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Background
Postoperative myocardial infarction is not a well-studied 

topic after lung surgery. From the few reports in the litera-
ture, the frequency to range between 0.7% to 2%, but it is 
difficult to determine an exact standardized incidence, in part 
due to differences in postoperative presentation, differences 
in EKG interpretation and a variation in the choice of serum 
cardiac markers.

Both atmospheric pressure and partial pressure of ox-
ygen fall even with a modest rise in altitude [1] and this 
may increase PVR. The fall in atmospheric pressure is near-
ly linear within the range of altitudes that is relevant to 
most people (below 5000 metres), with a fall rate of 1% to 
1.5% per 100 metres altitude above sea level. Therefore, 
even at the modest altitude of 500 metres, atmospheric 
pressure is 6.5% lower than it is at sea level. This reduc-
tion in atmospheric pressure results in a parallel reduction 
in the partial pressure of oxygen, since the proportion of 
oxygen in the atmosphere is constant (21%) up to an alti-
tude of 110000 metres [2]. Thus, at 500 metres the partial 
pressure of oxygen is also 6.5% lower than it is at sea level. 
Such a fall in oxygen levels may be sufficient to increase 
PVR. This is in keeping with our data, which suggests that 
the rate of early Fontan failure may increase at even mod-
est altitudes, with a Spearman rank correlation of 0.74 (p = 
0.001). The failure of logistic regression to account for all 
the non-random variation in failure rate is almost certain-
ly due to factors beyond the scope of this study, such as 
individual surgeon and unit performance and variation in 
patient characteristics.

Methods
The MxPG across the prosthesis was estimated by the 

modified Bernoulli equation (4 V2); the MnPG was derived by 
planimetry of the Doppler envelope. Measurements from at 
least three velocity envelopes were averaged to assure con-
sistency. The EOA was calculated by the continuity equation: 
EOA (cm2) = CSA LVOT × V LVOT integral/V Trans prosthetic 
integral, where CSA is cross-sectional area, LVOT is left ven-
tricular outflow tract, and V is velocity integral. Assuming a 
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circular shape, the CSA LVOT was calculated as: 3.14 × (D/2)2, 
where D is the inner diameter of the left ventricular outflow 
tract. The V LVOT was obtained with pulsed-wave Doppler in 
the left ventricular outflow tract proximal to the aortic pros-
thesis from the apical five-chamber view; the V Trans pros-
thetic was obtained with continuous-wave Doppler from the 
apical five-chamber view [3]. The EOAi was calculated by the 
formula EOA/BSA (body surface area). LVM was derived from 
Devereux’s formula and LVMi from LVM/BSA. The DVI was 
calculated by the formula: V integral LVOT/V integral trans 
prosthetic (normal value > 0.40). The CO was derived from 
the formula: Stroke volume (CSA × V LVOT integral) × HR.

The patient underwent a median sternotomy where-
upon a giant fatty tumour was found arising superficially 
from the medial border of the right lung occupying most 
of the right chest and extending to the anterior medias-
tinum. The mass was compressing the right lung with no 
evidence of local invasion. The right phrenic nerve was 
identified and preserved, and the tumour was found to be 
adherent to the medial border of the lung and was easily 
dissected with sharp dissection and removed en bloc. The 
postoperative recovery was uneventful, and the patient 
was discharged home on the seventh postoperative day. 
Six months postoperatively the patient remains well. The 
final histology of the tumour, measuring 25.5 × 17.5 × 6.5 
cm, and weighing 1134 g (Figure 1), was a pulmonary ham-
artoma with predominantly adipose and leiomyomata’s 
differentiation.

Results
A standard median sternotomy is performed, and the 
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rigid ECMO cannula joins the graft. The patient is heparin-
ized either before the graft is sutured to the innominate 
artery or once the anastomosis is completed. The pericar-
dium is then opened and the right atrium or venae cavae 
are cannulated.

Since physiology is maintained in RAs, the string sign 
may be a clinically adaptive response to optimize flow 
characteristics. These grafts respond to endogenous (and 
exogenous) vasodilators to alter blood flow in high demand 
situations and also optimize the graft size-match with the 
target vessel. This balance between endothelium-mediat-
ed vasoconstriction and vasodilation was revealed by the 
investigators in their study. They demonstrated autoregu-
lation of the RA conduit diameter, which adapted to match 
target vessel size [4]. Also, the investigators demonstrat-
ed that endothelial-dependent vasodilation is preserved 
in the RA at 3-months post-surgery, but not with the LSV 

thymus gland, if large, is partially removed. The innomi-
nate artery is dissected out cephalad to the innominate 
vein and looped with a vessel loop. This is usually done pri-
or to the opening of the pericardium. A Castaneda clamp 
is applied and a longitudinal arteriotomy is made. A 3.5 
mm thin-walled PTFE graft is anastomosed end-to-side to 
the innominate artery using a continuous 7/0 prolene su-
ture. The innominate artery is unclamped, and the graft is 
flushed and clamped and left as long as possible, usually 
15-20 cm. An 8 Fr or 10 Fr ECMO arterial cannula is insert-
ed into the end of the graft, connected to the arterial side 
of the bypass circuit, and de-aired in the usual fashion. The 
cardioplegia line is frequently connected to the side-arm 
of the arterial cannula, obviating the need to place a nee-
dle in the ascending aorta for the administration of cardio-
plegia. The graft, being soft and flexible, easily drapes out 
of the operative field and is tacked to the drapes where the 

         

Figure 1: Tumour histology.
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grafts, such that administration of intravenous nitrate in 
RA patients with string signs resulted in all having some 
degree of dilation [5].

Conclusion
Two patients (C and E) produced significant differences 

in treatment preference between round 1 and round 2 of 
voting suggesting that the discussion between rounds had 
produced an overall change in clinical opinion. Both of these 
patients had significant co-morbidity which may have in-
fluenced the choice of treatment with one swinging from 
predominantly surgery to angioplasty and the other from an 
equal number of angioplasty and medical to predominantly 
medical therapy [6]. Overall, comparing the pattern of votes 
between rounds 1 and 2, there was a small non-significant 
reduction in the number of votes for medical therapy alone 
with an increased number of votes for medical therapy fol-
lowed by either PCI or CABG if symptoms dictated and no 
significant increase in the overall use of revascularization.
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