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positive predictive value like perfusion CT for detection 
and management of CV can be beneficial.[9] In their 
absence, a high index of suspicion for the possibility 
of occurrence of CV and its prompt and aggressive 
management can be rewarding.

The role of nimodipine for prophylaxis and management 
of CV is well‑established. There have been many 
reports of successful management of refractory CV 
with IV milrinone.[10] As per our institutional protocol, 
we use oral nimodipine for prophylaxis against CV. 
Oral nimodipine and IV milrinone either alone or in 
combination  (depending on the clinical response) 
is used for established CV. If there are no signs of 
improvement, development of focal neurological 
deficit or decrease of at least two points on the Glasgow 
Coma Scale, IA dilatation using nimodipine and 
milrinone (either alone or in combination, depending 
upon the clinical and angiographic response) is 
performed.

CONCLUSION

Currently, no firm recommendation exists regarding 
routine evaluation for CV following surgeries for 
drug‑resistant temporal lobe epilepsy. High index of 
suspicion for its occurrence and development of an 
individual institutional protocol for its recognition 
and management based on current literature and 
evidence is suggested.
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Reversible cause of intra operative 
hypoxia in an aspirated patient

INTRODUCTION

We present a case of 19‑year‑old male with a history of 
road traffic accident with head injury and aspiration 
posted for decompressive craniotomy under general 
anaesthesia. Patient developed significant desaturation 
intraoperatively under general anaesthesia with 
isoflurane that reversed upon switching over to 
total intravenous anaesthesia  (TIVA) with propofol. 
Apart from aspiration causing hypoxia, decrease 
in hypoxic pulmonary vasoconstriction  (HPV) by 
inhalational agent could have also contributed to the 
desaturation.

CASE REPORT

A 19‑year‑old male with a history of road traffic accident 
underwent extradural and subdural haemorrhage 
evacuation and was on post‑operative ventilation for 
6  days. He became restless, irritable, tachycardic, 
tachypnoeic and hypoxic 6 h post‑extubation. 
Auscultation revealed bilateral basal crepitations. 
Chest X‑ray [Figure 1] showed bilateral basal infiltrates 
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which remained around 88%‑90%. Haemodynamic 
parameters were stable throughout the procedure 
with a blood pressure of 120–140/80–90  mm of Hg 
and a heart rate of 100–110 beats/min. Assuming loss 
of HPV due to inhalational anaesthetic  (isoflurane) 
to be the cause of desaturation, the anaesthetic was 
switched from inhalational based maintenance to 
intravenous based maintenance by the use of propofol 
100–150 µg/kg/min infusion. Saturation gradually 
improved to 96% in 5 min and at the end of procedure 
SpO2 was 100% on a FiO2 0.4 and a PEEP of 5 cm of 
H2O. Peak airway pressures were within normal limits 
throughout the procedure.

DISCUSSION

Pulmonary aspiration could result in intrapulmonary 
shunt of as much as 75%.[1] HPV is a physiological 
response to alveolar hypoxia, which redistributes 
blood from hypoxic alveoli to better ventilated lung 
segments by vasoconstriction of the pulmonary artery. 
Pulmonary artery smooth muscle cells  (PASMC) 
are located full length across the pulmonary artery 
tree. They respond to hypoxia with the influence 
of surrounding lung parenchyma or systemic 
transmitters. PASMC act as oxygen sensors to varying 
degree of hypoxia. Intracellular calcium increases in 
PASMC in response to hypoxia. Hypoxia mediated 
increase in calcium is dependent on voltage‑gated 
calcium channels to a lesser degree and transient 
receptor potential channels to a greater degree. Increase 
in calcium in PASMC causes vasoconstriction.[2] HPV 
optimises ventilation‑perfusion matching, reduces 
shunt fraction and increases systemic O2 delivery in 
conditions such as atelectasis and pneumonia.[3]

Volatile halogenated inhalational agents, particularly 
isoflurane is known to inhibit protective HPV, thereby 
increasing venous admixture and decreasing PaO2. 
Relative blood flow to non‑dependant (hypoxic) lung 
is increased significantly by administration of 1.5% 
isoflurane during both one and two lung ventilation, 
suggesting the vasodilator effect of isoflurane on 
pulmonary vasculature, which counteracts the 
protective HPV.[4] Mechanism by which isoflurane 
attenuates HPV is unclear. Potassium channels might 
play a role in this inhibitory effect.[5] Intravenous 
anaesthetic agents like propofol do not inhibit HPV 
in humans and hence do not[6] increase shunt fraction 
or cause any change in arterial oxygen tension. The 
mechanism of preservation of HPV response by 
propofol is by attenuation in adenosine triphosphate 

Figure 1: X-Ray Chest 

consistent with aspiration. Arterial blood gas  (ABG) 
analysis showed partial pressure of oxygen  (PaO2) of 
82.8 mm  Hg on FiO2 of 0.4. Patient was reintubated 
and ventilated. Pupils were unequal and sluggishly 
reacting to light. Repeat computed tomography of 
the brain showed persisting cerebral oedema with 
a midline shift. A  decompressive craniotomy was 
decided to reduce the increased intracranial pressure.

The patient was shifted to the operating room from 
the Intensive Care Unit  (ICU) with a heart rate of 
112 beats/min, blood pressure of 130/80  mm of Hg 
and oxygen saturation (SpO2) of 100% on oxygen with 
Bain’s circuit. His SpO2 in the ICU post‑intubation 
was between 98% to 100% with a FiO2 of 0.4–0.5. As 
the patient was already intubated and brought to the 
operating room, general anaesthesia was administered 
with fentanyl 2  µg/kg, atracurium 0.5  mg/kg and 
maintained with isoflurane, oxygen and air with 
volume control ventilation, positive end‑expiratory 
pressure  (PEEP) of 5  cm of H2O through a GE 
anaesthesia workstation (Aestiva™). Endotracheal tube 
position was confirmed after the patient was positioned 
for surgery by auscultation and by feeling the cuff in 
the suprasternal notch. Ten minutes post‑induction of 
anaesthesia, with an end‑tidal isoflurane concentration 
of 0.9, he started to desaturate gradually to a value 
of 88% from the baseline value of 98%. The surgeon 
had commenced the craniotomy by then. There was 
no kinking or change in position of the endotracheal 
tube. Air entry was equal bilaterally. An endotracheal 
suction did not yield any secretions. FiO2 was gradually 
increased from 0.4 to 1, tidal volume from 8  ml to 
10 ml/kg body weight, PEEP was increased from 5 to 
10 cm of H2O (all these changes were undertaken over 
a period of 20 min), which failed to improve the SpO2, 
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sensitive potassium channel mediated vasodilatation. 
Ketamine preserves while propofol potentiates HPV.[7] 
This likely explains the improvement in saturation 
after TIVA with propofol in our patient.

Of the various interventions like confirming the tube 
position, increase in FiO2, increasing the tidal volume, 
increasing PEEP, the only change which improved the 
saturation in this report was switching over to TIVA. So 
the possible explanation of improvement in saturation 
is the restoration of HPV by propofol. ABG was not 
done at this point but an increase in saturation from 
88% to 100% on pulse oximeter indicated an increase 
in arterial oxygenation based on oxygen dissociation 
curve. We could have reintroduced isoflurane to 
confirm our hypothesis. However, the surgery was 
almost completed and we would have not had enough 
time as it took almost 20 min in the previous attempt 
to improve the saturation.

CONCLUSION

There are several causes of desaturation 
intraoperatively. Loss of HPV is one such cause. 
HPV not only occurs in one lung ventilation, it can 
also occur in clinical conditions that could result in 
increase in dead space ventilation or intrapulmonary 
shunt resulting in V/Q mismatch such as aspiration. 
Understanding the causes of HPV and the factors 
influencing it helped us in effective management of 
our patient.

Amar Nandhakumar, Suresh Jayabalan1, 
Nandhakumar Subramaniyan

Departments of Anesthesiology and 1Neurosurgery, Kovai Medical 
Centre and Hospital, Coimbatore, Tamil Nadu, India

Address for correspondence:  
Dr. Amar Nandhakumar,  

Consultant Anesthesiologist, Department of Anaesthesiology,  
Kovai Medical Centre and Hospitals,  

Coimbatore ‑ 641 014, Tamil Nadu, India.  
E‑mail: amaralianto@hotmail.com

REFERENCES

1.	 Golden  FS, Tipton  MJ, Scott  RC. Immersion, near‑drowning 
and drowning. Br J Anaesth 1997;79:214‑25.

2.	 Ariyaratnam  P, Loubani  M, Morice  AH. Hypoxic pulmonary 
vasoconstriction in humans. Biomed Res Int 2013;2013:623-684.

3.	 Moudgil  R, Michelakis  ED, Archer  SL. Hypoxic pulmonary 
vasoconstriction. J Appl Physiol (1985) 2005;98:390‑403.

4.	 Groh  J, Kuhnle  GE, Ney  L, Sckell  A, Goetz  AE. Effects of 
isoflurane on regional pulmonary blood flow during one‑lung 
ventilation. Br J Anaesth 1995;74:209‑16.

5.	 Liu R, Ueda M, Okazaki N, Ishibe Y. Role of potassium channels 
in isoflurane‑ and sevoflurane‑induced attenuation of hypoxic 
pulmonary vasoconstriction in isolated perfused rabbit lungs. 
Anesthesiology 2001;95:939‑46.

6.	 Van Keer L, Van Aken H, Vandermeersch E, Vermaut G, Lerut T. 
Propofol does not inhibit hypoxic pulmonary vasoconstriction 
in humans. J Clin Anesth 1989;1:284‑8.

7.	 Kellow NH, Scott AD, White SA, Feneck RO. Comparison of 
the effects of propofol and isoflurane anaesthesia on right 
ventricular function and shunt fraction during thoracic 
surgery. Br J Anaesth 1995;75:578‑82.

Access this article online

Quick response code
Website: 
www.ijaweb.org

DOI: 
10.4103/0019-5049.158769

Dr. TN Jha and Dr. KP Chansoriya Travel Grants
For the year 2015 the Dr. TN Jha and Dr. KP Chansoriya travel grant will be awarded to the participants from 15 states. 
All the states can select their candidate during their annual conference and send them with the recommendation of the 
Secretary. Only one candidate is allowed from each state. In case if two states have a combined annual meet but separate 
as per the records, have to select one candidate from each state. If more than 15 states recommend the candidates for 
the award, selection will be made on first come first served basis.

				    Dr. Venkatagiri K M 
Secretary - ISA 

“ASHWATHI”, Opp. Ayyappa Temple, Nullippady, Kasaragod - 671121, Kerala
 Email: isanhq@gmail.com / secretaryisanhq@gmail.com    Mobile: 093880 30395

Announcement


