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PY Mindmaps

- mortality as high as LVF

- RV is better suited to volume overload then left c/o compliance and thin wall but when PVR increases for whatever reason -> RV dilates
- when the dilation maximised -> reversal of the ventricular septal gradient with abnormal septal movement, rising atrial pressures and TR

- this eventually produces a global reduction in left sided preload -> systemic coronary perfusion and systemic hypotension.

- this process is termed ‘auto-aggravation’

CAUSES

Primary

- volume/pressure overload: LVF, PE, ARDS, amniotic fluid embolism

- mechanical: MV

- sepsis

- cardiac: cardiomyopathies, ARVD, TV rupture, tricuspid or pulmonary regurgitation

Secondary

- respiratory: cor pulmonale, OSA, COPD

- muscular disease

- neuromuscular; poliomyelitis, amyotrophic lateral sclerosis, muscular dystrophy

- connective tissue: SLE, CREST, RA, hepatic porto-pulmonary syndrome

- cardiac: LVF, intra-cardiac shunt, cardiomyopathies

CLINICAL FEATURES

- low cardiac output

- hypotension

- hepatic enlargement

- raised JVP (often difficult to assess in MV patients, large habitus, COPD)

- peripheral oedema (may or may not have this)

INVESTIGATIONS
- CXR: dilation of RV on lateral, helps with assessment of pulmonary cause of PHT

- ECHO: TR, long axis cavity size, short axis septal kinetics, apex loses triangular shape, RVED area/LVED area (> 0.6 or > 1), inferior hypokinesis, RV size compared to LV size, loss of inspiratory collapse of IVC, dilation of PA

- right heart catheterisation: elevated pressures

- BNP: correlates with degree of heart failure and monitors response to treatment (difficult to interpret in the critically will c/o co-existing heart and lung disease)

MANAGEMENT

General

- disrupt the cycle of auto-aggravation

- reduce afterload (increases EF)

- preload optimization (difficult to judge c/o elevated atrial pressures) -> use volume changes
- avoid hypoxia and hypercarbia
- titrate PEEP appropriately

- avoid high TV

Volume optimization

- sequential monitored fluid challengers

- once not volume response stop

- if volume overloaded reduce preload

- sequential ECHO, a right heart catheter or PAC can be helpful in fluid titration

Mechanical Ventilation and PEEP

- distending alveolar pressure transmitted through pulmonary capillary bed -> determines the opening pressure of pulmonary valve

- also PEEP determines preload because of transmitted pressure to RV

- low TV

- PEEP to limit gas trapping

Inotropes and Vasopressors

- no selective right heart inotrope exists

- beta-agonists, calcium sensitisers and phosphodiesterase inhibitors

- must decrease afterload or else increased contractility and myocardial O2 consumption will take place

- levosimendan: shown to reduce PVR and improve RV function

- noradrenaline, phenylephrine and vasopressin: improve afterload and thus coronary perfusion but if not appropriately used will increase myocardial O2 consumption
- milrinone and amrinone: increased contractility via a non-beta-adrenergic mechanisim -> does not increase myocardial oxygen demand, can be nebulised with prostaglanding I2 -> decreases PVR

Afterload Reduction

- prostaglandins (INH, IV, SC): increased NO release

- NO: pulmonary vasodilator, oxygenation and PVR improve but no mortality benefit, rebound pulmonary hypertension observed

- sildenafil: oral medication, phosphodiesterase enzyme

- systemic vasodilators: SNP, GTN, hydralazine -> cost = reduced coronary perfusion

- recombinant BNP: nersertide, reduces preload and afterload -> improved Q without inotropy (increased mortality + renal failure)

Surgical Intervention and RV support

- biventricular pacing

- RVAD

SUMMARY
- O2

- mechanical ventilation - aggressively treat hypercarbia, acidosis, (all increase PVR)

- avoidance of hypothermia (increased PVR)

- bronchodilators
- fluid/volume
- vasodilators + inotropes

- sildenafil 50-100mg PO preoperatively
- inhaled nitric oxide 20-40ppm (good in bypass, doesn’t cause systemic hypotension as inactivated when bound to Hb)

- milrinone (50mcg/kg bolus -> 0.2-0.8mcg/kg/min)

- dipiridamole (0.2-0.6mg/kg IV over 15min bd)

- inhaled prostacyclin (increases cAMP) – 50mcg in saline nebulised every hour OR 50ng/kg/min nebulised into inspiratory limb

- IV prostacyclin (if inhaled not available) – 4-10ng/kg/min

- bosentan

- pacing to improve A-V synchrony

- RV assist device





ADVANTAGES


DISADVANTAGES

Volume



- effective as RV requires high

- determination of preload can be





filling pressures


problematic





- PA guidance can be helpful

- RA pressure can be high and may









may not be a predictor of volume









responsiveness









- functional parameters of volume









responsiveness not useful in RVF

Inotropes and Vasopressors

- may increase coronary perfusion
- no high quality data on best





pressure



vasoactive in RVF





- some suggestion that levosimendan





may improve RV afterload in ARDS

Afterload Manipulation

- reduces PA pressures

- optimal targets unclear

- avoid hypoxia, hypercapnia

acidosis

Nitric oxide


- improves V/Q matching

- metHb









- platelet dysfunction









- requires special delivery system









- not shown to increase mortality

Prostaglandins


- reduced pulmonary pressures
- may cause hypotension, flushing

Bosentan



- reduces pulmonary pressures
- no large scale data

Phosphodiesteraise inhibitors

- reduces pulmonary pressures
- no large scale data

- suldenafil

- milrinone

Pacing to improve AV synchrony
- improves preload

Mechanical Ventilation

- may improve O2 delivery and 
- there are deleterious effects of





CO2 clearance and may reduce PHT
IPPV
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