gotsergy, In-line Flow Following Endovascular Intervention as a Positive Predictor in Healing Pedal Amputations
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Statement of Purpose Literature Review Results

( . . . \
The p_urpose of this study Is to exa_lmlne G) date, no studies have examined the relationship of in-line flow to healing pedal amputations. However, it is clear that maximizing in-line flow is important to successfully treat ischemic Wounds.h » Mean time to amputation from revascularization
healing rates after pedal amputations recent systematic review evaluated outcomes after partial foot amputations in dysvascular patients without concomitant revascularization. The results were stark: with only 50% of patients healed was 27.3 + 23.9 davs (range: 0-107 davs).
followi d lar int ti ith and s e . . : : . . . y J y
ollowing endovascular intervention with an within three months, and a mere 75% were healed within a year of surgery. Moreover, the postoperative course may be complicated by wound necrosis or major amputation in up to 42% in this
Ith ' fin-line fl he f y
\W't out restoration ot in-line flow o the Toot. y patient cohort. * In-line flow was established in 191 (63.3%)
cases.
Meth Od 0 I 0 & PrOCed ures Successful restoration of in-line flow is associated with Ankle-Brachial Index (ABI) values approaching normal and decreased incidence of major amputation during intermediate-term follow up.?-3
gy This is in contrast to patients in whom revascularization is incomplete; post-procedure ABI values remain consistent with moderate disease.® Small cohort studies have shown that restoring inline «101 (70.1%) patients with optimal or delayed
flow may result in successful healing of amputations and ischemic wounds, although time to healing was not documented.? Specific to ischemic wounds, Okazaki et al. found mean wound healing healing had in-line flow restored vs 90 (57.0%)
Patients undergoing transmetatarsal, ray, am times of 106 days following open revascularization and 194 days following endovascular intervention.* This is much longer than existing data on time to healing following pedal amputation. After with clinical failure.
digital amputations within Kaiser Northern revascularization, transmetatarsal amputations amenable to primary closure were found to heal at 1.6 months on average compared to an average 6.8 months in patients requiring delayed primary
California from January 2008 through closure or amputation with secondary healing.> However, wound recurrence or amputation failure is not uncommon and may be a sign of restenosis within stented vessels.? *68 (43.0%) patients without in-line flow had
December 2014 were identified. All patients had clinical failure.
endovascular intervention prior to amputation When amputation is necessary, the application and optimal form of revascularization is still unclear. For example, some studies are unable to document significantly improved amputation outcomes
and post-procedural imaging was reviewed after revascularization compared to historical rates and instead support that tissue healing is more dependent on other factors such as degree of infection.®> In addition, endovascular approaches  There was an association between presence of
retrospectively to determine whether or not in- may be beneficial for brief periods of increased tissue demand, but less than 50% of vessels remain patent six months after revascularization.* Currently, a void exists regarding the specific impact in-line  flow and incidence of healing
line flow was in fact restored. In-line flow was Qrestorlng In-line flow on healing rates of pedal amputations. / (p=0.018). However, this association
defined as unobstructed flow to at least one disappeared when comparing optimal and
pedal vessel of normal or near normal . . delayed healing groups (p=0.6
" libor Table 1. Demographics @ Table 2: Healing Anal Figures 1A and 1B Figures 2A and 2B
1| pns * Other factors associated with clinical failure
The primary outcome measure was healing, Table 1. D hie Dt Table 2. Healing Analysis l e were sex, presence of diab(_etes, surgical site
) . o Variable Healing (n) Failure (n) P-value % A A |

* Optimal - complete healing within 30 days Optimal/Delayed | Hypertension 0.71 : i | ot 1
from amputation. Healing Failure Present 142 154 5 % | & = . ‘ . . .

+ Delayed - healing greater than 30 days et ° i vo1 | mar | An aIyS|S & Discussion
but less than 90 days from surgery, often Present 125 152 1 / \
due to local dehiscence. Age (years) 7102111 69.6+10.0 Cai?;:ztiseasel > 10 0ol , A The proper timing and method of revascularization

« Failure - wound persistence, incidence of Present 104 124 | % IS debated for lower extremity wounds. In addition,
bypass procedure, or progression to Absent 44 38 = the degree to which vessels must be reconstituted

- - Gender End-stage renal disease 0.07 i i : : : !

proximal amputation. Presont 3 50 : and the implications for pedal amputations remains

Male (n) 8 16 Absent 116 112 L : unknown. Here we are able to demonstrate that

Patient demographic and comorbidity data were Female (1) 63 4 History of tobaceo use 06 o8 18 endovascular restoration of in-line flow has a

collected and tested for association with our Absent 39 54 g significant influence on the proportion of patients

primary outcome. Le‘si;famputa“‘m y " 0.04 vy likely to heal pedal amputations. Post-procedural

Race Transmetatarsal 31 49 £ ﬁf{ | evaluation of in-line flow may therefore be valuable

The comorbidities assessed were diabetes Asian (n) 15 9 Digital 81 66 iy \ In developing a prognosis for healing in this patient
mellitus, coronary artery disease, hypertension, In-line flow’ 0.02 A1) opulation.

inh | yl dy d yl;) | Black (n) 33 3 Present 101 90 I ‘ Kp P j

peripheral vascular disease, end-stage rena s 0 . 0 Absent 43 p (AN
disease, and smoking status. 1Spanic {n - Y1y f"i
) White (n) 72 76 Infﬁlsoe?n 124 64 oo ) f‘ & | Referen CES

Descri tive Sta.tistiCS Were Com iled to describe le n Mlld 17 76 _J " §} . P .. \ (1 Dillon MP, Quigley M, Fatone S. Outcomes of dysvascular partial foot amputation and how these compare to transtibial amputation: a systematic review for \

p ) ] ] p ] ] MUltiraCial (n) 7 13 Major 3 13 i J { ; tHe developr,nent ofsha’red decisio.n—makirTg resources. Syst Rev6:l.—20, 2017. ) - | . o
th e d e m O g rap h I C an d CI I n I Cal C h aracte r'l Stl CS . Undocumented 4 9 \ ! . 3 éolﬁeci:r;r:gigiil\/ze?’soo;?ﬁs:k;m.Lade S. Primary stent-supported angioplasty for treatment of below-knee critical limb ischemia and severe claudication. J Am
Chi—Square and FiSher’S exaCt teStS Were used ;letgfl:lolsed Wlth Coronary artery disease, Cardiovascular disease) or Congestive A . l B 1‘ A “ B . : : : g.u':';ksa%/f;rgg_gi’l\ﬂzegig?ﬁmura.]S. Complete lower extremity revascularization via a hybrid procedure for patients with critical limb ischemia. Vasc Endovascular

. . ca ailure . 5 e | N 4. Okazaki‘J’t:\git?grd?riltjié;?g\?vﬁ |||<m Eti :(I:.h :gﬂysjisvogsv(\:/osu:% _hg?:lignf;i;;,e 2a(r;fgwound—free period as outcomes after surgical and endovascul
tO Compare Categorlcal Vanables. Data dlSplayed 95 mean + St&ﬂdﬁl’d deVlatIOI'l Whel'e appl‘OpI'Iate 2Elght patients with miSSing data: 4 in "Optil’nal/Delayed Healing” group and 4 .Figure 1A ShOWS the pOpIIteaI and prOX.imaI peroneal. arteries pre- Figure 2A shows the peroneal artery pre-intervention. Figure 2B 5. Mandlolf'ino.T, Cancig(;ia;]A,ISalibra:jM, Rt’)iclciardello, CutiLcJor:jetG. guncgghféf_tétcggﬁleﬁs of transmetatarsal amputation in the diabetic foot: timing of
in "Failure" group intervention. Figure 1B shows the popliteal and proximal peroneal demonstrating a large perforating branch of the peroneal \ o reecriamaaton, vou nesing and by S e y,
following successful angioplasty. reconstituting to the dorsalis pedis artery, providing in-line flow to the




