with UT 
Grade 2–3 diabetic foot ulcerations treated at the University of Texas Health Science 
Center at San Antonio between January 2024 and February 2026. All patients had type 2 
diabetes, neuropathy, and full-thickness UT Grade 2–3 ulcerations.

At the time of graft application:
•All wounds underwent aggressive surgical debridement of nonviable soft tissue and 
bone to achieve a healthy bleeding wound bed.
•Fragmented acellular fish-skin graft was used to fill deep wound defects.
•Sheet graft coverage was applied in 50% of wounds to provide additional surface 
coverage.
•Deep tissue cultures were obtained in the operating room and culture-directed 
antibiotics were administered when indicated.

Patients were followed longitudinally until, Complete epithelialization, Delayed primary 
closure, or Split-thickness skin graft (STSG). Wound closure was defined as complete 
epithelialization or surgical closure with split-thickness skin graft.

During follow-up visits, wounds were assessed, debrided if necessary, measured, and 
photographically documented. Offloading and compression therapy were utilized 
throughout the postoperative course as clinically indicated.

Results: 
Twenty patients with complex diabetic foot ulcerations were included.

Discussion:
The healing timeline observed in our cohort is consistent with outcomes reported in the 
Odinn trial for complex University of Texas (UT) grade 2–3 diabetic foot ulcers⁷. In Odinn, 
approximately 44% of wounds achieved closure by 16 weeks with advanced graft therapy 
compared with 26% using standard of care⁷. In our series, 30% of wounds closed by 16 
weeks, increasing to 40% by 20 weeks and 45% by 24 weeks.

The wounds treated were severe, with 80% classified as UT Grade 3 and a mean initial 
wound area of 41.19 cm², representing a challenging cohort. More than half of patients 
(55%) required split-thickness skin grafting as part of staged reconstruction.

Despite this complexity, the mean time to epithelialization/STSG was 96.5 days (~13.8 
weeks), which falls within the expected healing window for advanced diabetic foot ulcers. 
These findings suggest piscine graft therapy can achieve healing trajectories comparable 
to those reported in large trials despite treating more severe wounds.

Conclusion:
In this cohort of complex UT grade 2–3 diabetic foot ulcers, healing outcomes were 
comparable to those reported in the Odinn trial.  These findings suggest that the treatment 
approach used in this cohort can achieve healing trajectories similar to those reported in 
multicenter trials despite the high-risk nature of this patient population.
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Outcomes 
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Results

UT Grade 2 
wounds

4/20 (20%)

UT Grade 3 
wounds

16/20 (80%)

Mean initial 
wound area

41.19cm2 
(range 1.5-

143cm2)

STSG Applied 55% (11/20)

Major 
Amputations

3 BKA

Minor  Minor 
Amputations

1 TMA

% closed at 16 
weeks

30% (6/20)

% closed at 20 
weeks

40% (8/20)

% closed at 24 
weeks

45% (9/20)

Mean time to 
50% Healed 

(days)
60.333 (9 - 193)

Mean time to 
Epithelialization

/STSG (days)
96.54 (6 - 242)

Patient characteristics included:
• Mean age: 57.8 years
• Mean HbA1c: 9.23%
• Chronic kidney disease: 75%
• Peripheral arterial disease: 45%
• Charcot neuroarthropathy: 30%
• Prior minor amputation: 60%
• Prior major amputation: 35%
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