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Controlled limb reperfusion as a new surgical
technigue to reduce postischemic syndrome
Tor the Editor:

In cardiac surgical practice, acute limb ischemis may oceur
as o result of the insertion of an intraaortic balloon pump,
emboli, disscetions, and other complications. Bevascularization
aiter prolonged ucute limb ischemia is associated with extreme-
Iy high merbadity and mernality rates (“postischemic svn-
drome”), o resull of combined injury during the ischemia and
reperfusion phase, Our studies during the past several years'™
have shown tha the pathophysiology of ischemia-reperfusion
injury in skeletal mwscle is similar 1o that in cardiag tissue after
acule coronary ecclusion. On the basis of studies of cantrolled
reperfusion after regional myocardial schemia,® which resull-
ed in superier myvocardial salvage compared with normal blood
reperfusion. we developed o similar approach to skeletal muscle
during the past severa] vears." Now that we have established
the principles of controlled limb reperfusion to avoid the dele-
terious consequences of postischemic syndreme in isolated rat
hind limbs and the in vivo pig model, we are applving this strat-
ey in patients with severe pralonged extrenily ischemia, We
describe here the successiul revasculanzation of an acute bilat-
eral iliae occlusion after 18 hours of complete ischemia with
bilateral conrollad limb reperfusion.

A 6 l-vear-old man with atral fibrillation. previous myocar-
dial infarction, and coronary artery by poss pralting wos referred
10 our institution m Mav 1991, He had symploms ol complete
acute arterial occlusion of batl iliac arteries Tar 18 hours, Both
limbs were cold and pulseless and the patient had less of motor-
ic function. paresthesia, pain at rest, and muscle contractures.
Doppler sonographic examination revealed no Aow in both low-
er extremitics. The cause of ecclusion was cardiac emboli. The
pitient was translerred immediately o the operating room and
received svstemic heparinization, Surgical treatment was per-
formed with the patient under gencral anesthesia. The femoral
artery was longitudinally opened from a bilateral groin incision
and the emboli were removed with a Fogariy catheter. The right
ihiac artery was then cannulated with o wire-reinforced 22F
cannula with a bullet tip 1o draw oxygenated blood. This can-
nula was connected toa reperfusion set {HP Medica, Augshurg,
Germany} and the arterial line was put in the head of a roller
pump (Fig. ). An asanguineous salution bag (containing glu-
cose, citrate-phosphate-dextrase, tramethamine. and allopuri-
nol) was connected 10 the asanguineous solution line; this line
wias also placed in the head of the roller pump. The different
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Fig. 1. Schemtic representation shows the reperfusion set for controlled limb reperlusion after severe, prolinged
ischenmi The iliac artery is cannulited 1o draw oxygenated blood from the putient. This is mived with an asinguin-
cous solution at a ratio of 6:1. This controlled reperfusate is warmed by o heat exchanger, passed Uhrough an acierial
filter, wnd deliverad ino the femaoral arteries while intraarierial pressure is monitorcd,

whing dinmeters allowed mixing of blogd wnd asanguineus
solution at s ratio of 60 Both lines were connected wath a
Y-shaped piece and the modilied reperfusate was passed
through u heat exchanger and an artenial lileer,

This delivery line wis connected 1o two reperfusion cannulas,
which were placed inw the femoral arterics on either side (Fig,
). The hypocaloenuie, hvperelveemic. alkaletic, and hyperos-
mwlar controlled reperfusate was given at i low of 200 ml/mn
{intravuscular pressure <30 mm Hg) and o emperature of 37°
C for 30 minutes. The cannulys were then removed and the
artenal incisions were losed with 2 venous patch; normal Bloed
reperfusion was started. The metabolic investigations during

centrolled limb reperfusion showed tremendous onxgen ano
glucose uptake (Table 17 greater than control values, which
suppests aetive cellukar repair during the contralled reperfusos
pericd, The severity of ischemia reflected by the substantod
creatine kinase release in the Femoral vein and the ongoing lac-
tate production at the end of the 30 minutes of controlled lims
reperfusion phase indicates the persistence of an abnormz]
metabolism.

Despite the prolonged (15 hours) oeclusion of both lower
extremities, revascularization combined with controlled [imB
reperfusion did not result in any systenme complications (no
episcdes of hyperkalemia, myoglebinuric renal failure, pulme-
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Fig. 2. [ntravperative view shows bilateral controlled limb repecfusion with cannulation of the iliac and Femoral

arterics,

Table I. Metabalic data from comralled reperfusate
aned femaral vein during controlled limth reperfusion

Feperfucion
__." u_|.|'.l.l 15 min RIERIIT]
Venous CR (L/LY 1447 1632 2200
ml\- -2 lucose {mg/dl) 4 40 82
srcentage plucese extraction 18 12 K]
St lactate fmgSdl) =110 _— — {2
Percentage laciate productian 1 — 126
AV (il dl) b 4K 41k
Percentape (s extraction 53 ix L

tame ke AV gfacose, areeiovenous gleccsc delfereree Gp plucese
srtcraverias keetiie diflerenc (rng Toewane, 00l Blood ),
ooyt cantent dafTerence (ol 0= di oo b,

e atimu, cardise failure, or acidesis). The patient also
zained complete function of boeth lmbs at discharge. as
mportant as the absence of systemic complications. The
prophylactically performed fasciclomies were closed on the [ifth
postoperative dav and sensory paresthesia was absent on the
seventh postoperative dav, Al follow-up 6 mombs after the
operation. the patient has an active life and both limbs are
functioning well.

In conclusion, contralled limb reperfusion may reduce the
complications seen afler cevascularization of severely 1schemic
limbs, 11 may thus evalve as a new swrgical approsch for patients
grith severe, acute limb ischenyia.
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