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 The raison d’etre for a new atlas of congenital heart surgery is based on the reality that our 
specialty has undergone numerous changes in the past few years, resulting in improved tech-
niques and new operations. The sheer number of new procedures and the required attendant 
technical skills to successfully complete an operation have become a challenge to master, 
especially for residents who are pursuing a career in congenital heart surgery. 

 After three editions of our textbook,  Pediatric Cardiac Surgery , and after numerous years 
of following and contributing to the literature, we concluded that there have been enough 
changes and enough advances to support an updated atlas of pediatric congenital heart surgery. 
The techniques espoused are mostly our own, but there is a great deal of similarity amongst 
international centers, owing to the infl uence of video presentations, manuscript publications, 
and chapter reviews. We therefore believe that the techniques illustrated in this atlas are likely 
to be similar to the techniques that are taught to residents and fellows throughout the world. 

 The atlas is organized generally by diseases and the procedures pertaining thereto. Many of 
the illustrations are from our textbook,  Pediatric Cardiac Surgery , 4th Edition. Others are from 
our previous manuscripts, and still others have never been published before. Two general sec-
tions involve cannulation techniques and palliative procedures. A special section depicts dif-
fi cult problems in the form of clinical vignettes that may arise during cardiopulmonary bypass, 
such as decreased venous return, undiagnosed patent ductus arteriosus, and technical errors 
leading to hemodynamic complications. This section will help the reader to become cognizant 
of the reparative measures needed to resolve these problems. 

 We have chosen procedures that cover the breadth of congenital heart surgery. This text 
perhaps is not totally inclusive, but we believe that the reader will fi nd the greater majority of 
congenital heart procedures illustrated and explained. 

 An atlas of surgery is only as good as the medical illustrator. We are indeed privileged to be 
working with Rachid Idriss, MFA, who has immeasurable talents both in the execution of the 
detail and in the more diffi cult task of visualizing the anatomy in his own mind’s eye. The 
details of depth, texture, and light are brilliantly shown to the observer. Except to explain the 
anatomy and different procedures from time to time, we have had little to offer him regarding 
how to organize the drawing or create his art. His ability to determine and emphasize the impor-
tant steps of the operation seemed to be innate, a talent that Plato would fi nd consistent with his 
theory of anamnesis, the idea that humans possess knowledge in the psyche that is rediscovered. 
The result is this very fi ne and well-illustrated atlas of pediatric congenital heart surgery.  

   Orlando ,  FL ,  USA      Constantine     Mavroudis  ,   MD    
  Chicago ,  IL ,  USA      Carl     Lewis     Backer  ,   MD    
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      Cannulation Techniques       

     Constantine     Mavroudis     

1.1             Aortic Cannulation 

 Aortic cannulation requires special care, especially in a neo-
nate. In general, we use only one purse-string suture, employ-
ing a one-needle technique (Fig.  1.1 ) or a two-needle 
technique (Fig.  1.2 ). The site is just below the takeoff of the 
common brachiocephalic artery. The sutures are placed 
through the adventitia and into—but not through—the media. 
Transaortic sutures are avoided to prevent bleeding. If 
unwanted transaortic suture placement results in bleeding, 
the surgeon must assess its extent and magnitude. A transaor-
tic suture often (but not always) must be removed and 
replaced to prevent ongoing bleeding during the procedure. 

 Once the suture is placed, a snugger tourniquet is applied 
(Fig.  1.3 ). The adventitia is dissected to the media within the 
confi nes of the purse-string suture line (Figs.  1.4  and  1.5 ) in 
preparation for aortic cannulation. With the left hand, vascu-
lar forceps fi rmly grip the aortic wall above (upstream to) the 

aortic purse-string. The surgeon retracts the forceps superi-
orly to expose the dissected cannulation site. A #11 blade is 
used to perform a small horizontal aortotomy within the con-
fi nes of the dissected aorta inside the suture line (Fig.  1.6 ). 
As the blade is removed, downward traction is placed with 
the forceps to control the bleeding. In a coordinated move-
ment, the forceps loosen the downward traction and expose 
the aortotomy (Fig.  1.7 ). Sometimes the aortotomy is too 
small, and the catheter may need to be manipulated. At other 
times, a small, curved mosquito clamp can be inserted to 
dilate the opening with or without opening the clamp. Once 
the cannula is placed (Fig.  1.8 ), the snugger is engaged and 
the cannula is secured with two ties, as shown in Figure  1.9 . 
If bleeding persists from the purse-string suture line, a free 
silk tie can be placed around the base of the cannula while 
 dragging the adventitia to the base (Fig.  1.10a–c ). This 
maneuver generally controls the bleeding, as this tie can act 
as a second suture line.
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