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Aneurysmal Degeneration of Blalock-Taussig Shunts: Identification

and Surgical Treatment Options
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Many Blalock-Taussig shunts (subclavian to pulmonary
artery anastomoses) have been created and a significant
number are still being done. Two cases of aneurysmal
degeneration of a Blalock-Taussig shunt and their man-
agement are described. Development of this rare com-
plication may be related to large shunt flow and long
duration. Large, sympt(imatic or enlarging aneurysms

should be repaired and smaller ones studied by serial
computed axial tomography. A simple and safe approach
to correct this lesion is division and oversewing of the
proximal subclavian artery through an anterior ap-
proach, assuming adequate pulmonary blood flow is al-
ready present or can be established concomitantly.

The subclavian to pulmonary artery anastomosis, or Bla-
lock-Taussig shunt, has been utilized as a palliative pro-
cedure in children with cyanotic congenital heart disease
since 1945 (1). Many shunts were created before the advent
of complete surgical correction (2-4) and some patients arc
still living with their shunt (3). Despite advances in surgical
techniques allowing for total correction of tetralogy of Fallot
and other forms of cyanotic congenital heart disease in in-
fancy (5-8), there are still significant numbers of patients
receiving a Blalock-Taussig shunt (8—14).

Several early and late complications have been reported
in association with the subclavian artery to pulmonary artery
anastomosis (2-4.15-21). The formation of a subclavian
artery ancurysm after a Blalock-Taussig shunt has only been
reported once, and surgical correction was not recom-
mended in that case (17). We subsequently operated on that
patient and one other symptomatic patient with a Blalock-
Taussig shunt aneurysm.

Case Reports

Case 1. A 37 year old woman with tetralogy of Fallot
underwent creation of a right Blalock-Taussig shunt during
1947 when she was 52 years old. Four years before ad-
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mission, she had only mild exercise limitation and was found
to have aneurysmal dilation of the subclavian portion of the
shunt, discovered on a preemployment chest X-ray film
(Fig. 1A). She was followed up with serial chest roentgen-
ograms without appreciable increase in the mediastinal sil-
houette. Physical cxamination revealed an asymptomatic
pulsatile mass at the base of the right side of the neck. There
was no evidence of superior vena cava obstruction.

Cardiac catheterization revealed the classic findings of
tetralogy of Fallot. A large aneurysm of the right subclavian
artery was found just before its anastomosis with the right
pulmonary artery. The proximal subclavian artery was large
but not aneurysmal. and the anastomotic site itself was of
normal caliber. The shunt flow was large, producing almost
normal peripheral oxygen saturation (93%) and moderate
pulmonary artery hypertension (pulmonary artery pressure
50730 torr).

At operation on October 13, 1980, a 5 to 6 cm aneurysm
of the distal subclavian artery was found. After the insti-
tution of cardiopulmonary bypass, the aneurysm was dis-
sected free and opened. The subclavian artery proximally
and the pulmonary artery distally were over-sewn and the
aneurysmal sac was excised. Correction of the intracardiac
defects was then performed. The postoperative recovery was
uneventful with the exception of right vocal cord paralysis
which has persisted. A | year postoperative chest X-ray film
revealed the resolution of the mediastinal mass, and the
patient remains asymptomatic almost 3 years after repair
(Fig. 1B).

Case 2. A 48 year old woman with a diagnosis of te-
tralogy of Fallot had a right Blalock-Taussig shunt placed
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Figure 1. Case !. Chest roentgenograms before (A) and 3 years
after (B) repair of the aneurysm. Note decrease in width of superior
mediastinum.

for cyanosis during 1950 when she was 14 years old. She
subsequently did well until the age of 47 years, when she
developed progressive symptoms of congestive heart failure.
Cardiac catheterization revealed very mild peripheral artery
desaturation (86%), moderately severe pulmonary artery hy-
pertension (pulmonary artery pressure 70/40 torr) and the

classic findings of tetralogy of Fallot (Fig. 2A). Arteriog-
raphy demonstrated an aneurysmal Blalock-Taussig shunt.
She underwent complete correction of her cyanotic con-
genital heart disease and an unsuccessful attempt at ligation
of the shunt. Reconstruction of the right ventricular outflow
tract required a valved conduit (Hancock Laboratories), be-
cause of the relation of the large ventricular septal defect
to the aorta and pulmonary artery. Her postoperative re-
covery was slow, complicated by congestive heart failure
and arrhythmias. ‘

Figure 2. Case 2. Chest roentgeno-
grams before (A) and after (B) cor-
rection of tetralogy of Fallot, but be-
fore repair of aneurysm. C, 5 months
after repair of aneurysm. Note the par-
tial resolution of superior mediastinal
widening.
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Nine months after total operative correction, the patient
returned with a 2 month history of intermittent throbbing
pain at the base of the right side of the neck associated with
the development of edema of both eyelids and mild hoarse-
ness. No neurologic symptoms were noted, nor did she
complain of congestive symptoms, headache, dysphagia or
dyspnea.

On physical examination, a 3 to 4 cm pulsatile mass
extending from the thorax was palpated at the base of the
right side of the neck under the medial head of the ster-
nocleidomastoid muscle, deviating the trachea to the left
and extending under the manubrium and clavicle. There was
mild edema of both upper eyelids, and right vocal cord
paralysis was confirmed by indirect laryngoscopy. A chest
X-ray film revealed a widened superior mediastinum without
much definable change (Fig. 2B). Aortography revealed a
patent Blalock-Taussig shunt with aneurysmal dilation, but
the subclavian artery was not well defined without selective
injections.

The patient had a progression of symptoms and an in-
crease in size of the aneurysm by computed tomography
over a 2 month period. Selective angiography (Fig. 3A)
confirmed the increase in size of the aneurysm, measuring
5 X 12 c¢m, with calcification of the wall. The entire shunt
was aneurysmal, with the exception of a | to 2 cm length
of subclavian artery at the origin from the innominate artery
and the pulmonary artery anastomosis.

Figure 3. Case 2. A, Selective arteriogram of innominate artery
before repair of the Blalock-Taussig shunt aneurysm. Note the
large aneurysm and uninvolved proximal segment of subclavian
artery. B, Digital subtraction angiogram 5 months after repair of
the aneurysm with division of the proximal subclavian artery. Note
normal pulmonary artery anatomy.

SCOTT ET AL. 1279
BLALOCK-TAUSSIG SHUNT ANEURYSM

The patient was explored through the previous median
sternotomy incision, which was extended up into the right
side of the neck. The innominate vein was divided, and the
innominate artery identified and traced to the bifurcation.
Just beyond the origin of the right subclavian artery, a large
aneurysm was palpated, extending medially toward the aor-
tic arch and almost occluding the superior vena cava. The
full extent of the aneurysm could not be assessed as it
extended behind the arch and down into the mediastinum.
The subclavian artery, between its origin and the aneurysm,
was divided between vascular clamps and oversewn. Her
recovery was uneventful.

Five months postoperatively the patient was asympto-
matic. There was no pulsatile mass in the right neck, no
facial edema and the right vocal cord moved normally. Chest
X-ray film revealed a decrease in superior mediastinal width
(Fig. 2C). Digital subtraction angiography revealed a nor-
mal right pulmonary artery and no opacification of the aneu-
rysm (Fig. 3B).

Discussion

Since 1945 when this shunt was initially described (11),
many subclavian to pulmonary artery shunts have been cre-
ated. Although substantial progress has been made in the
operative correction of cyanotic congenital heart disease
since that time, a number of these patients are still living
with a patent Blalock-Taussig shunt (4,19); in addition,
there are still substantial numbers of patients undergoing
creation of such a shunt for a variety of reasons (2—4,15-21).
Some of these patients have complex lesions that are not
easily corrected and will live with their shunt for a long
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period of time. There have been a number of early and
late complications of Blalock-Taussig shunts reported
(2-4,18-21).

Cause of aneurysm. Subclavian artery aneurysms are
rare in situ (22,23). There has only been one previously
reported case (17) of a subclavian artery aneurysm associ-
ated with a subclavian to pulmonary artery anastomosis,
although there have been reports (2,24,25) of aneurysmal
dilation of the pulmonary artery after creation of a Blalock-
Taussig shunt. Our report details the operative correction
of that first case and the recent addition of a second case.
Several historical points are common to both patients. Both
presented more than 30 years after creation of their shunt
and both had moderate pulmonary artery hypertension with
high peripheral artery oxygen saturation suggestive of a
large shunt flow. This indicates that duration of the shunt
and magnitude of shunt flow may play a role in the devel-
opment of this rare late complication. This relation has been
suggested to explain the late development of pulmonary
artery hypertension after the creation of a Blalock-Taussig
shunt as well (2,20). Operative trauma to the subclavian
artery has been suggested as the cause of the subclavian
artery aneurysm (17), but although possible, this seems less
likely because of the rarity of this lesion and the extremely
late appearance of the aneurysm (more than 30 years).

Management of aneurysm. As with peripheral artery
aneurysms in other sites, a subclavian artery aneurysm may
occlude, embolize or rupture (26). Rupture is rare but does
occur (26). Elective surgical repair is currently believed to
be the most prudent treatment (23). In our second patient,
the large, symptomatic and expanding aneurysm was clearly
documented, and there is little controversy concerning op-
erative intervention. In Case 1, the asymptomatic aneurysm
was followed up with serial chest X-ray films for 4 years
without an appreciable increase in size before elective repair
was carried out. These aneurysms, however, may enlarge
appreciably without increasing the mediastinal silhouette;
therefore, it may not be clear whether there is any pro-
gression in size in the aneurysm over time. Computed to-
mography should be superior for assessing change in aneu-
rysm size.

If symptoms are present or if the aneurysm is large or
expanding, the decision to intervene is straightforward, either
combined with total correction of the intracardiac defects
or with creation of another shunt. In the patient with a small
to moderate-sized aneurysm, the decision to operate is more
difficult. If total operative correction of the intracardiac
defects can be accomplished, then the presence of the aneu-
rysm would prompt early total correction and aneurysmec-
tomy. If, however, total correction is not feasible, the patient
should be followed up with serial computed tomographic
scans; the development of symptoms related to the Blalock-
Taussig shunt aneurysm or enlargement of the aneurysm
could then be used as a criterion for operative intervention.
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Surgical approach. If adequate pulmonary flow is es-
tablished, either by intracardiac correction or another shunt,
the simplest operative approach is division and oversewing
of the proximal subclavian artery through a median ster-
notomy. This approach reduces the likelihood of recurrent
laryngeal nerve injury and might also be advantageous at
the time of concomitant intracardiac repair if difficulties
should develop in proximal or distal control of the aneurysm.
This was the technique of repair in Case 2, the rationale
being that subsequent thrombosis of the aneurysm will result
in fibrous obliteration and contraction of the space-occu-
pying mass. Such was the case in our patient, and this
corresponded with complete resolution of all symptoms and
return of recurrent laryngeal nerve function. Pulmonary ar-
tery flow was not compromised, and no evidence of pul-
monary emboli was noted (Fig. 3C).

Implications. The possibility of a Blalock-Taussig shunt
aneurysm should be considered when a patient who has had
a shunt for a long period of time presents with signs or
symptoms of compression of mediastinal structures or an
enlarging superior mediastinal mass. Confirmation of the
diagnosis can be made by computed tomography or angi-
ography, and a decision can then be made with respect to
when to proceed with surgical intervention. A simple and
safe approach to correct this lesion is division and oversew-
ing of the proximal subclavian artery through an anterior
approach, assuming adequate pulmonary blood flow is al-
ready present or can be established concomitantly.

References

1. Blalock A, Taussig HB. The surgical treatment of malformations of
the heart in which there is pulmonary stenosis or pulmonary atresia.
JAMA 1945;128:189-98.

2. Taussig HB, Crocetti A, Eshaghpour E, et al. Long-time observations
on the Blalock-Taussig operation. III. Common complications. Hop-
kins Med J 1971;129:274-89.

3. Taussig HB, Crocetti A, Eshaghpour E, et al. Long-time observations
on the Blalock-Taussig operation. 1. Results of first operation. Hopkins
Med J 1971;129:243-57.

4. Taussig HB, Crocetti A, Eshaghpour E, et al. Long-time observations

on the Blalock-Taussig operation. II. Second operations, frequency
and results. Hopkins Med J 1971;129:258-73.

5. Starr AS, Bonchek LI, Sunderland CO. Total correction of tetralogy
of Fallot in infancy. J Thorac Cardiovasc Surg 1973;65:45-57.

6. Tucker WY, Turley K, Ullyot DJ, Ebert PA. Management of symp-
tomatic tetralogy of Fallot in the first year of life. J Thorac Cardiovasc
Surg 1979;78:494-501.

7. Castaneda AR, Freed MD, Williams RG, Norwood WI. Repair of
tetralogy of Fallot in infancy. J Thorac Cardiovasc Surg 1977;74:372-81.

8. Pacifico AD, Bargeron LM, Kirklin JW. Primary total correction of

tetralogy of Fallot in children less than four years of age. Circulation
1973;48:1085-91.

9. Daily PO, Stinson EB, Griepp RB, Shumway NE. Tetralogy of Fallot:
choice of surgical procedure. J Thorac Cardiovasc Surg 1978;75:338-45.

10. Stanley PH, Chartrand C, Davignon A, et al. Palliative surgery in
tetralogy of Fallot. Can J Surg 1981;24:475-9.



JACC Vol. 3, No. §
May 1984:1277-81

11.

12.

13.

Tyson KR, Larrieu AJ, Kirchmer JT. The Blalock-Taussig shunt in

the first two years of life: a safe and effective procedure. Ann Thorac
Surg 1978;26:38-41.

Chopra PS, Levy JM, Dacumas GC, Berkoff HA, Loring LL, Kahn
DR. The Blalock-Taussig operation: the procedure of choice in the
hypoxic infant with tetralogy of Fallot. Ann Thorac Surg 1976;22:235-8.

Laks H, Fagan L, Barner H, Willman VL. The Blalock-Taussig shunt
in the neonate. Ann Thorac Surg 1978;25:220-4.

. Wood WC, McCue CM, Lower RR. Blalock-Taussig shunts in the

infant. Ann Thorac Surg 1973;16:454-7.

. Gale AW, Arciniegas E, Green EW, Blackstone EH, Kirklin JW.

Growth of the pulmonary anulus and pulmonary arteries after the
Blalock-Taussig shunt. J Thorac Cardiovasc Surg 1979;77:459-65.

. Kirklin JW, Bargeron LM, Pacifico AD. The enlargement of small

pulmonary arteries by preliminary palliative operations. Circulation
1977;56:612-7.

. McGahan JP, Bogren HG, Foerster JM, Mason DT. Subclavian artery

aneurysm: unique late complication of Blalock-Taussig anastomosis.
Am J Roentgenol 1978;130:1181-3.

. Von Bernuth G, Ritter DG, Schattenberg TT, DuShane JW. Severe

pulmonary hypertension after Blalock-Taussig anastomosis ir a patient
with tetralogy of Fallot. Chest 1970;58:380-3.

20.

21.

22.

23.

24.

25.

26.

SCOTT ET AL.
BLALOCK-TAUSSIG SHUNT ANEURYSM

1281

. Taussig HB, Crawford H, Pelargonio S, Zacharioudakis S. Ten to

thirteen year follow-up on patients after a Blalock-Taussig operation.
Circulation 1962;25:630-4.

Hofschire PJ, Rosenquist GC, Ruckerman RN, Moller JH, Edwards
JE. Pulmonary vascular disease complicating the Blalock-Taussig an-
astomosis. Circulation 1977;56:124-6.

Roberts WC, Friesinger GC, Cohen LS, Mason DT, Ross RS. Ac-
quired pulmonic atresia. Am J Cardiol 1969;24:335-45.

Crawford ES, DeBakey ME, Cooley DA. Surgical considerations of

peripheral arterial aneurysms: analysis of 107 cases. Arch Surg
1959;78:226-38.

Thomas TV. Intrathoracic aneurysms of the innominate and subclavian
arteries. J Thorac Cardiovasc Surg 1972,63:461-71.

Ross RS, Taussig HB, Evans MH. Late hemodynamic complications
of anastomotic surgery for treatment of the tetralogy of Fallot. Cir-
culation 1958;18:553~61.

McGaff CJ, Ross RS, Braunwald E. The development of elevated
pulmonary vascular resistance in man following increased pulmonary

blood flow from systemic~pulmonary anastomoses. Am J Med
1962;33:201-12.

Fairbaim JF, Juergens JL, Spittell JA (eds.). Peripheral Vascular Dis-
cases. Philadelphia: WB Saunders, 1972:295-6, 470.





