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Internal Mammary to Pulmonary Artery Fistula Presenting
as Early Recurrent Angina after Coronary Bypass

Case Report

A 50-year-old man developed recurrent angina 1 year
after coronary artery bypass surgery. The patient was
found to have a large fistula involving branches of the in-
ternal mammary artery graft and the left pulmonary artery.
In the absence of another clear cause for the patient’s symp-
toms, we speculated that our patient’s angina and abnor-
mal stress nuclear study were due to coronary steal. In pa-
tients with a history of coronary bypass grafting, fistula
formation between graft and native vessels should be con-
sidered as a possible cause of early recurrent angina.

Fistulas involving the internal mammary artery graft
are rare but well-known complications of coronary artery
bypass surgery. Patients with recurrent angina after surgery
are usually investigated for progressive disease of the
native coronary artery or the bypass graft. Fistulas invol-
ving the internal mammary artery and the pulmonary artery
can be demonstrated by angiography and are rare causes of
recurrent angina after coronary bypass surgery.

Case report

A 50-year-old man was admitted for evaluation of
recurrent angina, occurring  on exertion and at rest. Approxi-
mately 1 year earlier, he underwent coronary artery bypass
grafting that included a left internal mammary artery graft to
the left anterior descending artery and saphenous vein
graft to the diagonal and obtuse marginal branches, and
posterior descending artery. The surgery had significant
postoperative complications attributed to coagulopathy.

On the physical examination, his blood pressure was
129/94. No jugular venous distention was present. The
lungs were clear. No thrills were palpated over the precor-

dium, and no murmurs or gallops were heard upon auscul-
tation of the chest. A thallium stress test demonstrated an-
terior wall ischemia. Cardiac catheterization was performed
and revealed native three-vessel coronary artery disease.
The saphenous vein grafts to the diagonal and obtuse mar-
ginal branches and posterior descending artery were pa-
tent. The left internal mammary artery graft to the left anteri-
or descending artery was patent. A fistulous connection
emanating from the left internal mammary artery to the left
pulmonary artery was visualized (fig. 1,2). A long first inter-
costal branch was seen proximal to the left internal mamma-
ry artery and 2 other branches that supplied flow to a vascu-
lar plexus with a fistulous connection into the pulmonary ar-
tery. The distal left anterior descending artery was only par-
tially filled secondary to significant competitive flow to the
fistula. Ventriculography revealed anterior and apical wall
motion abnormalities. Blood sampling distal and proximal
to the fistula showed a left-to-right shunt with a step up in
oxygen saturation from the main pulmonary artery (77%) to
the distal left pulmonary artery (81.7%). Left ventricular end
diastolic pressure was elevated (22mmHg), and the right-si-
ded pressure and resistance measurements were normal.
Surgical correction by occlusion of the left internal mamma-
ry artery side branches supplying the fistulous connection
was the initial recommendation. However, the patient prefer-
red to try medical therapy, which to date has provided relief
of symptoms.

Discussion

Several etiologies have been proposed for the forma-
tion of left internal mammary artery-to-pulmonary artery fis-
tula. Fistulas have occurred more often in patients in whom
the left internal mammary artery side branches were electro-
coagulated instead of ligated 1. In 1 previous case report, a
large fistulous tract occurred between an unligated branch
of the left internal mammary artery and the pulmonary circu-
lation 2. Disruption of the visceral pleura, along with paren-
chyma damage, preexisting pulmonary abnormalities, or ac-
tual pulmonary infection, have been thought to cause a
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predisposition to the development of fistulas 3. In our pa-
tient, we believe that an incompletely ligated left internal
mammary artery side branch was the culprit vessel in esta-
blishing the fistulous connection. Furthermore, the severe
postoperative bleed that was attributed to postoperative
coagulopathy could have resulted from lung or pleural trau-
ma that lead to neovascularization and fistula formation.

The diagnosis of left internal mammary artery to pul-
monary artery fistula requires cardiac catheterization. Failu-
re to perform selective left internal mammary artery injection
has resulted in failure to diagnose this complication 4. The
hemodynamic significance of the fistula has been assessed
using Doppler-tipped guide wire and quantitative angio-
graphy 5. In 1 report, left-to-right shunt was demonstrated
using a first-pass radionuclide technetium-99m study 6. We
were able to demonstrate a significant step up in oxygen sa-
turation at different levels of the pulmonary artery. This me-
thod appears to be mostly effective in patients with large
and more proximal fistulas.

Surgical treatment is usually recommended to prevent
complications of a fistula, such as heart failure, infective en-
docarditis, aneurysmal expansion, and rupture and distal is-
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Fig. 1 - Right-oblique-cranial projection after left internal mammary injection demons-
trating the native left anterior descending (single arrow), the mammary graft (double
arrows), and the large fistula connection to the pulmonary artery (triple arrows).

Fig. 2 - Anterior-posterior projection after left internal mammary injection demons-
trating the internal mammary (single arrow), the unligated first intercostal branch
(double arrows), the fistula connection to the pulmonary artery (triple arrows), and
the pulmonary artery (wide single arrow).

chemia 7. Surgical management includes division of the fis-
tula through thoracotomy. Medical therapy has been pro-
ved effective in patients who were not candidates for surgi-
cal correction 8. Our patient was reluctant to have surgical
correction or selective embolization. He has been success-
fully treated with antianginal medication and has remained
asymptomatic for 16 months.

Preventing this potentially lethal condition seems to be
the most advisable approach. We recommend meticulous li-
gation of all side branches of the left internal mammary arte-
ry pedicle before grafting. Another option is covering the
left internal mammary artery graft with a pericardial flap to
prevent fistula formation. However, the efficacy of this te-
chnique remains to be proven 9. A fistula arising from a high
branch of the left internal mammary artery such as in our pa-
tient will be less likely to be prevented by this approach.

Internal mammary artery fistulas should be conside-
red as a possible cause of recurrent angina after bypass
surgery. Coronary angiography with selective injection of
the left internal mammary artery should be performed to
diagnose this condition.


