New approaches to the diagnosis and
treatment of venous obstruction

Seshadri Raju, M.D., Jackson, Miss.

Diagnosis of chronic venous obstruction has hitherto depended on phlebographic as-
sessment alone. The pitfalls in this method are noted and two simple hemodynamic
techniques for measurement of venous obstruction are described. The techniques are
casily performed, have a high degree of sensitivity and specificity, and are particularly
useful in assessing various therapeutic approaches to venous obstruction. Our experience
with a variety of surgical procedures for venous obstruction is described. Two such new
procedures, primary arteriovenous fistula and perforator bypass for peripheral venous
obstruction, are described in detail. (J Vasc SURG 1986; 4:42-54.)

Despite increasing interest in reconstructive ve-
nous surgery, a large number of patients in many
clinics still languish under diffuse diagnostic labels
such as “venous stasis ulceration” and “postphlebitic
syndrome” without the benefit of further diagnostic
evaluation. This situation is in part due to the lack
of easily applicable diagnostic techniques to investi-
gate venous dysfunction and in part to the perceived
poor results of a surgical approach to these patients.
The absence of suitable investigative techniques is
particularly noticeable in chronic venous obstruction.
Ambulatory venous pressure measurements and pho-
toplethysmography are useful in venous reflux disease
but are not helpful in venous obstruction beyond
establishing the presence of venous hypertension. As-
cending phlebography is usually required to establish
the presence of obstructive venous disease. Unfor-
tunately, the latter is an anatomic, not hemodynamic,
technique and thus is prone to misinterpretation, es-
pecially if used as the sole basis for therapeutic de-
cisions. For example, patients with demonstrated
phlebographic obstruction may have normal hemo-
dynamic function because of profuse collateraliza-
tion. Conversely, we have seen patients with patent
but recanalized main venous channels, which are well
visualized with phlebography, demonstrate signifi-
cant hemodynamic abnormality because of residual
obstruction. A hemodynamic technique is clearly
necessary for precise quantification of obstruction,
for therapeutic decisions with regard to surgical cor-
rection, and for objective follow-up of these patients
in the postoperative period. Hemodynamic tech-
niques developed in our laboratory and currently in
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use for these procedures are detailed herein. Several
new surgical approaches to the difficult problem of
venous obstruction are also described, with prelim-
inary results.

MATERIAL AND METHODS
Hemodynamic techniques

A complete Doppler venous examination was per-
formed as described previously.! A standard ambu-
latory venous pressure study was also part of the
evaluation to establish the presence of ambulatory
venous hypertension. In addition, the following two
techniques specific for venous obstruction were per-
formed.

Arm/foot venous pressure differential. With
the patient in the supine position, venous pressures
in the dorsum of the foot and hand were simulta-
neously measured through venous transducers and
recorded.

Foot venous pressure elevation with reactive
hyperemia. Through the same venipuncture in the
foot used for the previous measurement, resting ve-
nous pressure was recorded on a strip chart. Inflow
occlusion with a thigh cuff pumped to 300 mm Hg
was maintained for 3 minutes and released. It was
important to prevent blockage of the venipuncture
needle by reflux of blood during this phase of the
procedure. After release of the thigh cuff, the foot
venous pressure changes induced by the reactive hy-
peremia were dynamically monitored on the strip
chart. After an initial rise, the curve stabilized at a
higher level of the initial resting pressure. The dif-
ferences were recorded in millimeters of mercury.
Since the presence of an abnormal arm/foot venous
pressure differential appeared to influence the foot
venous pressure elevation induced by reactive hy-
peremia, the two techniques should always be per-
formed and evaluated in conjunction with each other.
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Table 1. Varying degrees of severity of venous obstruction

Grade of venous obstruction No. of patients

venous pressure diffeventinl*

Avrmifoor Reactive byperemia—induced

venous pressuve elevationt

Grade 1 2
Fully compensated

Grade II 8
Partially compensated

Grade III 8
Partially decompensated

Grade IV 3

Total decompensation

- +

*Plus sign = greater than 4 mm Hg.
1Plus sign = greater than 6 mm Hg. For derails see text.

Table II. Diagnostic accuracy of techniques used to detect venous obstruction

Arml/foot Reactive hyperemia
venous pressure differential*  venous pressure elevationt  Both techniques combined  Doppler examinationst
(%) (%) (%) (%)
Sensitivity 65 80 90 84
Specificity 91 96 93 79
Positive predictive value 89 94 95 76
Negative predictive value 91 85 94 86

NOTE: Twenty limbs had phlebographically demonstrated obstruction and 24 limbs had normal phlebograms.

*Obstruction = greater than 4 mm Hg.
tObstruction = greater than 6 mm Hg.

1Data available for only 19 limbs with phlebographically demonstrated obstruction and 24 normal limbs.

cither end of the spectrum, it was important to in-
terpret this technique in conjunction with arm/foot
venous pressure differentials, which helped to clarify
these extremes of hemodynamic severity.

The sensitivity and specificity data for these tech-
niques in a group of normal persons and patients
with phlebographically demonstrated obstruction are
presented in Table IT. Comparable data for the Dopp-
ler method in the same group of subjects are also
shown.

Surgical case material

The current report comprises 28 cases of venous
obstruction proved by phlebography, evaluated by
hemodynamic techniques described, and treated by
a variety of surgical methods to relieve obstruction.
In one case bilateral venous obstruction was treated.
In three cases second surgical procedures were carried
out on a single limb after the first procedure had
failed. Consequently, the case material represents 26
limbs with venous obstruction in 25 patients. A total
of 28 surgical procedures were carried out. The latter
figure was used for various data calculations pre-
sented in this report. Follow-up hemodynamic data
and postoperative phlebographic assessment on a se-
lective basis were available for evaluation. The cause
of the obstructive venous discase was presumed to

be occlusive deep venous thrombosis in 25 instances,
iliac vein web occlusion of uncertain origin in two
instances, and previous gunshot injury in one in-
stance. The primary indication for operation was pain
in only 1 of 28 cases, skin ulceration and stasis der-
matitis in 14 cases, and swelling in 13 cases. Patients
in this group often had a combination of symptoms
of pain, ulceration, and swelling.

Diagnosis of venous obstruction was often sus-
pected during Doppler and venous pressure exami-
nations in the laboratory before phlebography. Phle-
bography was carried out before operation, in all
instances, to confirm the diagnosis, delineate the
anatomy, and choose the appropriate surgical pro-
cedure. On the basis of phlebographic appearance,
19 of the 28 cases were judged to have segmental
venous occlusion and nine others to have venous
occlusion at multiple sites. In one case in this series,
bilateral venous occlusion was present (multiple level
in both sides). Fifteen of the 19 segmental venous
occlusions involved the iliofemoral venous segment
with occasional extension to the vena cava. In one
of these (Fig. 2), the occlusive process extended on
to the inferior vena cava, because of prior vena cava
ligation. The remaining 4 of 19 segmental occlusions
involved the popliteal and/or adjoining posterior ti-
bial vein. The nine limbs with multilevel disease had
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Fig. 3. Differing types of arteriovenous fistula (arrow)
used. Branch of saphenous crossover graft used for fistu-
lization (a); end of crossover graft to artery fistula (4); end-
to-side saphenous femoral fistula in prosthetic bypass (¢);
side-to-side fistula in prosthetic bypass (4). When the pros-
thetic bypass became occluded, the fistula was allowed to
persist to dilate existing venous collaterals (e); peripheral
arteriovenous fistula used as primary procedure to di-
late collaterals in presence of obliterated deep venous

system (f).

the following distribution: iliofemoral venous seg-
ment and superficial femoral vein in the thigh, four
limbs; iliofemoral venous segment and popliteal vein,
one limb; and superficial femoral vein in the thigh
with popliteal and calf vein involvement, four limbs.

Hemodynamic classification. Preoperative he-
modynamic data were available in 21 of 28 cases.
Arm/foot venous pressure differential and/or reactive
hyperemia was diagnostic for venous obstruction in
20 of these 21 cases (95% sensitivity). In contrast,
Doppler examination suggested obstruction in only
21 of 27 cases examined with this technique (78%
sensitivity). Because the technique of reactive hyper-
emia was introduced later than the measurement of
arm/foot venous pressure differential, both measure-
ments were available in only 15 of these 28 cases.
According to the classification described in Table I,
these 15 cases were distributed as follows: grade I,
one; grade II, six; grade 111, six; and grade IV, two.

Choice of surgical procedure. The choice of a
particular type of operation was strongly dictated by
phlebographic findings. With proximal disease in-
volving the vena cava, iliac vein, or the common
femoral vein, ecither the Dale procedure or bypass
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Fig. 4. Dilated perforator collaterals in presence of tibio-
popliteal venous obstruction. Collateral flow is inefficient,
as it is impeded by valves (inset). Saphenotibial anastomosis
bypasses incfficient collaterals (perforator bypass).

graft with externally supported Gore-Tex was con-
sidered. Normal contralateral venous outflow was es-
sential to perform the Dale procedure. In instances
of bilateral disease, the externally supported Gore-
Tex bypass was the most appropriate bypass to be
considered. In two instances before the externally
supported Gore-Tex became available, a primary ar-
teriovenous (AV) fistula at the midthigh level was
performed. In 10 instances of popliteal and infra-
popliteal disease, the initial choice was peripheral AV
fistula (primary AV fistula) to dilate existing venous
collateral pathways. More recently, the preference has
been to perform the perforator bypass (three cases).
In the two instances of iliac web obstruction, primary
resection of the web was carried out.

Surgical techniques

Dale procedure. The saphenous vein from the
unobstructed limb with an intact saphenofemoral
junction was used as a crossover femorofemoral ve-
nous bypass. The technique was as described previ-
ously by Dale,? except that an adjunctive AV fistula
was used.?

Reinforced polytetrafluoroethylene (Gore-
Tex) venous bypass. The vena cava at the confluence
of common iliac veins was exposed through a ret-
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Hemodynamics

Arm/foot

pressure differential

Reactive lypevemia

pressure elevation

Agelsex Site of obstruction seen on Early postop  Late postop  Duration of follow-up
Patient or) Symptoms, duration phiebogram Preop (<3 mo) (3-6 mo) (o)
Dale procedure (8 cases)
J.N. 24/F  Ulcer, swelling; 10 yr  Ileofemoral and popliteal N.D. N.D. N.D. 24
V.P. 41/F  Swelling, pain; 5 yr Iliac vein N.D 1 0 3
N.D. N.D.
B.W. 46/F Swelling, pain; 3 yr Iliac vein and SF vein N.D N.D. N.D. 2
MW. 44/F  Swelling, pain; 5 yr Iliac vein 0 2 1 2
N.D. N.D. 3
M.H. 34/M  Ulcer, swelling, and Iliac vein 26 5 N.D. 1
pain; 4 yr N.D. N.D. N.D
MM. 38/F  Swelling, pain; 5 yr Ileofemoral segment 10 5 5 2
N.D. N.D. 5
A.B. 53/F  Ulkcer, swelling, and Iliac vein 0 0 0 3
pain; 4 yr N.D. 3 N.D.
V.H. 54/F  Swelling, pain; 8 yr Iliac vein 14 191 1 2.8
N.D. N.D. N.D.
Iliac web resection (2 cases)
M.H. SI/F  Swelling, pain; 5 yr Iliac vein S 1 N.D. 1.6
25 4 N.D.
AW. 28/F Swelling, pain; 3 yr Iliac vein N.D. N.D. N.D. 2
Stented Gore-Tex (8 cases)
S.P. 35/F  Swelling, pain; 2 yr Ileofemnoral segment 3 0 0 2
9 0 3
MM. 40/F Swelling, pain; 7 yr Iliac vein 5 0 4 25
8 2 8
M.C. 37/F  Ulcer, swelling, pain;  Ileofemoral segment 6 141 N.D. 1.2
2yr 8 4
C.A. 42/M  Ulcer, swelling, pain;  Ileofemoral segment 7 0 6 1
2yr 17 3 12
ET. 42/F Ulcer, swelling; 2 yr Iliac vein, extending to 0 0 0 1.5
vena cava also 4 10 N.D.
MM. 35/M  Swelling, pain; 2 yr Ileofemoral segment 5 0 4 1.6
6 2 8
J.C. 32/M  Ulcer, swelling, pain;  Iliac vein and SF vein 1 N.D N.D. 1.4
Syr 6
CJ. 41/M  Ulcer, swelling, pain;  Vena cava-iliac vein 5 2 0 2
5yr segment and left SF 9 N.D. 1
vein
Primary AV fistula (7 cases)
M.C. 29/M  Ulcer, pain; 5 yr Popliteal and SF 4 N.D N.D 1
4

N.D. = not done; AV = arteriovenous; SF = superficial femoral.
*Determined by phlebographic or hemodynamic method.

TAV fistula effect.
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Postop phlebogram and date

Curvent patency*
and postop symptoms

Fate g
primary/secondary AV fistula

Comments/complications

Bypass occluded 2.3 yrs;
recanalization of iliac
vein

Bypass open at 2 yr
N.D.

Bypass occluded at 2 yr
with collaterals

Bypass occluded at 6 mo;
collaterals decreased

Bypass occluded at 2 yr

N.D.

N.D.

N.D.

N.D.
Open 1 mo postop

N.D.

Open at 4 mo by CT scan
with contrast

Closed 1 mo postop
Open 3 mo; closed 1 yr
Open 3 mo

Open 5 mo

Open 1 mo

Occluded at 8 mo

Occluded; recurrence of
ulcer

Open; swelling, pain better
but residual symptoms
with open bypass

Occluded; transient im-

provement for 3 mo, then

recurrence of symptoms
Occluded; marked relief of
symptoms for 4 mo
then recurrence
Occluded; moderate symp-
tom relief for 3 mo,
then gradual recurrence
Occluded; marked relief for
3 mo, then gradual
recurrence
Open; near total symptom
relief; occasional swelling
Open; near total symptom
relief

Open; marked improvement

in swelling
Probably closed; recurrence
of symptoms after 3 mo

Open; total symptom relief;
working, skiing

Closed at 6 mo; recurrence
of symptoms

Open; ulcer did not heal
until AV fistula closed 4
mo postop; total symp-
tom relief; working
full time

Occluded; symptoms
unchanged from preop

Occluded; ulcer initially
healed with symptom re-
lief

Occluded; relief of symp-
toms for 6 mo, then
recurrence

Occluded 6 mo with
recurrence of ulcer

Occluded 6 mo with
recurrence of ulcer after
initial healing

Occluded at 6 mo with
recurrence of pain; ulcer
never healed

Surgical closure

Surgical closure

Surgical closure

Spontaneous closure at 3 mo

Surgical closure

Surgical closure

Surgical closure

Surgical closure

Still open

Spontancous closure

Surgical closure

Spontaneous closure

Spontaneous closure
Surgical closure
Surgical closure

Spontancous closure

Spontaneous closure

Noncompliant patient

Later underwent stented Gore-Tex
bypass

AV fistula open

Retroperitoneal hematoma from
anticoagulation requiring
exploration, mild compression,
neuropathy

With AV fistula

Superficial wound infection

Superficial wound infection

Bilateral procedure; other limb
asymptomatic; amputation re-
quired for left ulcer at 2 yr

Later underwent perforator bypass

Continued on p. 48
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Hemodynamics

Armlfoot
pressure diffevential
Reactive hyperemin

pressure elevation

Agelsex Site of obstruction seen on Early postop  Late postop  Duration of follow-up
Patient () Symptoms, duration phlebogram Preop (<3 mo) (3-6 mo) ()
Primary AV fistula cont’d.
MU. 36/F  Ulcer, swelling; 4 yr  Popliteal 6 N.D. 16 1.3
0 N.D. 3
AT 39/M  Swelling, pain; 1 yr Popliteal and femoral 0 0 0 2
12 2 2
C.L. 57/F  Ulcer, pain; 1.5 yr Popliteal 6 N.D. 0 2
N.D. N.D. 9
P.B. 54/F Swelling, pain; 10 yr  Iliac vein and SF vein 5 1 4 2
24 24 8
EL. 50/M  Ulcer, swelling; 5yr  Popliteal and femoral 5 N.D. N.D. 1
N.D.
M.C. 73/F  Swelling, pain; 1 yr Tleofemoral segment 2 N.D N.D. 1 mo
N.D. D N.D.
Perforator bypass (3 cases)
M.C. 30/M  Ulcer, pain; 6 yr Popliteal and SF occlusion N.D. 1.5
C.L. 58/F  Ulcer, pain; 1 yr Popliteal 0 1 N.D. 1
9 2 N.D.
R.M. 37/M  Swelling, pain; 3 yr Femoropopliteal segment 0 6 0 1
17 4 2

roperitoneal approach, via a right transverse incision
at the level of the umbilicus. The common femoral
vein on the affected side was exposed through a groin
incision and a retroperitoneal tunnel between the two
incisions was created by blunt digital dissection. A
16 mm reinforced Gore-Tex graft was anastomosed
to the vena cava and common femoral vein by stan-
dard technique, with the use of 5-0 Prolene contin-
uous suture under systemic heparinization. The last
reinforcing ring was incorporated in the suture line
at each end to keep the anastomosis open. In in-
stances of bilateral venous obstruction, separate vena
caval anastomoses were performed for each side so
that thrombosis of the graft would not jeopardize
the opposite conduit.

Adjunctive AV fistula. This procedure was per-
formed in all cases when reinforced Gore-Tex graft
or the Dale procedure was used. Four types of ad-
junctive AV fistulas were used under differing cir-

cumstances (Fig. 3). In most instances the fourth
technique, a side-to-side superficial femoral AV fis-
tula, was the only satisfactory choice available, es-
pecially when reinforced polytetrafluoroethylene by-
pass was used. In all instances, the surgeon attempted
to create an AV fistula that measured approximately
4 mm in diameter.

Closure of adjunctive AV fistula. The AV fistula
was electively closed after 4 to 12 weeks in 10 of 16
cases. Because a severe desmoplastic reaction oc-
curred in all such instances, closure was technically
difficult. This difficulty and the absence of symptoms
caused by AV fistula per se mandated in six instances
the indefinite persistence of the AV fistula until either
spontaneous closure or provocation of symptoms oc-
curred. In five instances, the AV fistula was allowed
to persist even after the bypass became occluded, in
an effort to dilate existing collateral branches.

Primary AV fistula. (Fig. 3, f) This technique
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Curvent patency™ Fate of

Postop phicbogram and date and postop symptoms primary/secondary AV fistula Comments/complications

Occluded at 9 mo Occluded at 6 mo; ulcer
healed for 2 mo and then
recurred

Occluded after 12 mo with
recurrence of swelling;
swelling improved only
moderately; less severe
symptoms than before

Complete healing of ulcer
for 5 mo, then recurrence;
symptoms less severe
than before

Occluded at 3 mo; tempo-
rary improvement for
3 mo, then recurrence

Occluded 3 mo; ulcer
healed then recurred;
symptoms less severe than

Open at 9 mo

Closed at 5 mo

N.D.

Open 5 days postop

before

N.D. —

N.D. Open? Poor follow-up;
ulcer had healed since
operation

Open 3 mo Open; ulcer had healed

Open 1 yr Open; swelling markedly

less; no pain

Spontaneous closure

Spontaneous closure

Spontaneous closure

Later underwent Linton procedure

Hemodynamics have improved to
normal

Later underwent perforator bypass

Spontaneous closurc

Spontaneous closure

— Patient died 7th postop day of
massive myocardial infarction

was performed in seven cases deemed unsuitable for
autogenous or prosthetic bypass. Five of these pa-
tients had infrapopliteal disease with near-total ob-
literation of the deep venous system; the venous out-
flow was being carried almost entirely by the sa-
phenous vein and the superficial venous system. The
creation of a peripheral AV fistula was intended to
dilate this functioning venous collateral system.
Perforator bypass. Since the long-term patency
of primary AV fistula in infrapopliteal venous occlu-
sions was unsatisfactory, other approaches to im-
prove the functional capacity of superficial venous
collaterals were considered. Extensive occlusion of
the deep venous system was noted in three instances,
but substantial collateralization occurred through the
perforator veins into the saphenous system (Fig. 4).
Phlebography showed some of these perforator col-
lateral branches to be very large. Nevertheless, the
foot venous pressure at resting levels was extremely

high, suggesting that the retrograde flow through
the perforator collaterals was inefhicient, presumably
because of the presence of valves against the direction
of flow. In all three instances, the saphenous vein was
mobilized and directly anastomosed to a patent seg-
ment of the posterior tibial vein to bypass the inef-
ficient perforator collaterals (Fig. 4). Continuous
heparinization throughout the surgical procedure
and the postoperative period is probably important
to achieve successful patency of these peripheral,
small venous bypass anastomoses.

Iliac web resection. The obstructive lesion was
thought to be a web in the left iliac vein in two
instances. The obstructing web was at the caval bi-
furcation in one patient, whereas in the other it was
more distal, near the common iliac bifurcation. In
both instances, the accompanying iliac artery ap-
peared to be the agent of compression and was in-
timately adherent to the area in which the web was
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Fig. 5. A and B. Arm/foor venous pressure differential and
foot venous pressure increase induced by reactive hyper-
emia are graphically presented in a group of patients betore
and after corrective surgery. Postop I and IT refer to study
intervals commonly at 2 and 6 months, respectively, after
surgery.

found. The web was exposed through a phlebotomy
and simply excised. No attempt was made to trans-
pose the artery,* except to free it up extensively in
an attempt to remove the vein from the arca of per-
ceived compression.

Anticoagulation. The intraoperative heparin
management has varied as our experience has in-
creased. Initially, intraoperative heparin was com-
pletely neutralized at the end of the surgical proce-
dure, with warfarin started on the third postoperative
day. Later, intraoperative heparin was partially neu-
tralized and continued at mini-dose levels in the im-
mediate postoperative period to be later converted
to warfarin. More recently, intraoperative heparin
has been left unneutralized to be continued at mod-
erate levels (partial thromboplastin time, onc and
one-half times the control value) in the immediate
postoperative period, with conversion to warfarin
anticoagulation around the third to fifth postopera-
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tive day. Closed suction drainage of the wound is
necessary with this protocol.

Regardless of the type of venous reconstructive
surgery, all patients were instructed to stav on long-
term warfarin anticoagulation under the supervision
of their local physicians.

Follow-up. The hemodynamic profile was re-
peated on or about the fifth postoperative day, and
at 6-month intervals as feasible thereafter. A com-
bination of phlebographic techniques, including as-
cending phlebography, digital subtraction angiog-
raphy, and computed tomography with intravenous
contrast, were selectively used in many patients with
varying intervals to determine graft and AV fistula
patency in the postoperative period.

The details of case material, including demo-
graphic and hemodynamic data, surgical procedure,
and outcome, arc presented in Table III.

RESULTS

A total of 28 surgical procedures for venous ob-
struction were performed (Dale procedure, cight;
stented Gore-Tex, eight; primary AV fistula, seven,
perforator bypass, three; and iliac web resection,
two). There was no apparent correlation between the
anatomic site of obstruction and the particular type
of symptoms, such as ulceration. Both proximal and
distal venous obstruction satisfying the hemody-
namic criteria for obstruction produced serious
symptoms. The cffect of surgery on hemodynamic
parameters 1s graphically presented in Fig. 5 (arm/
foot differential and reactive hyperemia).

Primary and adjunctive AV fistulas. There was
a high incidence of spontancous closure of both pri-
mary and secondary AV fistulas. All seven primary
AV fistulas closed spontaneously a few days to several
months after surgical creation. Spontaneous closure
occurred in 5 of the 16 adjunctive AV fistulas used
with the Dale or Gore-Tex bypass procedures. Only
one of these still remains open; 10 were closed clec-
tively by surgical treatment. Transient improvement
was observed in most patients during the patent pe-
riod of the fistula; however, with spontaneous closure
of the primary AV fistula, six of seven patients have
reverted to their preoperative level of symptomatol-
ogy. One patient appears to have been improved with
treatment.

Bypass procedures. With the follow-up ranging
from 6 months to 6 years, the results of various types
of surgery for venous obstruction arc detailed in
Table III. Without exception, failure of the surgical
procedure resulted in recurrence of symptoms in this
group of patients, but patency shown by phlebog-
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mines the outcome. In cases of obstruction at mul-
tiple levels, measurement of femoral venous pressure
may be useful in addition to the techniques described
in exploring therapeutic choices. At least in our hands
venous Doppler examination has been less sensitive
than the pressure-based techniques in detecting ve-
nous obstruction (Table II), possibly because of the
subjective interpretation required with the Doppler
method. Doppler-derived signs of venous obstruc-
tion are often subtle and the diagnosis of obstruc-
tion is frequently tentative; often only one of the
three Doppler characteristics for obstruction (spon-
taneity, phasicity, or augmentation) is present. Of
course, like phlebography, Doppler signals cannot
assess the adequacy of collateralization. The arm/foot
pressure differential and reactive hyperemia tech-
niques appear to be less subjective and more quan-
titative than venous Doppler examination in venous
obstruction.

Several technical and nontechnical aspects of ve-
nous bypass surgery, such as choice of bypass ma-
terial, role of adjunctive AV fistula, and the schedule
of anticoagulation, still remain unsettled. Modifica-
tions in these areas may influence the long-term out-
look for venous bypass surgery. Because of these fac-
tors, results described herein should be interpreted
cautiously. With this caveat, certain general and spe-
cific observations may be noted. Patients with mul-
tilevel venous obstructions have not fared well. Pa-
tients with relatively localized obstructions, especially
when associated with transient hypercoagulation
states with birth control pills, appear to have done
better. Our limited experience with iliac web obstruc-
tion indicates that this is a real obstructive pathologic
entity, as demonstrated by hemodynamic techniques.
Surgical correction of this entity can provide symp-
tomatic and hemodynamic relief. The eight patients
treated with reinforced Gore-Tex graft had a sur-
prisingly high patency rate of 75% up to 6 months,
but many subsequently suffered occlusion. Only two
remain open to date. Similar results have been re-
ported by others.” The Dale procedure had the best
patency rate (38% at 1 year) in this group of patients.
Despite demonstrated patency, these patients re-
mained partially symptomatic, because of inadequate
hemodynamic relief; this was presumably related to
the smallness of the saphenous vein bypass graft.
Continuing pain from involvement of peripheral
nerves in the phlebitic inflammatory process is also
a possibility.

The role of adjunctive AV fistula with the Dale
procedure and with stented Gore-Tex graft, as well,
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is controversial.>'® Dale* himself does not advocate
usage of the temporary fistula and reports excellent
patency rates of approximately 70% without it.
Vollmar® has been the main proponent of the tem-
porary fistula, which is closed 2 to 3 weeks later. The
purported benefit is the increased patency rate of the
vein bypass that he reports. Besides preventing
thrombosis of the graft through increased flow dur-
ing the critical perioperative period, an additional
argument could be made for an adjunctive fistula on
the basis of incomplete symptomatic and hemody-
namic relief with the Dale procedure, as noted in our
experience. An adjunctive AV fistula may be helpful
in dilating the Dale bypass and render it more ade-
quate for venous outflow. For this purpose the ad-
junctive AV fistula should probably remain in place
tor several months, much longer than the period ad-
vocated by others who have focused mainly on peri-
operative graft patency rather than size. There is con-
troversy about the type of adjunctive fistula to be
used with prosthetic and venous bypass procedures.
An end of vein—to—side of artery fistula is preferred
by some to a side-to-side AV fistula.* The latter is
said to cause distal venous hypertension more often
than the end-to-side type. A major problem with all
temporary AV fistulas that are programmed for de-
liberate closure at a set time is the dense desmoplastic
reaction that develops around them. This renders
planned closure technically difficult. An ingenious
method has been described by Edwards to overcome
this difficulty and to effect a safer and less tedious
closure of the fistula.!!

The use of primary fistula for obstructive venous
disease was briefly reported by the author previously.
Another independent detailed report has since ap-
peared.’ However, our long-term experience with
both primary and adjunctive AV fistulas that were
allowed to remain open in an effort to dilate venous
collaterals has been disappointing. Spontancous clo-
sure of these fistulas was the rule. The presence of a
hypercoagulable state in these patients with venous
thrombosis and the obstructive venous hypertension
that reduces AV fistula flow could be explanations
for the spontancous closure. Except in patients with
a hypocoagulable state (e.g., chronic renal failure),
it has been generally difficult to maintain small iat-
rogenic AV fistulas for long periods of time.'*!*

The cases of distal venous obstruction detailed
herein present challenging and difficult clinical prob-
lems. Severe forms of symptomatology, such as stasis
ulceration, can and do occur in this group. Since the
bypassable vessels are small, prosthetic substitutes are
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excluded. Our dismal experience with primary AV
fistula to dilate collateral branches in this disease has
already been outlined. However, some patients ap-
peared to obtain temporary relief and healing of their
stasis ulceration for a period of time. The perforator
bypass described herein is an attempt to provide a
solution to this difficult clinical problem. Although
our initial experience with this procedure is encour-
aging, long-term patency and hemodynamic relief
from the perforator bypass remain to be established.
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