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was maintaining her airway; and, could be ventilated using a 
Jackson Reese circuit. Electrocardiogram, pulse oximetry and 
capnography were employed for monitoring. Laryngoscopy 
was then attempted using a 2 number Macintosh blade; and 
after external laryngeal manipulation, posterior commissure 
could be seen and intubation was done using a 4.5 ID uncuffed 
Ring, Adair, and Elwyn (RAE)  tube. After confirming 
bilateral equal breath sounds, muscle relaxant (IV vecuronium 
0.1 mg/kg) was given and anaesthesia was maintained with 
60% nitrous oxide (N2O)  in O2, with 1-2% sevoflurane. 
IV fentanyl 1 µg/kg was given for analgesia. Fentanyl and 
vecuronium ‘top-ups’ were given as needed. Intraoperative 
vitals were stable, and the procedure lasted for 2 hours. 
Neuromuscular blockade was reversed with neostigmine at 
the end of surgery, and the patient was extubated when fully 
awake with good respiratory efforts. She was then transferred 
to the recovery room, and made an uneventful recovery.

Pierre Robin syndrome is characterised by micrognathia, 
glossoptosis and cleft palate.[1] Intubation difficulties 
are known in these cases.[2] Different techniques have 
been employed in view of the difficulty in intubation.[3,4,5] 

Dexmedetomidine, a highly selective alpha 2 agonist, 
is being increasingly used off-label, taking advantage of 
its sedative-hypnotic and analgesic effects with minimal 
respiratory depression.[6] In our case, we combined it with 
ketamine which allowed our patient to be well sedated while 
maintaining thespontaneous ventilation. Dexmedetomidine-
ketamine combination has been employed for pediatric and 
adult difficult airway, with good results.[7,8] Dexmedetomidine 
also attenuates the cardiostimulatory effects and emergence 
delirium associated with ketamine.[9]
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Mannitol-induced 
intraoperative hyperkalemia,  
a little-known clinical entity

Sir,
Mannitol is commonly used in neuroanesthesia as a hypertonic 
infusion to reduce intracranial pressure and volume. However, 
its use can lead to serious electrolyte abnormalities. We report a 
case of a 23-year-old man, who received 1.5 g/kg mannitol over 
20 min during excision of cerebellar hemangioblastoma. After 
30 min from the start of mannitol infusion, electrocardiogram 
(ECG) showed tall T-waves with QRS widening. Arterial 
blood gas (ABG) and electrolyte analysis was immediately 
done  and 100% oxygen was delivered. Ten milliliters of 10% 
calcium gluconate intravenous (IV) was administered slowly 
over 10 min. Tall T-waves persisted. Arterial Blood Gas  
picture showed pO2 = 207, pCO2 = 29.2, pH = 7.32, 
and K+ = 9.0 mEq/l. An IV infusion of 20 units insulin in 
10% dextrose (GI) was started. Repeat serum K+ after 30 
min was 6.9 mEq/l. The same therapy was continued and 
furosemide 20 mg was also given. Serum K+ at 1 h and 1 
h 45 min was 5.3 mEq/l and 4.1 mEq/l, respectively. ECG 
changes reverted to normal after 50 min of therapy with GI 
infusion. No acidosis was found at any time. The rest of the 
intraoperative course was uneventful, and the patient was 
observed in the intensive care unit for 24 h.
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Mannitol 20% (osmolality approximately 1100 mOs/l) is given 
intraoperatively to reduce the intracranial and intraocular pressure, 
to preserve renal function and urine output in acute renal failure, 
and to reduce cerebral edema before and after neurosurgery. It 
should be used with caution in patients with deranged renal 
functions and should be infused slowly over a period of 20–30 
min, avoiding extravasations and under proper cardiovascular 
and renal function monitoring. Mannitol in high doses (2 g/
kg) is known to cause a significant increase in serum K+ levels, 
while low doses (1 g/kg) are known to cause hypokalemia.[1] 
Hyperkalemia may be due to an expansion in extracellular fluid 
(ECF) volume leading to dilution of bicarbonate and hence 
dilutional acidosis, RBC crenation leading to hemolysis, and 
solvent drag phenomena causing shift of intracellular K+-rich fluid 
to the ECF compartment to maintain the tonicity.[1] The strong 
ion difference (SID) theory may also have a role.[2]

Life-threatening increase in serum K+ level has been 
previously reported in literature while administering mannitol 
for reducing the intracranial pressure.[3] Mannitol-induced 
acute high serum levels of potassium can also lead to life-
threatening ventricular tachycardia,[4] with or without severe 
metabolic acidosis.[5]

Mannitol should be used in low doses (0.75–1 g/kg) under 
continuous ECG monitoring, keeping in mind the electrolyte 
disturbances that the administration of mannitol can entail. 
Frequent monitoring of electrolytes and acid–base status is 
recommended.

JP Sharma, Rashmi Salhotra
Dept of Anaesthesiology and Critical Care, 

UCMS and GTB Hospital, Delhi, India

Address for correspondence: : Dr. Rashmi Salhotra,  
18/30, First Floor, Shakti Nagar, Delhi 110007, India 

E-mail: rashmichabra@yahoo.com 

References

1.	 Manninen PH, Lam AM, Gelb AW, Brown SC. The effect of high 
dose mannitol on serum and urine electrolytes and osmolality in 
neurosurgical patients. Can J Anaesth 1987;34:442-6.

2.	 Stewart PA. Modern quantitative acid-base chemistry. Can J Physiol 
Pharmacol 1983;61:1444-61.

3.	 Hassan ZU, Kruer JJ, Furhman TM. Electrolyte changes during 
craniotomy caused by administration of hypertonic mannitol. 
J Clin Anesth 2007;19:307-9.

4.	 Seto A, Murakami M, Fukuyama H, Niijima K, Aoyama K, 
Takenaka I, et al. Ventricular tachycardia caused by hyperkalemia 
after administration of hypertonic mannitol. Anesthesiology 
2000;93:1359-61.

5.	 Kimura S, Ogawa H, Katayama Y. Hyperkalemia caused by 
intravenous administration of mannitol in a patient with 
arteriovenous malformation: Case report. No Shinkei Geka 
2006;34:51-6.

Access this article online
Quick Response Code:

Website: 
www.joacp.org

DOI:   
10.4103/0970-9185.101965

Venous embolism with oxygen 
following wound irrigation

Sir,
We wish to highlight a potential hazard of hydrogen peroxide 
(H2O2), which is commonly used to irrigate surgical wounds 
due to its antimicrobial, cleansing, and vasoconstrictive 
properties. Oxygen embolism has been reported after 
ingestion[1] or application of H2O2 in semi-closed surgical 
spaces.[2] The chance of embolism increases when it is 
applied under pressure to irrigate wounds with bleeding 
and friable tissue. Due to this reason, it is recommended 
that its use be strictly limited to open wounds where there is 
no possibility of gas entrapment.[3] We recently encountered 
a case where oxygen embolism occurred after irrigation of 
an open infected penile wound with hydrogen peroxide. It 
manifested as sudden fall in end-tidal carbon dioxide, and 
later absence of capnograph tracing. This was followed by 
hypotension, tachycardia, and desaturation. In the absence 
of any malfunction of anesthesia equipment, breathing circuit 
and the anesthesia monitor and its association with H2O2 
irrigation, venous gas embolism due to oxygen was suspected. 
The patient responded to the usual treatment of gas embolism 
including Trendelenburg position, 100% oxygen, intravenous 
fluids and flooding the wound with saline. All parameters 
returned to normal within 5 minutes and the patient made 
an uneventful recovery. 

Hydrogen peroxide is an oxidizer, which in the presence of 
organic material rapidly decomposes to water and oxygen. This 
exothermic reaction is catalyzed by enzyme catalase present 
abundantly in tissues and blood. The amount of oxygen 
liberated depends upon the volume and the concentration of 
H2O2 used. One ml of 3% H2O2 produces 10 ml of oxygen 
at standard temperature and pressure.[4] It is not clear whether 
the mechanism of gas embolism by H2O2 is by tissue disruption 
from high heat of dissociation with subsequent intravenous 
entry of oxygen bubbles, or it occurs due to intravenous 
absorption of liquid H2O2 with subsequent liberation of 
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