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ENT update
Tim Skinner
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ENT anaesthesia is a routine part of most anaesthetists’ work.  Here I present aspects of my personal practice which may be 
less common and hopefully of some interest.

 “The provision of a clear, free and unobstructed airway is the principle concern of all ENT procedures” in Miller, 2010

	  Anaesthesia for FESS

	  Controlled Hypotension

	  Laryngeal Mask Airway in ENT

	  Laryngeal Surgery

	  High Frequency Jet Ventilation

	  Laser Airway Surgery

	  Anaesthesia for Free Flap Surgery

Anaesthesia for FESS
Excellent summary article by Alex Baker and Baker1.

Although usually low risk, FESS can rarely result in serious morbidity.  Good surgical field conditions may improve surgical 
technique and reduce risk.  Although there are patient and surgical factors that will influence surgical field conditions, the 
anaesthetic can also influence surgical happiness.

Table 1

Indications for endoscopic sinus surgery.

Nasal Surgery
Chronic sinusitis refractory to medical treatment
Nasal polyposis
Recurrent sinusitis
Control of epistaxis
Sinus mucocoeles
Excision of selected tumours

Skull base surgery
Cerebrospinal fluid leak closure
Endoscopic pituitary surgery

Orbital surgery
Orbital decompression (e.g., Graves ophthalmopathy)
Dacryocystorhinostomy
Optic nerve decompression

Table 3

Patient and surgical factors that contribute 
to bleeding and poor surgical conditions during sinus surgery.

Patient factors
Severity of sinus disease
Active infection/inflammation
Anticoagulation
Antiplatelet medications
Clotting disorders
Vascular tumours

Surgical factors
Extensive surgery
Duration of surgery
Revision of surgery

Table 2

Complications of endoscopic sinus surgery.

Nasal
Haemorrhage
Synechiae
Anosmia

Intracranial
Haemorrhage
Cerebrospinal fluid leak potentially causing meningitis

Orbit
Nasolacrimal duct damage
Extraocular muscle injury
Intraorbital haemorrhage
Optic nerve damage

Pain
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Assess: Usual anaesthetic assessment plus risk factors that would contra-indicate hypotension: CVS, cerebrovascular 
disease; severe respiratory disease; uncontrolled hypertension; reno-vascular disease.  Airway assessment, including nasal 
obstruction from surgical pathology making BVM more difficult.

Discuss contraindications to hypotension with surgeon – they may change their plans if you feel it is unsafe to provide 
hypotension.  Consider separate consent for deliberate hypotension – this is not what the general public expect from a 
normal anaesthetic and it may involve increased risk.

Surgical field bleeding depends on:  Systolic BP, HR, capillary flow, venous pressure.  You and the surgeon can influence all 
of these.

Arterial BP:
Smooth anaesthetic, no tachycardia, hypertension, no coughing on ETT.
Monitor depth of anaesthesia, NMB.  Topicalise airway, consider using LMA, not ETT.

HR
Keep it low – see later

Capillary flow
Control CO2, so IPPV.  Topical adrenaline, LA, cocaine applied by the surgeon (also reduces surgical stimulation)

Venous Pressure
Tilt head up, avoid tying ETT tightly round neck veins (!) Avoid coughing and straining. IPPV with low pressure strategy.  
Don’t flood with IV fluid.

TIVA
There is reasonable evidence that remifentanil and avoidance of volatile improves surgical field conditions (at same BP).  
This only applies in patients with severe sinus disease.  Less than severe, the surgeons cannot tell the difference when they 
are ‘blinded’.

Remifentanil will, of course, help you keep your BP and HR under control.

Hypotensive agents
Using above strategy, I usually have no problem getting the BP to 20% less than resting awake BP.  In the rare patient whose 
BP is not in this range, often because they develop a responsive tachycardia then a beta-blocker is my first choice (eg. 
Metoprolol, 1-2mg increments).  Clonidine 50mcg increments is 2nd choice, but I find it delays recovery.  I have only very 
rarely had to start a GTN infusion at low dose. 

I much more frequently end up starting a Metaraminol infusion because reasonable doses of Propofol and remifentanil 
take the BP lower than I am happy with.

Monitoring
Routine monitoring in relatively healthy and BP down 20%.  IABP if patient with risk factors and/or more than minor doses 
of deliberate hypotensive agents are required (e.g. GTN infusion).  BIS if you’re anxious about TIVA, but most patients get 
more than adequate Propofol/Remifentanil and don’t have to have NMBA.

Hypotensive Anaesthesia
Does it work?

Does it cause Harm?
(What BP is “safe”?)

Should we get separate consent?

Deliberate hypotension dates from 1950’s and was used to principally to reduce bleeding in increasingly complex surgery 
– “to make the impossible possible”2.  There has always been an acknowledged risk associated with deliberate hypoten-
sion.  Historical evidence included "The pooled series reviewed here suggest non-fatal complications in one in 39 cases 
and fatal complications in one in 167 cases." (Lindop, 1975)3 and a series of 1802 ORL patients in whom 4 had symptoms of 
cerebral damage and 1 died, giving an incidence of severe cerebral complication of 1 in 450 (Pasch & Huk, 1986)4.



21

Annual Queenstown Update in Anaesthesia 2014 

Hypotensive anaesthesia became much less popular once trials showed worse outcome after neurosurgery5. Over the past 
two decades, the scope and complexity of endoscopic nasal surgery has expanded, equipment has improved (stealth CT 
-guided) and surgeons have increasingly required good surgical field conditions to achieve good surgical outcome.

Deliberate hypotension in the form of “Hypotensive Epidural Anaesthesia” (HEA) has been strongly advocated by one US 
group to reduce blood loss and improve outcome in lower limb joint replacement (Sharrock)6.  Epidural-induced hypoten-
sion (MAP 45-55) in this group’s data does not seem to adversely affect cardiac, renal or cerebrovascular outcome and does 
not affect cognitive function up to 4 months post-op (small numbers in trials, so rare badness not excluded).  Deliberate 
TIVA-induced hypotension does not improve blood loss as much as HEA7.

Blood loss per-se is not an issue in FESS.  Transfusion is extremely rare.  Surgical field conditions are the subjective view 
of the surgeon.  Some studies have suggested that the blinded surgeon can tell the difference between TIVA and vola-
tile-based anaesthesia89 and is sensitive to MAP10. Other studies show no difference in surgical happiness dependent on 
anaesthetic technique11. A recent systematic review excluded many papers on the subject because of poor design or risk of 
bias.  The remaining papers suggested that hypotensive anaesthesia does reduce blood loss in transfusion prone surgery, 
but the evidence for benefit in surgical field for FESS was “inconclusive” 12.

Beyond rare cerebral disasters, it has been suggested that deliberate hypotension may cause at least temporary cognitive 
decline.  In a small study, there was no difference in detectable neurocognitive function at 24 hours between GTN induced 
hypotension (MAP 60-70) and normotension13.

LMA for ENT
First described for use in nasal surgery in 199514.  Several papers have compared ETT with Reinforced LMA, some using 
fibreoptic bronchoscope15 to assess airway soiling, some assessing extent of blood soiling of device16.  Most also assess 
clinical outcome – ease of emergence, extubation, coughing and desaturation during recovery.

Surgical field conditions have been judged better with 
LMA for the first 15mins of surgery and required lower 
rates of remifentanil compared to an ETT after that17.

LMA has repeatedly been shown to provide a satisfac-
tory airway for tonsillectomy, with less bronchospasm, 
laryngospasm, bleeding and desaturation compared 
to the use of an ETT (most trials in kids)18

Most studies showed superior protection of the larynx 
from soiling with blood.  One study suggested that the 
incidence of blood in the distal trachea was higher with 
an LMA19. Older studies have shown significantly better 
emergence with a LMA, but these studies used volatile/
fentanyl based anaesthetics. No study yet has com-
pared emergence characteristics of LMA vs ETT when 
Propofol/Remifentanil are used. 

Proseal LMA has been used successfully for prolonged middle ear surgery20.

If a LMA is contraindicated, then topicalisation of the airway may improve emergence/extubation.

Lignocaine spray to the larynx seems to reduce cough at extubation for up to 2 hours21.  Additional effect may be gained by 
inflating the endotracheal cuff with alkalinised lignocaine, although the results in adults are inconsistent.  One study using 
Rusch reinforced ETT showed prolonged suppression of adverse extubation phenomenon and measureable systemic lig-
nocaine concentrations from intra-cuff lignocaine22.

Anaesthesia for Laser Micro-laryngoscopy
The traditional approach of Laser-resistant ETT or supraglottic jet ventilation is not without risks.  Sub-glottic catheter 
jet ventilation was first described in 1970’s, but carries highest risk of barotrauma.  Transtracheal jet ventilation has been 
described but is associated with the highest incidence of barotrauma resulting from airway outflow obstruction, most 
often laryngospasm23.
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Hunsaker described his Mon-jet tube in 1994.  It is 
effectively laser safe (CO2, NdYAG, KTP)24 and pro-
vides the optimum conduit for safe automated high 
frequency jet ventilation25. Barotrauma is minimised 
by monitoring airway pressure through the second-
ary lumen and setting the ventilator to pause if the 
pressure rises above a safe level.

The Hunsaker Mon-jet tube in conjunction with an 
automated jet ventilator, has been successfully used 
in most types of microlaryngeal surgery work, includ-
ing in patients with severe co-morbidities, obesity and 
difficult airway access.  Only 2% of patients required 
change to ETT.

High frequency jet ventilation HFJV is generally considered safer than other forms of supra or infra-glottic high pressure 
source ventilation (HPSV)26.  HFJV provides good MV with adequate CO2 elimination27 (typical starting settings: 150cpm, 
I:E, 0.5, driving pressure 1.5 – 2.0bar, 100% O2).

Laser airway surgery
Historically CO2 laser – line of sight via microscope and surgical laryngoscope.  Now Nd-YAG used for subglottic and tra-
cheal surgery since it can be directed down an optical fibre placed through the working channel of a fibrescope.  KTP laser 
is also focused through an optic fibre but photo-ablates much more superficially, so can be used in the airway with local 
anaesthesia +/- sedation, potentially in an outpatient setting.

Laser Airway Fire

	  0.14% of CO2 laser operations.
	  O2 (or N2O) + fuel (ETT) + ignition -> burn++  (and toxic fumes)
	  Cuff deflation -> Incr O2 at operation site

Prevention:	 Protect ETT
	 Venturi/jet ventilate
	 Intermittent apnoea / spont vent.
	 Low FiO2
	 ”No Volatile”  - toxic products

ETT	 metalised foil tape – historical method	
	 Integral laser resistant coating – Xomed Laser-Shield 
	 Metal tube- 	 ‘Laser-flex’: Mallinckrodt with 2 cuffs 
			   ‘Fome-Cuf’ 
	 All are relatively resistant. None are licensed for use with Nd-YAG laser. 

High Pressure Source Ventilation (HPSV)
	 - Supra-glottic jet ventilation or Infra-glottic catheter (Hunsaker Mon-jet) 
	 - need high cost high frequency ventilator 
	 - need IV anaesthetic 
	 - need relatively compliant lungs 
	 risk barotrauma, pneumothorax, crepitus, gastric distension.

Apnoea 	 or Spont Vent 
	 Via surgical laryngoscope 
	 +/- O2 catheter or O2 insufflation
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Treat Airway Fires:	 Surgeon reports. 
	 Stop ventilation / disconnect 
	 Extinguish flames – Drench area with saline 
	 Remove burning material into bucket of water 
	 100% O2 via face mask 
	 Continue anaesthetic -> direct laryngoscopy, rigid bronchoscopy +/- fibreoptic to assess damage. 
	 ? re-intubate, prolonged IPPV. 

Free flap surgery
Pre-op assessment:		�  Multiple potential co-morbidities.  Older smokers.  9% incidence of post-operative systemic 

medical complications.  Meticulous pre-operative preparation would include optimisation 
of medical conditions, evaluation by nutritionists and physiotherapists and pre-operative 
preparation and selection of the appropriate surgical procedure28.

Blood Pressure Control:	�� From physiological first principles, both hypotension and use of vasopressors could adversely 
affect flap flow.  There is some evidence in animal models that vasopressors can cause 
vasoconstriction in the microcirculation of the flap.  In clinical studies use of vasopressors 
does not seem to affect early flap failure. 
Dobutamine in high doses has been shown to increase flap flow when measured by in-situ 
ultrasonic flow meters.  This, however, also resulted in what would probably be clinically 
unacceptable increases in CI and HR in a potentially vulnerable patient group.  Noradrenaline 
has also been shown to increase CI and free flap blood flow. 
“In practice the basis of intra and post-operative management is the maintenance of 
normothermia, normo- or mild hypervolaemia, low blood viscosity and reduction of systemic 
sympathetic stimulation29.

Fluid Therapy:		�  Excessive crystalloid infusion has been associated with poor flap outcome, possibly due to 
increased flap oedema and increased risk of thrombosis30.  Most anaesthetists aim for +ve 
balance 0-2L for the case. 
Transfusion trigger should be low, as viscosity, and therefore flap flow, improve with a lower 
haemoglobin.  All patients should be kept normothermic.

Post-operative Care:  	� Despite the length of most operations there is no specific need for post-operative ventilation.  
HDU may be required for monitoring and maintenance of BP and for monitoring of flap 
perfusion.

References:
Hypotensive Anaesthesia
1. �Baker, A. R., and A.B. Baker. 2010. “Anaesthesia for Endoscopic Sinus Surgery.” Acta Anaesthesiologica Scandinavica 54 (7): 

795–803.
2. �Enderby, G. E. H. 1975. “Some Observations on the Practice of Deliberate Hypotension.” British Journal of Anaesthesia 47 (7): 

743–44.
3. �Lindop, M. J. 1975. “Complications and Morbidity of Controlled Hypotension.” British Journal of Anaesthesia 47 (7): 799–803.
4. �Pasch, T, and W Huk. 1986. “Cerebral Complications Following Induced Hypertension.” European Journal of Anaesthesiology 3: 

299–312.
5. �Chang, Han Soo, Kazuhiro Hongo, and Hiroshi Nakagawa. 2000. “Adverse Effects of Limited Hypotensive Anesthesia on the 

Outcome of Patients with Subarachnoid Hemorrhage.” Journal of Neurosurgery 92 (6): 971–75.
6. �Williams-Russo, P., N. E Sharrock, S. Mattis, G. A Liguori, C. Mancuso, M. G Peterson, J. Hollenberg, C. Ranawat, E. Salvati, and T. 

Sculco. 1999. “Randomized Trial of Hypotensive Epidural Anesthesia in Older Adults.” Anesthesiology 91 (4): 926.
7. �Eroglu, Ahmet, Halil Uzunlar, and Nesrin Erciyes. 2005. “Comparison of Hypotensive Epidural Anesthesia and Hypotensive 

Total Intravenous Anesthesia on Intraoperative Blood Loss during Total Hip Replacement.” Journal of Clinical Anesthesia 17 (6): 
420–25.

8. �Eberhart, L. H.J, B. J Folz, H. Wulf, and G. Geldner. 2003. “Intravenous Anesthesia Provides Optimal Surgical Conditions during 
Microscopic and Endoscopic Sinus Surgery.” The Laryngoscope 113 (8).

9. �Ahn, H. J., S. K Chung, H. J Dhong, H. Y. Kim, J. H. Ahn, S. M. Lee, T. S. Hahm, and J. K. Kim. 2008. “Comparison of Surgical Condi-
tions during Propofol or Sevoflurane Anaesthesia for Endoscopic Sinus Surgery.” British Journal of Anaesthesia 100 (1): 50.



24

Annual Queenstown Update in Anaesthesia 2014 

10. �Wormald, P. J, G van Renen, and J Perks. 2005. “The Effect of the Total Intravenous Anesthesia Compared with Inhalational 
Anesthesia on the Surgical Field during Endoscopic Sinus Surgery.” American Journal of Rhinology 19 (5): 514–20.

11. �Jacobi, Klaus E, Brigitte E Böhm, Andreas J Rickauer, and Christina Jacobi. 2000. “Moderate Controlled Hypotension with 
Sodium Nitroprusside Does Not Improve Surgical Conditions or Decrease Blood Loss in Endoscopic Sinus Surgery.” Journal of 
Clinical Anesthesia 12 (3): 202–7. 

12. �Choi, W.S., and N. Samman. 2008. “Risks and Benefits of Deliberate Hypotension in Anaesthesia: A Systematic Review.” Interna-
tional Journal of Oral and Maxillofacial Surgery 37 (8): 687–703.

13. �Saricaoglu, F, Celiker, V, and Basgul, E. 2005. “The Effect of Hypotensive Anaesthesia on Cognitive Functions and Recovery at 
Endoscopic Sinus Surgery (letter).” European Journal of Anaesthesiology 22: 154–63.

LMA for ENT

14. �Williams, P. J., C. Thompsett, and P. M. Bailey. 1995. “Comparison of the Reinforced Laryngeal Mask Airway and Tracheal Intuba-
tion for Nasal Surgery.” Anaesthesia 50 (11): 987–89.

15. �Webster, Anthony C. MbChB, Patricia K. Morley-Forster, Victor Janzen, James Watson, Steven L. Dain, Donald Taves, and Dale 
Dantzer. 1999. “Anesthesia for Intranasal Surgery: A Comparison Between Tracheal Intubation and the Flexible Reinforced 
Laryngeal Mask Airway.” Anesthesia & Analgesia February 1999 88 (2): 421–25.

16. �Ahmed, M. Zubair, and Akbar Vohra. 2002. “The Reinforced Laryngeal Mask Airway (RLMA) Protects the Airway in Patients 
Undergoing Nasal Surgery — an Observational Study of 200 Patients.” Canadian Journal of Anesthesia 49 (8): 863–66.

17. �Ahmed, Atef, and Fawaz Ahmed. 2008. “Comparison of Laryngeal Mask with Endotracheal Tube for Anesthesia in Endoscopic 
Sinus Surgery.” American Journal of Rhinology 22 (6): 653–57.

18. �Sierpina, David I., Hamad Chaudhary, David L. Walner, Dana Villines, Karen Schneider, Marissa Lowenthal, and Yuri Aronov. 
2012. “Laryngeal Mask Airway versus Endotracheal Tube in Pediatric Adenotonsillectomy.” The Laryngoscope 122 (2): 429–35.

19. �Kaplan, Andrew, Gregory J. Crosby, and Neil Bhattacharyya. 2004. “Airway Protection and the Laryngeal Mask Airway in Sinus 
and Nasal Surgery.” The Laryngoscope 114 (4): 652–55.

20. �Nicholls, M, and A Patel. 2001. “Proseal Laryngeal Mask Airway Used for Prolonged Middle Ear Surgery (letter).” British Journal 
of Anaesthesia 87 (2): 323–24.

Lignocaine to the cords

21. �D’Aragon, F, Nicolas Beaudet, Véronique Gagnon, René Martin, and Yanick Sansoucy. 2013. “The Effects of Lidocaine Spray 
and Intracuff Alkalinized Lidocaine on the Occurrence of Cough at Extubation: A Double-Blind Randomized Controlled Trial.” 
Canadian Journal of Anesthesia 60 (4): 370–76. 

22. �Estebe, J. P., G. Dollo, P. Le Corre, A. Le Naoures, F. Chevanne, R. Le Verge, and C. Ecoffey. 2002. “Alkalinization of Intracuff Lido-
caine Improves Endotracheal Tube-Induced Emergence Phenomena.” Anesthesia & Analgesia 94 (1): 227–30.

Jet ventilation/Hunsaker

23. �Jaquet, Yves M.D., Philippe M.D. Monnier, Guy M.D. Van Melle, Patrick M.D. Ravussin, Donat R. M.D. Spahn, and Madeleine M.D. 
Chollet-Rivier. 2006. “Complications of Different Ventilation Strategies in Endoscopic Laryngeal Surgery: A 10-Year Review.” 
Anesthesiology January 2006 104 (1): 52–59.

24. �Hunsaker, DH. 1994. “Anesthesia for Microlaryngeal Surgery: The Case for Subglottic Jet Ventilation. [Review] [128 Refs].” Laryn-
goscope, August, 1–30.

25. �Davies, Joanna M., Allen D. Hillel, Nicole C. Maronian, and Karen L. Posner. 2009. “The Hunsaker Mon-Jet Tube with Jet Ventila-
tion Is Effective for Microlaryngeal Surgery.” Canadian Journal of Anesthesia/Journal Canadien D’anesthésie 56 (4): 284–90. 

26. �Cook, T. M., and R. Alexander. 2008. “Major Complications during Anaesthesia for Elective Laryngeal Surgery in the UK: A Na-
tional Survey of the Use of High-Pressure Source Ventilation.” British Journal of Anaesthesia 101 (2): 266–72.

27. �Leiter, R., A. Aliverti, R. Priori, P. Staun, A. Lo Mauro, A. Larsson, and P. Frykholm. 2012. “Comparison of Superimposed High-Fre-
quency Jet Ventilation with Conventional Jet Ventilation for Laryngeal Surgery.” British Journal of Anaesthesia 108 (4): 690–97.

Free Flap Surgery

28. �Gooneratne, H., B. Lalabekyan, S. Clarke, and E. Burdett. 2013. “Perioperative Anaesthetic Practice for Head and Neck Free Tis-
sue Transfer – a UK National Survey.” Acta Anaesthesiologica Scandinavica 57 (10): 1293–1300.

29. �Scholz, A., S. Pugh, M. Fardy, M. Shafik, and J. E. Hall. 2009. “The Effect of Dobutamine on Blood Flow of Free Tissue Transfer 
Flaps during Head and Neck Reconstructive Surgery*.” Anaesthesia 64 (10): 1089–93. 

30. �Clark, Jonathan R., Stuart A. McCluskey, Francis Hall, Joan Lipa, Peter Neligan, Dale Brown, Jonathan Irish, Patrick Gullane, and 
Ralph Gilbert. 2007. “Predictors of Morbidity Following Free Flap Reconstruction for Cancer of the Head and Neck.” Head & 
Neck 29 (12): 1090–1101.


