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Congenital: Vascular Ring

This study is the largest review of aortic uncrossing in the
literature and highlights the use of regional perfusion to avoid
circulatory arrest and includes tracheobronchopexy and
airway reconstruction procedures as needed to optimize
airway outcomes. Given the complexity of this patient popu-
lation, treatment and long-term follow-up is best done in
multidisciplinary specialized centers for individualized pa-
tient care. This study is limited by the single-center, retro-
spective nature of the work and the relatively short-term
and variable follow-up intervals. Further studies to follow
long-term outcomes are certainly warranted and are ongoing.

CONCLUSIONS

Aortic uncrossing is indicated for patients with a circum-
flex aortic arch who require the aorta reposition to relieve
symptomatic airway compression. The aortic uncrossing
procedure can be performed safely in patients of all ages
without circulatory arrest. Concomitant procedures
addressing the residual TBM and/or tracheal cartilage defor-
mation may also be required to optimally open the airways.

Webcast @

You can watch a Webcast of this AATS meeting presenta-
tion by going to: https://aats.blob.core.windows.net/
media/19%20AM/Saturday_May4/202BD/202BD/S35%
20-%20Airway %20Surgery %20in%20Children/S35_6_
webcast_024452252.mp4.
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Discussion

Presenter: Dr Ali Kamran
Carl L. Backer (Chicago, Ill). Very
nice presentation; thank you. Among
the take-away messages here is that
preoperative imaging is so very
important. A circumflex aorta is a
much more complicated vascular ring
than a so-called simple right aortic
arch. Dividing the ligamentum in a pa-
tient with a circumflex aorta will not necessarily resolve the
patient’s symptoms. When the aorta crosses posteriorly
above the carina, you need to consider the aortic uncrossing
operation.

Our results are similar to yours, but our operative strategy
was different. All of our aortic uncrossings have been done
under deep hypothermic circulatory arrest, which I think

The Journal of Thoracic and Cardiovascular Surgery * Volume 160, Number 3 803



https://aats.blob.core.windows.net/media/19%20AM/Saturday_May4/202BD/202BD/S35%20-%20Airway%20Surgery%20in%20Children/S35_6_webcast_024452252.mp4
https://aats.blob.core.windows.net/media/19%20AM/Saturday_May4/202BD/202BD/S35%20-%20Airway%20Surgery%20in%20Children/S35_6_webcast_024452252.mp4
https://aats.blob.core.windows.net/media/19%20AM/Saturday_May4/202BD/202BD/S35%20-%20Airway%20Surgery%20in%20Children/S35_6_webcast_024452252.mp4
https://aats.blob.core.windows.net/media/19%20AM/Saturday_May4/202BD/202BD/S35%20-%20Airway%20Surgery%20in%20Children/S35_6_webcast_024452252.mp4
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref1
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref1
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref2
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref2
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref3
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref3
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref3
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref3
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref4
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref4
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref4
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref5
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref5
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref5
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref5
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref6
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref6
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref6
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref7
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref7
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref7
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref7
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref8
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref8
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref8
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref9
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref9
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref10
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref10
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref10
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref11
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref11
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref11
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref12
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref12
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref13
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref13
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref13
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref14
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref14
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref14
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref14
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref15
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref15
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref15
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref15
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref16
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref16
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref17
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref17
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref17
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref18
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref18
http://refhub.elsevier.com/S0022-5223(20)31060-6/YMTC16148_sref18

Congenital: Vascular Ring

Kamran et al

facilitates the operation. How do you do regional cerebral
perfusion when you have 4 separate arch vessels; in other
words, you don’t have an innominate artery. Do you just
cannulate a carotid artery?

Dr Ali Kamran (Boston, Mass). The
cannulation was on the ascending aorta
at the take-off of the innominate or the
right subclavian artery.

Dr Backer. So you cannulate both the right subclavian
artery and the right carotid artery separately?

Dr Kamran. No.
Dr Christopher W. Baird (Boston,
Mass). So for all of these patients, we
cannulated the aorta at the base or the
take-off of the innominate artery.

Dr Backer. Some of these patients don’t have an innom-
inate artery because they’ve got 4 separate vessels coming
out of the arch.

Dr Baird. Yes, but usually, at least in our experience, if
you cannulate the distal ascending aorta, we can divide
just below the take-off of the right subclavian. So in our
experience, it really hasn’t mattered; you just cannulate as
distal in the ascending aorta as you can and you’re going
to perfuse all of the head vessels. The caveat to that is
that if you have an aberrant right subclavian artery.

Dr Backer. Correct, most of my patients have had an
aberrant.

Dr Baird. Then your right subclavian is going to come off
more distal. And then in that case, we had I think 1 in this se-
ries, we divided the subclavian artery and reimplanted it in
the innominate artery. So for the most part, we didn’t have
a problem with perfusion. Another option is to just divide
the aorta a little farther distal beyond the subclavian.

Dr Backer. The other issue is whether you really need to
do the tracheopexy. In our 8 patients, there was only 1 pa-
tient who may have benefited from this. He came to me
with a tracheostomy after 2 previous operations and stayed
in the hospital for 30 days before we finally sent him home.
All of our other patients have been extubated and gone
home within about 6 to 8 days, and we haven’t had a prob-
lem with tracheomalacia. We also do a preoperative bron-
choscopy on all our patients. With many of them, we’ve
done postoperative imaging and postoperative bronchos-
copies and the area of compression definitely improves.
They get discharged without symptoms. So I don’t know
if we have 2 different populations, or how to explain that.

Dr Baird. Yes. I suspect that is it. We don’t advocate do-
ing the uncrossing operation if there are no tracheal symp-
toms preoperatively—so I think that’s first and foremost.
We do intraoperative bronchoscopy. We also do a study in
which you put negative pressure on the airway to see how
much collapse there is. But I think the most important thing
is, we try to evaluate the symptoms preoperatively. If the
airway is not involved, it may not require tracheal interven-
tion. So we’re not advocating for a tracheopexy in every pa-
tient who gets an uncrossing operation. However, if the
trachea is involved, at least in our experience, it has been.

Dr Backer. I think in our series, there was probably just 1
patient who would have benefited from that. Final question:
You have 2 patients with bilateral recurrent laryngeal nerve
injuries. We had 1 in our series who had temporary bilateral
recurrent laryngeal nerve palsy. Have you done anything
differently since these 2 patients?

Dr Baird. Yes. That was probably related to being too
aggressive with electrocautery. The left recurrent nerve is
quite easy and obvious to see—whereas the right is some-
times a little bit higher and more difficult to see. There
has been some suggestion about using a different type of
cautery such as bipolar; however, I'm not sure if that’s
necessary. But clearly, we were very aggressive on the
mobilization before. Now we have toned down the aggres-
siveness with electrocautery. We have also recently em-
ployed the use of a nerve stimulator/monitor.

Dr Backer. I think this is something you really have to
pay attention to, and even though we probably both pay
attention to it, you have to be really careful. Thanks for a
nice presentation.

Dr Petros V. Anagnostopoulos (Madison, Wis). Chris,
do you guys do the tracheopexy through the sternotomy
and the esophageal? Dissection through the sternotomy?

Dr Baird. Yes, actually most of that part is pretty
straightforward through the sternotomy. Once you divide
the aorta and pull it under the trachea—and again, I
can’t emphasize enough the benefit of Dr Jennings’ expe-
rience with the esophagus; I don’t have to worry about
how aggressive I can be; he can manhandle the esoph-
agus, for lack of a better way to put it, and it does
okay. So once we get the esophagus out of the way, it
gives us complete access to the spine and the posterior
trachea. It is a little tricky, because you’re trying to
look down and around, under and up on the airway. That’s
where the intraoperative bronchoscopy helps. So actually,
you’re putting the stitches in, but looking at the bronchos-
copy images on the screen to determine exactly where
they go.

Dr Anagnostopoulos. I would imagine the double row of
stitches, the left side of sutures, are difficult to see, right?

Dr Baird. Yes, it’s often very hard to gauge how far left
or right you are.
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