
Hypoxic pulmonary vasoconstriction: Physiology and anesthetic implications

Del Gaudio A. MD, Recchia A. MD, N. De Nittis MD

Casa Sollievo della Sofferenza San Giovanni Rotondo Italy 

Rationale: Laparoscopic surgery is considered the new frontier in the treatment  of the
urologic and abdominal patients. Crucial aspects in this treatment are supine with steep
Trendelenburg  (>30%)  and  head  down  position  with  impairment  of  diaphragmatic
movements and ventilation increases of intracranial and intraocular pressure, increased
load on cardiovascular system. Our study focuses the role of the decrease of pulmonary
compliance in this surgery and evaluates the role of the anesthetic practice.

Methods: The study was approved by the local ethics committee and the patients had
given their informed consent. The study population was formed by 24 patients undergoing
to  laparoscopic  prostatectomy.  The  patients  were  divided  in  two  groups:  Group  I
performed intravenous anesthesia with Propofol/TCI and Remifentanil/TCI (P/R); Group G
performed  inhalational  anesthesia   with  Sevorane  and  Remifentanil/TCI.  In  both  the
groups cerebral activity was monitored to guarantee a bIS value of 40. During surgery
were evaluated PaO2 and PaC02 at T0 with the patient in supine position, T1 with the
patient  in  trendelenburg  position  and  T2  during  the  laparoscopic  phase.  Mechanical
ventilation was evaluated monitoring inspiratory peak level at the same time. Aldrete score
was evaluated at the end of surgery.

Results: Our data underline a best compliance of the respiratory system in I Group with a
significative increase of Pa02 in the 3 times considered (fig.1), PaCO2 decrease in the IG
respect GG at T0 and T1 (fig.2). The inspiratory peak level was lower in the IG respect the
GG (fig.3).

Discussion: On the basis of the actual knowledge it is possible to evaluate this condition as
the  reduction  of  hypoxic  pulmonary  vasoconstriction  (HPV)  (1).  HPV  corrects  arterial
oxygen saturation in a patient with ventilation/perfusion mismatch.(fig.4) Many drugs used
in anesthesia practice have an effect on HPV (2). No commonly used drugs augment HPV
but many drugs inhibit HPV in a dose dependent manner. Halotane has been well studied
and his considered a potent inhibitor of HPV.(2) Isoforane has the same effect and does
not seem o be any difference between the modern anesthetic volatile agents Sevorane
and desfluorane.(2,3,4,5) On the other side intravenous agents show no inhibition of HPV:
propofol causes some systemic vasodilation but it does not inhibit HPV.(6)

On the basis of  this considerations it  should be to considerer that during laparoscopic
surgery a V/Q mismatch is created so the role of HPV becomes very important.(3,4,5,7,8)
TIVA/TCI technique maintaining HPV guarantees a better Pa02 during surgery: our study
confirm this hypothesis; have to be considered also the reduction of PaCO2 in the IG and
the inspiratory peak level increase in the GG



Conclusion:  On  the  basis  of  this  report  we  have  to  considerer  TIVA/TCI  anesthetic
technique of choice during laparoscopic prostatectomy.
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