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Left Brachiocephalic Vein
Cannulation in Bicaval
Venous Drainage

|s Safe, Effective, and Technically Advantageous

http://dx.doi.org/10.14503/THIJ-14-4983

Direct cannulation of both venae cavae (bicaval venous cannulation) is the gold standard
for right atrial isolation in intracavitary surgery, but there has been no consensus about an
alternative site. Therefore, we studied an alternative method for bicaval venous drainage in
which the left brachiocephalic vein (LBCV) is cannulated instead of the superior vena cava.

From 2012 through 2014, we performed routine LBCV cannulation in 150 consecutive
patients as part of bicaval venous drainage before right atrial isolation. We prospectively
collected demographic information, operative data, total pump and LBCV cannula flows
with their respective calculated and indexed rates, central venous pressures, and periop-
erative complications.

All patients survived surgery. There were no adverse technical outcomes or functional
deficits associated with the technique. The mean indexed LBCV cannula flow was 1,520 +
216 mL/min/m?, representing an LBCV cannula-to-calculated pump-flow ratio of 64%. The
mean central venous pressure during right atrial isolation was 3.7 + 1.9 mmHg.

Cannulation of the LBCV is intrinsically a safe and reproducible procedure with proven
hemodynamic adequacy. Its versatility can be an asset to surgical techniques and perfu-
sion methods. Furthermore, the hemodynamic results in our series promise alternative in-
trathoracic and extracardiac cannulation sites for mini-extracorporeal circulation, on-pump
beating-heart procedures, and short-term circulatory assist device implementation. (Tex
Heart Inst J 2016;43(2):144-7)

annulation of the superior vena cava (SVC) and inferior vena cava is the
mainstay of bicaval venous drainage before right atrial isolation."” It is widely
accepted that the femoral vein is an alternative to direct inferior vena cava
cannulation; however, no consensus has emerged regarding an alternative to the SVC
access site."” Herein, we report the technical aspects, operative safety, reproducibility,
hemodynamic adequacy, and potential technical advantages of left brachiocephalic
vein (LBCV) cannulation as part of bicaval venous drainage in adult cardiac surgery.

Patients and Methods

From 2012 through 2014, we routinely performed LBCV cannulation as part of bi-
caval venous drainage during intracavitary surgery in 150 consecutive patients (mean
age, 49 £ 14.8 yr; female, 44%; mean preoperative left ventricular ejection fraction,
0.45 £ 0.1). Table I lists the indications for right atrial isolation. The patients were
informed about the procedure, and all provided written consent.

After median sternotomy, the thymic lobes were dissected, and the thymic veins
were ligated and dissected from the LBCV (Fig. 1A). The mid portion of the LBCV
was dissected from its vascular sheath. Next, aortic cannulation was performed, and a
5-0 monofilament purse-string suture was placed on the anterior aspect of the LBCV
(Fig. 1B). Thereafter, each patient was positioned in a slight Trendelenburg position,
and an incision was made inside the LBCV to enlarge the purse-string suture with
use of fine dissectors. A 90° right-angled or flexible venous cannula was introduced
and the tip positioned toward the Pirogoff junction (Figs. 1C and D). The venous
cannula was then secured to skin, to prevent unintentional withdrawal (Fig. 1E).
Right atrial isolation was accomplished by using caval taping. Before the start of bi-
caval venous drainage, the LBCV cannula was drained (before and after snaring the
SVC) so that its maximal flow and the appropriateness of the upper-body drainage
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Fig. 1 Intraoperative photographs show

A) the intact pericardium and the

extrapericardial left brachiocephalic vein

(LBCV) (arrow); B) the placement of a

purse-string suture on the anterior surface

of the skeletonized LBCV (arrow) after aortic
cannulation; and C) a right-angled cannula

placed in the LBCV. D) lllustration shows the
cannula tip positioned toward the Pirogoff junction.
E) Intraoperative photograph shows the LBCV
and IVC cannulas in place and a clear surgical field.

Ao = ascending aorta; IVC = inferior vena cava

could be evaluated. Meanwhile, central venous pressure
(CVP) was closely monitored. After the procedure and
the withdrawal of the LBCV cannula, the purse-string
suture was reinforced with 5-0 monofilament suture.

Statistical Analysis
An indexed reference value of 2,400 mL/min/m? was
chosen as the basic normal required flow from which
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to calculate and index total pump and LBCV cannula
flows. The patients’ demographic information, opera-
tive data, total pump and LBCV cannula flows with
their corresponding calculated and indexed flows, and
CVP levels were collected and entered prospectively in
SPSS version 19 (IBM Corporation; Armonk, NY).
Data were presented as mean £ SD for continuous
variables, and as number and percentage for categorical
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TABLE l. Procedures and Results in the 150 Patients

Variables Values
Procedures
Valve procedures* + CABG 58(38.7)
CABG 59 (39.3)
Root replacement 4 (2.7)
Heart tumor resection 5 (3.3)
Adult congenital procedures 24 (16)
Surgical Status
Elective 117 (78)
Urgent or emergency 28 (19.3)
Repeat operation 5 (3.4)
Hemodynamic Status
Body surface area, m? (range) 1.72+0.2(1-1.9)
Calculated flow rate, mL/min 4,128 £498
LBCV drainage, mL/min 2,607 + 456
Indexed LBCV drainage, mL/min/m? 1,520 £ 216
LBCV drainage/calculated 64 (40-80)
flow ratio, % (range)
Complications
Intra-aortic balloon pump insertion 4 (2.7)
Reoperation 10 (6.7)
Bleeding 6 (4)
Sternal dehiscence 1 (0.7)
New postoperative AF in CABG 5/59 (8.5)

AF = atrial fibrillation; CABG = coronary artery bypass grafting;
LBCV = left brachiocephalic vein

*Including valve replacement or repair of 1 or more heart valves
+ modified maze procedure or ascending aorta surgery.

Unless otherwise stated, data are presented as number and
percentage or as mean + SD.

variables. The study was performed in compliance with
the guidelines of the authors’ institution.

Results

The patients’ mean body surface area was 1.72 £ 0.2 m?
(range, 1-1.9 m?), and the mean calculated flow rate
was 4,128 + 498 mL/min. A 22F venous cannula was
used in 97% of the patients. The mean LBCV cannula
flow was 2,607 456 mL/min, and its mean indexed
flow was 1,520 £ 216 mL/min/m?—resulting in an
LBCV cannula-to-calculated pump-flow ratio of 64%
(median, 60%) (Table I). The mean CVP was 3.7+ 1.9
mmHg during right atrial isolation. The mean pump
and ischemic times were 167 + 77 and 111 + 63 min,
respectively.
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All patients survived surgery. Four patients needed
perioperative insertion of an intra-aortic balloon
pump, and 6 patients needed reoperation for bleeding
unrelated to the LBCV cannulation site (Table I). There
were no instances of LBCV injury or functional side ef-
fects (for example, lefr-arm edema), nor were there any
neurologic deficits caused by inappropriate drainage of
the jugular veins.

Discussion

Bicaval venous drainage is mandatory for intracavitary
procedures, and it is advised for improving myocardial
and organ protection.”” Upper-body drainage is usually
undertaken by means of SVC cannulation through right
atrial appendage access or the direct SVC approach.”?
As alternatives to direct SVC cannulation, jugular vein
and LBCV cannulations have been advocated. Jugular
vein cannulation is used primarily as an extrathoracic
remote cannulation site, mainly in robotic or minimally
invasive cardiac surgery, extracorporeal membrane oxy-
genation, or repeat surgery.*” Cannulation of the LBCV
has been used in the correction of congenital heart de-
fects or as a means of assisted venous drainage during
minimally invasive cardiac surgery.*” Nonetheless, the
existing medical literature lacks reports on LBCV can-
nulation’s routine and systematized implementation
in bicaval venous drainage.

We consider cannulation of the LBCV to be techni-
cally safe and reproducible: we recorded no instances of
vein injury or reoperation necessitated by venous purse-
string bleeding in our series. Nevertheless, although we
found no reports of neurologic disturbances (caused
by inappropriate drainage of the cerebral territory) or
postoperative left-arm edema, the post-cannulation
functional status of the LBCV should be investigated
further. Moreover, the small diameter of the LBCV
cannula raises doubts about the adequacy of the provid-
ed venous drainage.”" We typically used a 22F cannula
and found that LBCV cannulation yielded an LBCV
drainage-to-calculated pump-flow ratio of 64% (range,
40%—-80%) without a rise in CVP.

From a technical standpoint, LBCV cannulation
has advantages in comparison with SVC cannulation.
The LBCV, an extrapericardial vessel (Fig. 1A), can
be safely approached in emergency situations (such as
acute aortic dissection); when partial unloading of the
heart seems advisable (for example, in acute pulmonary
embolism or acute interventricular septal defects); and
when approaching the SVC or right atrium is difficult
anatomically (such as in repeat surgery or ascending
aorta aneurysm). Moreover, LBCV cannulation af-
fords improved exposure to proceed with SVC-related
surgeries, such as those to correct partial anomalies of
pulmonary venous return. Greater degrees of SVC mo-
bilization can be obtained by means of LBCV cannula-
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tion. This is of technical value when access to the right
pulmonary artery or left atrial roof is needed.

Concurrent femoral and LBCV cannulation prevents
the inadvertent dislodgment of intracardiac masses by
avoiding heart manipulations up to the point of reach-
ing fully calculated pump flow, cardiac arrest, or both.
When proceeding to coronary artery bypass grafting,
the appropriate length of the grafts should be measured
preprocedurally on the fully beating heart, to reduce
errors in estimating graft lengths under the unloaded
heart.”

We expect that the hemodynamic data provided by
the current series will have a positive impact on future
perfusion strategies. This technique’s 64% ratio of the
mean indexed LBCV drainage-to-calculated pump flow
should aid decision-making with regard to emerging
intrathoracic—yet extracardiac—connections for par-
tial and mini-extracorporeal circulation technology,
on-pump beating-heart approaches, and short-term
circulatory assist-device implantation.

Considering our results and the observed technical
advantages, we conclude that LBCV cannulation is a
safe and reproducible alternative to SVC cannulation
in adult patients undergoing cardiac surgery.
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