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RESUMO

Introdução: A isquemia de coto de amputação transfemoral (TF) é uma condição clínica grave e que, se não tratada, geralmente 
cursa com progressão da isquemia o que pode levar à necessidade de desarticulação da anca e à morte. O objetivo deste trabalho 
é apresentar a nossa mais recente experiência em revascularização de cotos.

Materiais/Métodos: Revisão retrospetiva de todos os doentes com isquemia de cotos TF tratados na nossa instituição 
entre julho de 2018 e março de 2019.

Resultados: Nos últimos nove meses foram tratadas quatro isquemias de cotos TF. Dois deles apresentaram isquemia não 
aguda, com dor associada e lesões tróficas após pequeno trauma, vários meses após a cirurgia e cicatrização do coto. Em ambos 
os doentes, a tomografia computadorizada (TC) revelou oclusão da artéria femoral comum (AFC) e foi inconclusiva relativamente 
à permeabilidade da artéria femoral profunda (AFP). Face à gravidade da isquemia, foi considerada obrigatória uma tentativa  
de revascularização tendo-se procedido a uma exploração cirúrgica da AFP. Intra-operatoriamente a AFP revelou ter condições para 
ser outflow de um bypass. Nos outros dois casos, a isquemia do coto foi aguda. Um caso desenvolveu isquemia após tratamento 
cirúrgico de um falso aneurisma ipsilateral da AFC (com necessidade de laqueação da AIE) tratado com um bypass da AIE para as AFP 
e AFS. O segundo caso refere-se a um doente admitido com oclusão da bifurcação aórtica e isquemia irreversível da perna direita 
tendo sido submetido a amputação TF primária. No pós-operatório evoluiu com isquemia do coto com agravamento progressivo. 
Foi realizada revascularização com bypass axilo-femoral e re-amputação proximal. Em três casos ocorreu cicatrização do coto  
e bom outcome, o último doente morreu no pós-operatório.

Discussão/Conclusões: A isquemia de cotos de amputação TF conduz normalmente a agravamento progressivo, necrose, 
infeção e morte. Quando as AFC/AFP estão ocluídas, a re-amputação geralmente é insuficiente e a progressão da isquemia 
pode ditar a necessidade de uma desarticulação, procedimento muito agressivo e mutilador com alta taxa de morbi/mortali-
dade e que não impede a progressão para isquemia pélvica e morte. A revascularização, com base na AFP ou na hipogástrica, 
é a melhor alternativa terapêutica e deve ser tentada mesmo em doentes frágeis. Acreditamos que a nossa pequena série 
reforça a ideia de que a revascularização do coto é possível e pode salvar tanto o coto como a vida do doente.
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INTRODUCTION
Ischemia of above-knee stump is a serious complication that 
can lead to bacterial infection and eventually sepsis and death. 
Revision of the amputation stump to a higher level is some-
times successful if there is a patent common/deep femoral 
artery. When there is an occlusion of this artery, reamputa-
tion is usually insufficient with progression of ischemia which 
normally leads to amputation by an even higher level that can 
end in hip disarticulation (a very aggressive and mutilating 
procedure with high rate of morbidity and mortality). Revascu-
larization of above-knee amputation stumps, usually based on 
deep femoral artery revascularization, is the only therapeutic 
alternative for these patients to prevent hip disarticulation and 
death from progression of the ischemia. 
The aim of this study is to present our most recent institutional 
experience of four clinical cases of revascularization of above-
knee amputation stumps and to review the available literature.

CLINICAL CASES
A 72-year old male, history of active smoking, hypertension, 
dyslipidaemia and peripheral occlusive arterial disease.  
After failure of prior revascularization surgery, the patient was 
submitted to above-knee amputation. In the postoperative 
period the wound completely healed. At the fifth postoperative 
month, the patient suffered a trauma of the amputation stump, 
which did not heal and complicated with infection (Figure 1).  
The patient was admitted for intravenous antibiotic therapy and 
wound care, with improvement of local inflammatory signs but 
without healing. A complementary study with CTA scan revealed 
occlusion of the common femoral artery and of the initial 
segment of the deep femoral artery. The patient was proposed 
to attempt revascularization of the deep femoral artery.  
Intraoperatively, we found a deep femoral artery permeable 
(except for the initial segment) and a bypass from de external 
iliac artery to the deep femoral artery with graft was performed. 
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ABSTRACT

Introduction: Above-knee stump ischemia is a serious condition. If left untreated usually courses with progression  
to irreversible ischemia. Without treatment the path from here usually leads to hip disarticulation and death. Our aim is to present 
our most recent experience in stump revascularization.

Material/Methods: We retrospectively reviewed all patients with above-knee stump ischemia treated in our institution 
between July 2018 to March 2019.

Results: We present four clinical cases treated in our institution in the last nine months. Two of them presented with non-acute 
stump ischemia with pain and skin lesions developed after minor trauma several months after surgery and stump healing.  
In both cases the computed tomography angiography (CTA) showed occlusion of the common femoral artery (CFA) and was 
inconclusive regarding the status and quality of the deep femoral artery (DFA). Despite this, ischemia severity deemed obligatory  
an attempt to revascularization, DFA was surgically exposed and proved to be an adequate target run off to a bypass. In the other two,  
the ischemia of the stump was acute. In one patient it was after surgical treatment of an ipsilateral false aneurism of the CFA 
(with ligation of the EIA) treated with a bypass from the EIA to both the superficial and DFA. The other was a patient admitted with 
aortic bifurcation occlusion and irreversible right leg ischemia that was submitted to primary above-knee amputation. In the next 
postoperative days, the patient developed severe stump ischemia. An axillo femoral bypass and proximal re-amputation was 
performed. Three patients resolved the stump ischemia and fared well, the last one died in the postoperative period.

Discussion/Conclusions: Above-knee stump ischemia usually leads to progressive stump degradation/necrosis/infection,  
eventually leading to death. When the common/deep femoral arteries are occluded, re-amputation is usually insufficient  
and progression of ischemia can dictate the need for a hip disarticulation, a very aggressive and mutilating procedure with high rate  
of morbidity and mortality that do not prevent progression to pelvic ischemia and death. Revascularization of above-knee amputation 
stump, based on DFA or hypogastric revascularization, is the best therapeutic alternative and should be attempted even in frail 
patients. We believe that our small series reinforces the idea that stump revascularization is possible and can save both: stump and life.
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In the postoperative period there was an improvement of the 
local pain and the lesions evolved favourably and the patient 
was discharged on the 8th postoperative day. At follow-up visit 
after 1 month, occlusion of the bypass was detected but with 
good evolution of the stump (almost complete healed, with only 
a minor dry necrosis plaque).

The second case, a 57-year old man with history of diabetes, 
hypertension, dyslipidemia, poliomyelitis. Due to peripheral 
occlusive arterial disease the patient was submitted to iliofem-
oral crossover bypass, which occluded, and the patient was 
submitted to above-knee amputation that completely healed  
in the postoperative period. Nine months after surgery the patient 
developed a small trophic lesion in the stump probably in relation 
to trauma of the prosthesis. Despite the care of the dressing,  
the ulcer worsened, and the stump become cold and cyanotic 
and the patient was guided by the physiatrist for observation by 
vascular surgery at the 23rd postoperative month. At our obser-
vation the stump was cold and cyanotic, with a trophic lesion 
with about 3cm of greater axis (Figure 2). The CTA revealed occlu-
sion of the crossed iliofemoral bypass, occlusion of the common 
femoral artery and of the initial segment of the deep femoral 
artery. The patient was proposed for exploration of the deep 
femoral artery and attempted revascularization. A thrombec-
tomy of the iliofemoral bypass and a jump graft to the most distal 
DFA was performed. In the postoperative period, it presented 
good evolution with improvement of pain, cooling and cyanosis 
and healing of the trophic lesion. 

The third case, an 84-year-old woman, with a history of hyper-
tension and atrial fibrillation. Patient admitted with gangrene 
of toes having undergone transmetatarsal amputation and 
posteriorly popliteal-peroneal bypass with graft. On the 10th 
postoperative day, thrombosis of the bypass was detected,  
the bypass was recovered but re-thrombosed five days later.  
A new thrombectomy and angioplasty of the peroneal 
artery was performed, with new thrombosis in the next day.  
The patient underwent an above knee amputation and removal of 
the vascular prosthesis (removal in the totality) and the femoral 
artery was closed with direct suture. At the 24th day after ampu-
tation, onset fever, increased inflammatory parameters and 
pulsatile inguinal swelling. CTA was performed proving the pres-
ence of a false aneurism. The patient underwent urgent surgery 
to exclude the false aneurysm with external iliac artery ligation. 
In the postoperative period the patient developed progressive 
severe ischemia of the above-knee stump (with cyanosis up  
to the thigh root) and for that reason, the patient was submitted 
to reconstruction of the external iliac artery and femoral bifur-
cation (with great saphenous vein bypass from the external iliac 
artery to the superficial and deep femoral arteries) (Figure 3). In the 
postoperative period, there was a good evolution of the stump, 
which delimited in an extensive superficial necrosis plaque  
in the area of previous incision that progressively improved with 
complete healing documented at the 45th day after revascu-
larization surgery. In a follow-up visit at the 3rd and 6th month 
thrombosis of the bypass was observed, but the iliac artery was 
permeable and stump was well perfused, without trophic lesions.

Figure 1 — Above-knee amputation stump at the moment  
of hospitalar admission

Figure 2 — Above-knee amputation stump at the second patient,  
at admission
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The fourth case, a 74-year-old woman with a history of cere-
brovascular disease with cerebral infarction five years before 
with global aphasia and hemiplegia, hypertrophic cardiomy-
opathy, atrial fibrillation, and dyslipidemia. The patient was 
brought to urgent observation for prostration and lower limb 
pain (severe in the right side). At observation the patient had  
a right lower limb with irreversible ischemia and had no bilateral 
femoral pulse. A complementary study with Doppler ultrasound 
demonstrated occlusion of the aortic bifurcation. The patient 
underwent transfemoral thrombectomy but failed to get 
satisfactory inflow. Given the irreversible right-side ischemia 
(requiring major amputation), the absence of critical ischemia 
in the left side and the general condition/comorbidities of the 
patient, it was decided not to proceed to additional revas-
cularization and perform only the above-knee amputation.  
In the postoperative period, the amputation stump became 
cyanotic (Figure 4, left image). Initially it was decided to maintain 
medical treatment namely hypocoagulation and clinical surveil-
lance, but the amputation stump presented poor evolution with 
worsening of cyanosis and after that signs of pelvic ischemia 
(Figure 4, right image) and worsening of the analytical parame-
ters of infection. Despite the comorbidities of the patient, since 
in the absence of revascularization the patient would evolve 
with ischemia and death, the patient was submitted, 10 days 
after the above-knee amputation, to an axillofemoral bypass 
and more proximal re-amputation of the stump. Despite the 
patient revascularization in postoperative period she evolved 
to shock that did not reverse and died.

 
 

 
DISCUSSION/CONCLUSIONS

Traditionally, lower extremity amputation was viewed as  
a procedure with an exceptionally high mortality in relation to 
the magnitude of the procedure(1). In 1984, Blunt et al published 
a series of 253 consecutive major amputations(2) with operative 
mortality of 0.9% for below-knee and 2.8% for above-knee 
amputations. The authors realized that mortality was in large 
part a result of acute postoperative gangrenous ischemia of 
the above-knee stump and they defended that in the presence 
of frank necrosis, attempts to revascularize the ischemic stump 
was often futile and stump ischemia lead to ascending gangrene, 
sepsis and death. This has led to an interest in identifying stumps 
at risk of ischemia before they become ischemic. In 1985 Blunt 
TJ published 3 criteria to identify patients of high risk to develop 
this potentially lethal complication and those criteria included 
thrombosed aortobifemoral bypass, nonvisualisation of the 
common femoral artery by angiography or a nonpalpable femoral 
pulse and also an occluded femoral superficial artery in combi-
nation with a highly stenotic or occluded deep femoral artery.  
When the authors did a review of their series, they found 14 
patients with these criteria: 5 of them presented acute ischemic 
stump gangrene and 9 of them were flagged as being at high 
risk to develop stump ischemia. Concerning the 5 patients with 
acute stump ischemia, all of them underwent inflow revascu-
larization (2 axillofemoral, 2 profundoplasty and 1 femoro-fem-
oral bypass with profundoplasty) and the overall mortality rate 
was 60% (2 procedures failed resulting in ascending necrosis 
and patient death, 1 patient died of pulmonary embolism).  
From the 9 patients identified at high risk to develop acute 
stump ischemia, all of them underwent successful prophy-
lactic inflow revascularization without development of stump 
ischemia with no immediate patient mortality. So, the authors 
concluded that to avoid this potentially lethal complication and 
considering that revascularization implies a small additional 
risk, all patients at high risk to develop stump ischemia should 

Figure 3 — Amputation stump of the third patient, in the end  
of revascularization surgery

Figure 4 — In the left image the above-knee amputation stump, in the 
right image pelvic ischemia
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undergo prophylactic revascularization. Similar conclusions 
were drawn regarding chronic ischemia of amputation stumps. 
In 1979 Kwaan and Connolly(3) reported a series of chronic isch-
emic above-knee stump and the authors noted a 100% mortality 
rate in patients with necrotic or ischemic chronic above-knee 
amputation stumps without revascularization (7 patients).
The key for the healing of an above-knee amputation stump 
is the status of the DFA and for this reason this artery is the 
target of these revascularization procedures. The surgical 
treatment may consist of(1) profundoplasty (usually asso-
ciated with femoral endarterectomy) when the disease  
is limited to the common femoral artery and the initial segment 
of the deep femoral artery;(2) iliac revascularization (endo-
vascular, surgical);(3) crossed femoro-femoral bypass when 
revascularization of the iliac axis is not possible or(4) axilofem-
oral bypass when iliac revascularization is not achieved 
and contralateral ilio/femoral occlusive disease coexists.  
The internal iliac artery also plays a very important role in pelvic 
and thigh perfusion. In fact, in the presence of significant 
stenotic disease of the internal iliac artery, its treatment may 
be enough to increase perfusion and enhance stump healing.
In some situations, particularly if there is a patent common/
deep femoral artery, revision of the amputation stump with re- 
amputation to a higher level could be successful. In this situ-
ation the ischemia is probably related to poor distal collateral 
vessels. But in the case of an absent femoral pulse, re-amputation  
to a higher level was normally useless. Without revascularization, 
the natural history is the need of successively higher amputations, 
debridements of necrotic stump, hip disarticulation and eventu-
ally death because of continued ascending necrosis and sepsis. 
Unfortunately, despite advances in vascular surgery, there  
is no standard of care of ischemic stump(4) and patients unable 
to heal an above-knee amputation represent a therapeutic chal-
lenge. Historically these patients were often managed with a hip 
disarticulation with a mortality rate between 40 and 50%(6,7) 
and with a high dependence on any mobility, and these patients 
are usually institutionalized(8,9). Nowadays, hip disarticulation 
represents a last line treatment to be considered only when 
there is no potential for revascularization and considering the 
general state and comorbidities of the patient. Hip disarticula-
tion is the amputation of the lower limb through the hip joint. 
It is a complex, highly mutilating surgery with high mortality 
rate(10). Endean et al reported a series of 53 patients submitted 
to hip disarticulation, of which 10 were due to ischemia and  
14 due to ischemia and infection. The authors reported 60% rate  
of operatory wound complications (more in the group of ischemia 
and infection). The higher mortality (50%) was in patients with 
ischemia. In fact, the authors found that the presence of isch-
emia and cardiopathy were the highest predictor of mortality. 
Dénes et al(11) also reported a series of 63 hip disarticulations  

(34 for ischemia) and also reported higher surgical wound 
complications in the ischemic group (64.86% versus 20.83% 
in the tumour group) and higher mortality rate in the ischemic 
group (43.4% versus 0%). Also, there are few studies analysing 
hip disarticulation functional results and they demonstrate  
a poor quality of life, significant difficulties in the recovery of the 
gait and difficulties regarding the using of a prosthesis(12,13,14,15).  
Also, the energy expended to walk in patients with a hip disar-
ticulation increases by 82%, so the patient is often bedridden 
or confined to a wheelchair(16,17). Age, overall health status, 
comorbidities and individual motivation are crucial factors  
for recovery the gait and functional success also depends on the 
cause of disarticulation and those due to vascular conditions are 
worse suit to gait again. For these reasons, all efforts are made 
to avoid hip disarticulation, including some poorly established 
therapeutic strategies as hyperbaric oxygen therapy. In 2016 
Columbo et al published a series of 4 patients with above-knee 
amputation stump ischemia with nonreconstructable vascular 
disease facing hip amputation that healed their amputation 
stumps with hyperbaric oxygen therapy, wound care and 
negative pressure therapy(18). Hyperbaric therapy consists 
in an increased oxygen pressure in the inspired gas that lead  
to an increase of oxygen tension, improves cellular metabolism 
and inhibits inflammation(19,20) but the efficacy in healing ischemic 
wounds are heterogenous and benefits remain unclear(21,22,23). 
The authors suggested that hyperbaric therapy should be consid-
ered in ischemic stumps when hip articulation is being considered.
Above knee stump ischemia is a serious condition. The diag-
nosis of stump ischemia is not always simple. When the 
stump is cyanotic and cold on palpation, the clinical diagnosis  
is simpler. However, in some cases, the clinical presentation  
is more widespread, with the development of trophic lesions 
and the diagnosis may not be so simple, especially if the patient 
and clinicians are not alerted to this possibility. As example, 
in our second clinical case, the patient was 14 months with  
a trophic lesion until he was referred for observation.  
We do not find in the literature established criteria for the diag-
nosis of amputation stump ischemia, so there must be clinical 
suspicion regarding the findings on physical examination of 
the patient, namely stump characteristics and the existence or 
not of a femoral pulse, but even with femoral pulse the stump 
can develop areas of ischemia. In our opinion, any stump with 
trophic lesions that do not heal despite adequate dressing care 
should be referred for vascular assessment.
In our opinion all efforts to revascularize these stumps should 
be made in the case of acute and in chronic ischemia. Impor-
tantly still is not to miss the revascularization timing due to the 
consequences that follow. In our case, one of the patients with 
acute ischemia was revascularized at an advanced stage of 
ischemia and died after revascularization. Amputation stump 
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revascularization was normally based in DFA revasculariza-
tion but the internal iliac artery is also an important artery  
in pelvic and thigh perfusion. In our department, we have 
a case where we opted for this strategy in a patient with 
a bellow knee amputation stump ischemia and the stump 
significantly improved perfusion in the post-operative period.
In conclusion, revascularization of above-knee amputation stump, 
based on DFA or hypogastric revascularization, is the best thera-
peutic alternative and should be attempted even in frail patients. 
We believe that our small series reinforces the idea that stump 
revascularization is possible and can save both: stump and life.
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