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ABSTRACT Although vascular specialists are well informed about the aor-
toiliac and femoral distal arterial trees, the hypogastric circulation remains a
terra incognito to most. Patients may have significant or chronic or, rarely,
pelvic arterial insufficiency. This paper summarizes the anatomy and patho-
physiology of this problem and outlines diagnostic options and treatment
modalities for the occasional patient presenting with such problems.
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The recent advent of a small blue pill to treat male sexual impotence1 has
placed a new emphasis on the importance of—and our relative ignorance
about—pelvic arterial blood flow. It is a curious anomaly that (with a few
notable exceptions) vascular surgeons’ clinical and investigative focus has
been directed toward the large arteries of the abdomen and retroperitoneum
and then those of the lower extremities, “bypassing” the vascular supply to
the pelvis. However, the constellation of symptoms and signs accompanying
pelvic arterial insufficiency results in reproducible clinical syndromes that are
both identifiable and treatable. They clearly belong in the diagnostic and
therapeutic armamentarium of the vascular specialist. Accordingly, this article
reviews the normal and pathological surgical anatomy, clinical presentations,
diagnosis, and therapeutic perspectives for various forms of acute and chronic
pelvic arterial insufficiency.

NORMAL AND PATHOLOGICAL ANATOMY AND PHYSIOLOGY

The primary blood supply for both the somatic and visceral components of
the pelvis arises from the hypogastric (internal iliac) arteries. These are paired
vessels that arise from the proximal or mid-common iliac arteries at the level
of the sacroiliac joints and are directed inferiorly, posteriorly, and laterally
(Fig. 1). Although numerous anatomic variations are observed, the general
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pattern of branching of the hypogastric artery includes the superior gluteal
artery directed in a rostral fashion, then an inferior gluteal artery directed
posteriorly and caudally, an inferior pudendal artery directed toward the gen-
italia, and an obturator artery directed toward the pelvic floor.
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Fig. 1 Anatomy of the pelvic arterial circulation. (Reproduced with permission
from Gardner E, Gray J, O’Rahilly R, eds. Anatomy. Philadelphia: WB Saunders;
1965.)
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Extensive collateral ramifications may develop in the presence of arterial
obstruction occurring due to atherosclerosis, thrombosis, trauma, or iatro-
genic intervention. These sources of pelvic collateralization are based on sev-
eral different sites and include:

The opposite hypogastric artery. In the presence of unilateral hypogastric
arterial stenosis or occlusion, robust collateralization occurs via cross-
pelvic collaterals from the opposite patent hypogastric artery.
The ipsilateral common and external iliac artery. Side branches from the
common and especially the external iliac artery, such as the circumflex iliac
artery, can hypertrophy and provide substantial pelvic blood supply.
The blood supply to the hindgut. The inferior mesenteric artery commonly
provides pelvic arterial collaterals via its inferior branches, including the
superior hemorrhoidal artery.
The upper retroperitoneum. Significant pelvic revascularization may take
place via enlargement of the lowest lumbar arteries and inferior extensions
of phrenic, intercostal, and superior epigastric arteries from above.
The groin. Iliopoulos and colleagues2 have demonstrated substantial pelvic
collateralization from ascending and medially directed branches of the pro-
funda femoris artery in the groin as well as the inferior epigastric artery off
the common femoral artery.

These multiple collateral sources of pelvic blood supply explain the relative
infrequency of overt symptoms and signs of acute or chronic pelvic arterial
insufficiency. Only in the setting of pathological states that widely and dif-
fusely interrupt both major arteries and their collateral branches—advanced
atherosclerosis, diabetes mellitus, pelvic irradiation, and massive crush
injury—is overt ischemia manifest.

Another reason that symptoms of pelvic arterial insufficiency are uncom-
mon, besides extensive sources of collateral blood supply, is the relatively low
resting metabolic demand of the visceral and parietal pelvic tissues. Resting
blood flow requirements of the skin and skeletal muscles of the buttocks, the
bladder, the distal rectum and anus, and the internal and external genitalia
are low. Only during times of increased blood flow demand, that is, preg-
nancy, vigorous exercise involving the gluteal and other voluntary pelvic mus-
culature, or sexual arousal, do metabolic demands and the need for increased
blood supply rise.

The physiology, and especially the hemodynamics, of penile erection and
impotence have been extensively studied and are continuing to be eluci-
dated.3,4 Although an extensive discussion of this topic is outside the purview
of this paper, it bears emphasis that the adequacy of pelvic arterial blood flow,
as well as the absence of certain penile cavernosal and venous abnormalities,
are implicit in normal male sexual function.
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The hemodynamics of normal female sexual function are just as likely to be
dependent upon adequate pelvic arterial blood supply. However, this is a
topic that has been less adequately studied, and much remains to be clarified
regarding this topic.

A markedly increased demand in pelvic blood supply is required during
pregnancy. Because females of child-bearing age only rarely suffer the disease
states that result in chronic pelvic arterial insufficiency, aberrant physiological
consequences of inadequate pelvic arterial blood supply have rarely been
observed in this setting. Relative pelvic and placental vascular insufficiency is
felt to explain some of the abnormalities occurring during pregnancy in dia-
betics.5,6

CLINICAL PRESENTATION AND DIAGNOSIS

The most common manifestation of pelvic arterial insufficiency arises in
patients manifesting the Leriche syndrome. In 1923, René Leriche first char-
acterized a constellation of stereotypic clinical findings that includes buttock
muscle claudication, absent or diminished femoral pulses, proximal (thigh and
gluteal) muscle atrophy, and (in males) erectile impotence.7 The Leriche syn-
drome almost always results from high-grade occlusion or atherosclerotic
stenosis of the infrarenal abdominal aorta or of the common iliac arteries.
Because of the adequacy of collateral blood supply sources outlined above and
the successful results of interventions such as surgical bypass or endarterec-
tomy or transcatheter angioplasty, the Leriche syndrome does not commonly
progress to actual tissue loss. However, incapacitation due to buttock claudi-
cation may be severe, sometimes occurring in as little as a few steps.

A forme fruste of the Leriche syndrome resulting from bilateral occlusion
of the hypogastric arteries has been proposed.8 In this clinical scenario axial
arterial circulation may be intact, with good femoral pulses and satisfactory
distal perfusion, but buttock claudication and atrophy as well as erectile dys-
function may be severe. This particular syndrome may arise iatrogenically, for
example following aortofemoral grafting, which functionally bypasses the
pelvic circulation bilaterally (Fig. 2).9

Upon rare occasions (usually resulting from diffuse pelvic arterial throm-
bosis or embolization) acute pelvic arterial insufficiency may result in cuta-
neous, skeletal muscle, pelvic visceral, or genital ischemia. As in similar
circumstances in other vascular beds, little can be offered the patient with
such massive acute arterial occlusion; actual gluteal or perineal infarction may
occur10 and mortality rates are high.

Certain unusual clinical syndromes may arise as a consequence of pelvic
arterial insufficiency. For example, it is relatively underemphasized that blood
supply to the distal spinal cord and the cauda equina may arise in part from
the hypogastric arterial circulation. Interruption of pelvic arterial blood sup-
ply, for example by aortofemoral bypass graft in the setting of an end-to-end
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aorto-graft anastomosis proximally and inadequate retrograde flow up the
external iliac arteries distally, may result in spinal ischemia manifesting itself as
paraparesis or paraplegia.11 A prior left colectomy for cancer or diverticular
disease may also increases the risk of pelvic arterial insufficiency following
aortofemoral bypass graft because such procedures interrupt the inferior
mesenteric arterial contribution to total pelvic blood flow.12 Cases of massive
pelvic hemorrhage treated by the now-obsolete technique of bilateral
hypogastric artery ligation or by extensive pelvic arterial embolization risk the
development of symptomatic pelvic arterial insufficiency.13,14

DIAGNOSIS

Unlike the extremity vasculature, which may be readily evaluated by pulse
palpation and the use of the hand-held Doppler, objective assessment of the
pelvic arterial tree is more difficult and may require the use of specialized
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Fig. 2 Contrast aortogram of a 76-year-old man who survived a ruptured abdom-
inal aortic aneurysm but who had severe symptoms of pelvic arterial insufficiency
postoperatively. The likely cause was that his well-functioning aortofemoral graft had
bypassed his pelvic circulation.
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diagnostic technology. As previously noted, assessment of the quality of the
femoral pulses and auscultation of the lower abdomen for evidence for arte-
rial bruits can provide indirect but accurate information regarding the possi-
bility that pelvic arterial insufficiency is present.

Assessment of the nature of penile arterial blood flow by interrogation
with a hand-held Doppler may be highly useful as a screening technique for
ruling in or out pelvic arterial insufficiency. This technique is obviously not
available for the assessment of pelvic arterial perfusion in women. The mea-
surement of penile blood pressure using strain gauge plethysmography seems
a highly accurate way of assessing pelvic arterial perfusion. The findings of
triphasic Doppler arterial signals plus a penile-to-brachial arterial pressure
index of >0.70 are indicative of the relative normalcy of male pelvic arterial
blood flow.15

Although only a few scattered reports characterize its use in assessing the
pelvic arterial circulation, duplex ultrasonography is likely a highly accurate
means for detecting stenoses of the large-artery pelvic circulation.16 The
duplex scanner has been used frequently for the assessment of penile vascular
flow and is now a mainstay for the workup for erectile impotence.4,17 The
specific capabilities of duplex scanning allow it both to interrogate arterial
wave forms and also to provide a direct ultrasonographic image of the arte-
rial lumen. As elsewhere in the body duplex scanning can both demonstrate
normalcy of the arterial wave form as well as detect stenoses or occlusions,
aneurysms, or other abnormalities of the hypogastric arteries and their pri-
mary branch vessels.

Several minimally invasive diagnostic techniques utilizing oximetric or pH
probes, or laser flowmetry, have been utilized to examine rectal and left
colonic mucosal perfusion in various disease states, for example, following
aortic surgery.18,19 Such techniques, which appear capable of providing semi-
quantitative assessments of the adequacy of hindgut perfusion, could theo-
retically provide an assessment of pelvic visceral flow, for example, by
placement of transvaginal or transurethral probes.

Although different forms of ultrasonographic diagnosis have supplanted
contrast angiography as the vascular diagnostic “gold standard” in many
other vascular beds, limited experience with noninvasive studies in the pelvic
circulation and the remote location of these vessels deep within the pelvis
clearly make arteriography the currently optimal study for assessing the
hypogastric arteries and their branch vessels. Not only can these vessels’ loca-
tion and degree of patency be determined but physiological assessment, such
as pressures measured across stenoses and a determination of the degree of
collateralization within the pelvis, is best assessed by contrast means. As
noted below, the performance of transcatheter arteriography permits consid-
eration of balloon angioplasty or stent placement for treatment of sympto-
matic hypogastric arterial stenoses or occlusions.
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TREATMENT

For reasons noted previously, it would be extremely unusual for chronic
pelvic arterial insufficiency to present with symptoms or signs of impending
tissue loss. Instead, symptomatic patients will have severe lifestyle-limiting
buttock claudication or (in males) erectile impotence. Upon rare occasions
unusual manifestations of chronic arterial insufficiency, such as claudication
of the back muscles or micturition dysfunction, have been reported. Inter-
vention is commonly warranted because no good “medical” therapy has been
demonstrated to improve the symptoms of pelvic arterial insufficiency and
because management of stenoses or occlusions in large vessels such as the
hypogastric arteries should be feasible, successful, and durable.

Symptoms of pelvic arterial insufficiency are not commonly seen unless a
combination of aortoiliac stenoses and occlusions has interrupted access of
pulsatile arterial flow to both hypogastric arteries. Cross-pelvic collateraliza-
tion is generally so profuse that a single patent hypogastric artery will suffice
to perfuse the entire pelvis bilaterally.

Because most patients with symptoms of pelvic arterial insufficiency have
their problem on the basis of aortoiliac occlusive disease, primary treatment
of the latter will almost always relieve the former—as long as pulsatile perfu-
sion is restored to at least one hypogastric artery. A crucial part of
aortofemoral bypass grafting is to assure that the pelvis is reperfused on at
least one side. For example, a patient with a distal aortic occlusion and bilat-
eral external iliac artery stenoses will not necessarily have his buttock claudi-
cation and erectile impotence relieved by an aortofemoral bypass graft.
Reperfusion of the pelvis by implanting one of the hypogastric arteries, either
directly or by a “jump” graft to the nearby aortofemoral bypass graft limb, is
obligatory if adequate pelvic perfusion is to be achieved.20

Recently noted has been a rare variant of the Leriche syndrome character-
ized by patent common and external iliac arteries (and thus good femoral
pulses and lower extremity perfusion) but bilaterally stenotic or occluded
hypogastric arteries (resulting in isolated gluteal claudication and, in males,
erectile dysfunction).8 Upon occasion this condition may be iatrogenic (Fig.
2). If these patients’ hypogastric arterial occlusions are proximal and there is
patency of at least one hypogastric artery distal to an ostial occlusion, recon-
struction of this hypogastric artery by endarterectomy, reimplantation, or
bypass grafting can result in a highly satisfactory relief of pelvic arterial insuf-
ficiency.8

Transcatheter interventions such as balloon angioplasty or stenting have
been reported upon occasion for hypogastric arterial lesions21,22; because ath-
erosclerotic disease of the hypogastric arteries is generally, as elsewhere, focal
and ostial, a reasonable expectation of technical success should be antici-
pated. This stated, angioplasty of a lesion in one of two branch vessels, such
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as at the common iliac artery bifurcation, threatens the occlusion of one
while reopening the other; angioplasty of a hypogastric artery lesion by the
“kissing balloon” technique would seem a reasonable means to avoid this
complication.23

Acute pelvic arterial occlusion, either because of embolization (e.g., from
an aortic aneurysm) or occasionally because of small artery vasoconstriction
(e.g., due to systemic administration of vasopressors), can result in acutely
ischemia of the skin of the genitalia, perineum, or buttock and even infarction
of the bladder, distal rectum, or gluteal musculature9,10; death is a common
consequence. As for acute thrombotic or embolic episodes elsewhere, antico-
agulation and supportive local care probably have the highest likelihood of
stabilizing or reversing this catastrophic turn of events.

CONCLUSION

Pelvic arterial insufficiency is underemphasized in the vascular surgical liter-
ature. This is likely because of its relative infrequency—due to multiple
excellent sources of collateral blood supply into the pelvis—and because the
vast majority of individuals with symptoms of pelvic arterial insufficiency
either tolerate them or have them relieved en passant with successful treat-
ment of concurrent aortoiliac occlusive disease. The occasional patient may
have symptoms of pelvic arterial insufficiency as a consequence of isolated
bilateral hypogastric artery stenosis or occlusion. In all circumstances, resto-
ration of systemic arterial pressures into one hypogastric artery bed should
suffice to relieve symptoms. The occasional circumstance of diffuse
embolization into, or acute thrombosis of, the pelvic arterial bed is often
catastrophic.
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