How to do a Mini-AVR
Right anterior small thoracotomy approach
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Introduction
Mediansternotomy remains a significant issue in the recovery of patients following
cardiac surgery due to variable amount of pain and the delay in returning to normal
activity whilst waiting for the fracture to heal. Thoracotomy
approaches avoid this problem and have the potential to
speed recovery. Lower lateral approaches have already been
used for MIDCAB (Left Anterior Small Thoracotomy or
LAST) and the right lateral mini thoracotomy for mini mitral
surgery. Hemi sternotomies have been used but really do not
help greatly as there is still a fractured bone and often
significant pain. The Right Anterior Small Thoracotomy, or RAST, is an incision that is
well tolerated as the incision is well stabilised by the surrounding ribs, more so than the
MIDCAB and mini mitral incisions where there is more respiratory excursion.
This approach has been used for some time by many, but with difficulty because of
the need to tie the valve sutures at some depth. This required a lower incision, usually 3rd
space, close to the valve and excluded patients whose aortic valve was not rightward of
the sternum. It also necessitated femoral artery cannulation. The advent of remote knot
tying (Cor-Knot) and rapid deployment valves has
allowed for more universal 2nd interspace approach to
achieve direct aortic cannulation and good valve access in
almost all. The incision is also useful for trans aortic TAVI.

Patient Selection
Most isolated AVRs are suitable for the RAST approach. Redo procedures may be
possible but challenging, and something I have not attempted. Patients weighing upwards
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of 90kg become more challenging as well, but can be done with the aid of a larger incision.
Routine workup with coronary angiography and echocardiography. Be aware of any
aortic regurgitation as this will determine initial cardioplegia strategy. CT aortography is
important. It confirms position of aortic valve and distance from incision site. More
importantly it helps assess calcification of ascending aorta, which is a relative contra
indication for this approach due to the limited options for aortotomy and cross clamping.
It also gives information about ilio-femoral arteries in case peripheral cannulation is
needed. Previous surgery in the right chest would exclude this approach as bleeding from
adhesions may outweigh the benefits. Most patients are suitable as the chest wall over the
2nd interspace is minimally affected by body shape.

Patient Positioning
Routine cardiac anaesthesia, with single lumen tube, though some may prefer
double lumen, this is not necessary. Trans-oesophageal echo probe essential. Supine
position with small roll or 500ml IV bag behind right shoulder. External defibrillator pads.
Chest marked for sternotomy as well as the 2nd right intercostal space from right edge of
sternum for 6-8 cm. Use ultrasound to image femoral vessels and mark femoral vein for
percutaneous cannulation later. Note that the femoral vein can be positioned behind the
artery so it is important to visualise at this stage to determine site for cannulation. As with
all minimal access cardiac surgery the sternal saw is present at all times.

Surgery
Start with 6-8 cm incision over 2nd right intercostal space from edge of sternum.
Divide pectoralis major in line of fibres, then intercostal muscle and right internal
mammary artery and vein. Next divide 3rd rib flush with sternal edge using double action
bone cutters or oscillating saw. Control all bleeding at this stage. Insert rib spreader and
open gradually, 3rd rib should displace over 4th rib. Resect mediastinal fat but beware
Internal Mammary vein behind 2nd rib and always aware of position of phrenic nerve.
Open pericardium longitudinally and "T" ends. If using a soft tissue retractor place now.
Place at least 4 stay sutures on pericardial edges to draw aorta toward incision and control
lung.
Assess aorta for cannulation. The pericardial
reflexion is often just behind the 2nd costo-sternal junction,
and usually aortic cannulation can readily be performed
here. Cannulate aorta with smallest straight cannula
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acceptable for patient size. Use thin snares to secure cannula
- every millimetre helps with exposure. Occasionally with
shorter obese patients this point may be higher, this leaves
two options, divide the 2nd rib for more exposure or
cannulate femoral artery. It is a clinical decision as to which
is more appropriate.
Observe the right atrial appendage. In more than half this
will be prominent and easily
cannulated with a small two-stage venous cannula. Make a
2cm incision over the 4th intercostal space just lateral to the
line of the internal mammary vessels. With direct vision and
diathermy open through the
intercostal space large enough
to allow the venous cannula.
Cannulate right atrium and
secure with snare. Now
remove connector on cannula
and use heavy artery forceps to
bring cannula through chest
wall, attach new connector and complete venous circuit.
Tuck snare inside plueral
cavity. The main problem with
direct right atrial cannulation is that it prevents you from
being able to place temporary pacing wires on the
diaphragmatic aspect of the RV. For this reason I now
usually perform femoral venous cannulation.
All percutaneous techniques have risks of perforation so
caution must be used. Always image vessels with
ultrasound, and use ultrasound to guide needle puncture and initial soft wire placement.
Next place smallest long sheath in and across pelvic brim, now remove soft wire and
insert long straight stiff wire (Lundequist) up to the SVC. This must be done without force
and with echo guidance. Watch monitor, VEBs will indicate you are in the RV. A stiff wire
will give smoother cannula passage than the wire with the cannula kit, which is too soft to
guide round the pelvic brim. Once wire in place incise skin to match cannula size, then
use dilators to dilate femoral vein to size of cannula, then insert cannula. Choose cannula
size that is smallest but adequate for patient size. Keep stiff wire fixed whilst advancing
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cannula, once approaching diaphragm withdraw the stylet part way. This greatly
improves the echo image of the cannula and allows ready visualisation to pass it 1-2cm
into the SVC. Take care to make sure it is not pushing into the RA appendage, interatrial
septum, or RV apex - all can have bad outcomes.
Now commence cardiopulmonary bypass. Confirm good venous drainage. Observe
anterior aspect of RV for pacing wire placement, if easily seen then pacing wire can be
placed after cross clamp removal, if not easily seen then need to place before removal of
cross clamp. Next place cannula for CO2 insufflation. This is
critical to minimise air emboli as usual de-airing measures are
difficult to perform. I use to use a mixing cannula placed through
the 4th ICS incision. I have now changed to placing my 2 Blake
drains in to the plueral cavity at this stage, and attaching the CO2
to one of these drains. Next place a LV vent via right superior
pulmonary vein. This is essential for a good view of valve as there
is not enough room to vent across the valve.
Cardioplegia strategy is important and most surgeons will have their own
preferences. Placement of retrograde cannulae is possible but
difficult and takes up space. Expensive neck placed lines can
be placed by the anaesthetists if desired. My preference is for
single shot Custodiol cardioplegia
delivered antegrade (root or
coronary as per valve competence).
This allows for a more relaxed
operation where you don't have to
break for repeat doses of plegia. Cross clamping requires a
different clamp. I use the Glauber removeable handle clamp.
Alternative is the malleable handle clamps. As long as it can be placed without getting in
your way, and always apply with direct vision under very low pressure to avoid damage
to the PA or LA appendage.
The aortotomy starts higher than normal, through
cardioplegia site, and curves down into the non-coronary
sinus as far as surgeon feels necessary. If using a Percival
valve this incision needs to be kept higher. Next place 3
traction sutures at tops of the commissures and retract to
obtain desired view. Now
perform your routine AVR. I
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use the biopsy forceps off the mediastinoscopy setup, as
these allow better view than shorter routine AVR ronguers.
Place valve sutures as usual. These are relatively easy for left
and non-coronary sinuses but more difficult for the right
cusp and may require traction on previous suture to place the
subsequent sutures. Parachute valve as usual and fix with
Cor-Knots. Finger tying is close to impossible and requires a
much lower incision and consequently femoral artery
cannulation as well. Using a knot pusher is possible but you
need to be confident that you will not lock a suture and need to
redo your whole suture line. Cor-knot is simple, allows
excellent visibility, and really makes minimal access surgery
comfortable.
Close aortotomy in your routine way whilst commencing
de-airing. Place RV pacing wire. Remove cross clamp under low pressure. Replace aortic
vent if desired, I usually just use a 21 gauge needle as the CO2 is very effective in this
setting. Wean from bypass as usual, with RA pacing wire if needed. Check aortotomy and
LV vent site, and then de-cannulate. I use a braided suture for purse strings (Vicryl) which
allows the aortic cannulation site to be snared and then closed with the Cor-Knot as well.
The femoral cannulation site is controlled with a large monofilament purse string deep in
the fat, which is snugged till just before patient leaves the operating theatre at which stage
it is removed. The skin is closed and a light weight left to compress site whilst in theatre.
Two 19 gauge Blake drains are inserted through the 4th ICS, as are the pacing wires. One
drain is plueral, the other pericardial. Pericardium is closed.
Chest wall haemostasis is important as these non sternotomy wounds have a higher
risk of bleeding due to the intercostal and internal mammary vessels and their branches.
Local anaesthetic is added, and then 3rd rib re-approximated with heavy PDS pericostal
suture. I have not found a need to fix the rib back to the sternum.
Post op recovery in ICU as usual. Patients do mobilise quicker with less chest wall
rigidity seen with sternotomy incisions.
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