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“Diabetic gangrene has been
Increasing as a menace to my.
patients”

) 59-1962

Elliott P. Joslin, M.D.

“The Menace of Diabetic Gangrene”
NEJM Vol 211:No 1;16-20, July 5, 1934
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Differences in minor amputation rate in diabetic foot
disease throughout Europe are in part explained by

differences in disease severity at presentation
van Battum, Schaper, Prompers et al: Diabet Med:199 (2011)

* Eurodiale study, N=1232 patients with new DFU
Followed up to 1 yr

* Results
— 194 Minor amps (18%)
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Assessing the Long-Term Outcomes of Minor Lower Limb

Amputations: A 5-Year Study
Uzzaman et al: Angiology 2011, 62(5) 365-371

* Retrospective study 126 Minor amp patients
Mean age 70 yrs (92 Digits 14 ray 20 TMA)
DM (group A) n=79 NDM (Grp B) n=47

* Overall 5 yr Mortality: 27% (37/126)
— 58% of deaths in 1t year
— Great‘er in NDM group (n.s.)
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Minor amputation in patients with diabetes mellitus and severe foot

ulcers achieves good outcomes
Svensson et al: Journal of Wound Care, June 2011

N=410 consecutive minor amps (309 pts) in defined DM Swedish dmbetes ol nd evers ot
population over 25 yr period Median age 73 (32-93) yrs A ——
— 94% with deep infection (39%) and /or gangrene (55%)
— 61% with severe PAD or CLI
— 19% died before healing

Results

— 79% of surviving pts healed below ankle level
* Median healing time 26 (2-250) weeks
* 21% required re-amputation above ankle

— None of the analyzed parameters excluded healing at below ankle level

T oL
i L
&




Indications for Diabetic LEA

Fulminant infection / Chronic osteomyelitis
Gangrene or chronic ulceration

Extensive tissue loss
Non-reconstructable ischemi

Severe deformity or instabi




Foot / Leg Sparing Amputations
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Foot / Leg Sparing Amputations

¢ Lesser toe Amputations

— Intraphalangeal
— Joint disarticulation

¢ [ndications
— Gangrene of toe not involving MTP joint
— Osteomyelitis
— Recalcitrant ulcer in presence of ischemia




Foot / Leg Sparing Amputations

¢ Hallux Amputations
— Intraphalangeal
— Joint disarticulation

¢ Indications
— Gangrene of Hallux not involving MTP joint
— Osteomyelitis
— Recalcitrant ulcer in presence of ischemia




Three-Year Morbidity and Mortality Rates After

Nontraumatic Transmetatarsal Amputation
Adames, Edinger, Weintraub, Pollard: J Foot Ankle Surg (2018) 967-971

Retrospective chart review: TMA 3/ 2007 to 1/ 2012 (n = 375)
* 3-year mortality, proximal limb amputation, and lack of healing.
Results:
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Transmetatarsal Amputation
(TMA)

Popularized by McKittrick: Ann Surg 1949
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* Healing rates between 50% and 74% f‘;ﬁ*
* Postoperative Complications as high
as 87% Sanders 2007
Younger 2009

Boffeli 2016



Rear Foot Amputations
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Osteomyelitis of forefoot, midfoot

Resection of forefoot at Midtarsal Joint
— Talo-Navicular Joint and Calcaneo-cuboid joint
— Requires a fairly long plantar flap

— Must perform Achilles Tenotomy / Tenectomy
* Avoid severe ankle equinus /’ -

Must use Prosthesis/ Ankle Foot Orthosis
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Chang et al JVS 1994
Faglia et al: JFAS 2016




SUMMARY

* Minor amputations are critica @wr ts f care for the acute or chronic
diabetic foot j

« Infection, gangrene, and osteoh
frequent indications Y~

Frequently staged procedures 'fk'
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.. it has been forced upon me that gangrene

is not Heaven-sent but is earth-born.”

oA
it
- “'-
\ ' #
” "% &
3 j/‘ b
Ly S
1 WA
it S N

Elliott P. Joslin, MD
“The Menace of Diabetic Gangrene”
NEJM 211:16-20, 1934




Thank You!

DMPREVENT improving Outcomes. Changing Lives.






Diabetes, Lower-Extremity Amputation, and Death
Hoffstad, Mitra, Margolis :Diabetes Care 2015:1852—1857

* Longitudinal cohort study : The Health Improvement Network (THIN).
— N=416,434 6,566 (1.6%) LEA 77,215 Deaths

* Primary exposure was LEA : outcome was all-cause death

* All cause death after an LEA (vs No LEA) :
— HR2.37(2.27,2.48) Fully adjusted
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Minor amputation in patients with diabetes mellitus

and severe foot ulcers achieves good outcomes
Svensson et al: Journal of Wound Care, June 2011

N=410 consecutive minor amps (309 pts) in defined DM Swedish T ——

diabetes mellitus and severe foot
1!

population over 25 yr period Median age 73 (32-93)
yrs

— 94% with deep infection (39%) and /or gangrene (55%)

— 61% with severe PAD or CLI

— 19% died before healing

Results

— 79% of surviving pts healed below ankle level
e Median healing time 26 (2-250) weeks
e 21% required re-amputation above ankle
— None of the analyzed parameters excluded healing at below ankle
level







Chopart’s amputation.

Chopart’s |
2000,50:619-736 Chopart Amputation

© RSNA, 2000

Midtarsal (Transverse tarsal
(Preserve the Talus &
Calcaneum)




Long Term Prognosis of Diabetic Foot Patients and

Their Limbs
Morbach, Furchert, Groblinghoff et al: Diabetes Care 35:2021, 2012

* 10 yr prospective f/u of 247 DFU patients without prior major
amputation in a single German diabetes center

— Mean age 68.8 yrs, DM duration 15.7 yrs, 87.5% T2DM
Results:
* A first major amputation occurred in 38 patients (15.4%)
* All but one of these pts had evidence of PAD at entry

— 51.4% had severe PAD [ankle- brachial pressure index <0.4]).
* Multivariate Predictors of first major amputation: (HR, [95% Cl])

— Age (per year) 1.05[1.01-1.10] S S

s Mild PAD

— Hemodialysis 3.51 [1.02-12.07]
— PAD 35.34 [4.81-259.79] - ‘




Foot Complications and Mortality

Results from Translating Research Into Action for Diabetes (TRIAD)
L McEwen, K Ylitalo, M Munson, W Herman, ) Wrobel: JAPMA 106(1): 7-14, 2016

ORIGINAL ARTICLES

* Prospective Observational Study N=6,992 DM pts. e

Resutts from Translating Research Into Action for Diabetes

Lavra .

e 10 years of follow-up (2000-2009)

Table 2. Unadjusted and Adjusted Cox Proportional Hazards Models Predicting All-Cause Mortality
HR (95% CI)
Complication Unadjusted Fully Adjusted®

Charcot's neuro-osteoarthropathy 1.87 (1.24-2.81) 1.25 (0.72-2.16)
Diabetic foot ulcer 1.93 (1.56-2.39) 1.18.(0.8

86
Lower-extremity amputation 1.84 (1.28-2.63))
- ]

CN= 55 (1%)
DFU = 205 (3%)
LEA = 101 (1.4%)




Long Term Prognosis After Healed Amputation in Patients with Diabetes
Larsson et al: CORR, 1998

Although healing minor amputations takes 3 x
longer than major amps, the long term results
are more favorable than are those for patients
who undergo major amputation

Fig 1. Survival after index amputation. n =
number of patients.



Assessing the Long-Term Outcomes of Minor Lower Limb

Amputations: A 5-Year Study
Uzzaman et al: Angiology 2011, 62(5) 365-371

* Retrospective study 126 Minor amp patients
Mean age 70 yrs (92 Digits 14 ray 20 TMA)
e DM (group A) n=79 NDM (Grp B) n=47

— PAD 42 (53%) vs 10 (21%) p=.02
— Renal Failure 9(11%) vs 2 (4%) p=.04
— Re-amp 11 (14%) vs 30 (64%) p=.02

— Revascularized 35vs 37 (n.s.)

* Overall 5 yr Mortality: 27% (37/126)
— 58% of deaths in 15t year
— Greater in NDM group (n.s.)




Stopping antibiotics after surgical amputation in diabetic foot and ankle

infections—A daily practice cohort
A Rossel, D Lebowitz, K Gariani et al: Endocrinol Diab Metab. 2019

Objective: The appropriate duration of antibiotic therapy for diabetic foot infections (DFI) after surgical amputations in
toto is debated. There are discrepancies worldwide.

Results:
We followed 482 amputated DFI episodes for a median of 2.1 years after the index episode.

The DFIs predominately affected the forefoot (n = 433; 90%).

We diagnosed osteomyelitis in 239 cases (239/482; 50%).

In total, 47 cases (10%) were complicated by bacteremia, 86 (18%) by abscesses and 139 (29%) presented with cellulitis.
Surgical amputation involved the toes (n = 155), midfoot (280) and hindfoot (47).

Overall, 178 cases (37%) required revascularization.

After amputation, the median duration of antibiotic administration was 7 days (interquartile range, 1-16 days).

In 109 cases (25%), antibiotics were discontinued immediately after surgery.

Overall, clinical failure occurred in 90 DFls (17%), due to the same pathogens in only 38 cases.

In multivariate analysis, neither duration of total postsurgical antibiotic administration (HR 1.0, 95% Cl 0.99-1.01) nor
immediate postoperative discontinuation altered failure rate (HR 0.9, 0.5-1.5).

Conclusion: According to our clinical pathway, we found no benefit in continuing postsurgical antibiotic administration
in routine amputation for DFI.

In the absence of residual infection (ie, resection at clear margins), antibiotics should be discontinued.



