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Introduction

Perioperative airway management includes

Abstract

BACKGROUND: Tracheal extubations may be performed before or after awakening from anaesthesia. The
advantage of extubation during anaesthesia may avoid all the unpleasant effects of fully awake extubation such
as severe hypertension and tachycardia, malignant dysrhythmias, myocardial ischemia laryngospasm, and cough
induced high intraocular and intracranial pressure.

AIM: To show the current practice of performing extubations in Kosovo, as well as the advantage and
disadvantage in performing this procedure in an awake patient or inpatient in light anaesthesia.

MATERIAL: This study is conducted at the Regional Hospitals and the University Clinical Center of Kosovo
during the year 2015. A questionnaire is given to the anesthesiologists to collect information about the techniques
used for extubation, timing and management of extubation.

RESULTS: Based on this survey results that 86% of an anesthesiologist (71) extubate the patients when they are
completely awake, while 14% of them (12) prefer to extubate the patients under light anaesthesia. From all
anesthesiologists involved in this study, forty of them reported problems during extubation. Complications were
related to airway, and they are treated by oxygenation and jaw support, but in rare cases, reintubation were
performed.

CONCLUSION: Complications during extubation remain important risk factor while extubation during light
anaesthesia can minimise some of them.

manifested by hypoxemia and/or hypercapnia, and
cardiac  disturbances including death. Minor
complications are faced by the anesthesiologist as a
laryngeal irritation (the incidence is reported up to
45%), sore throat and hoarseness (commonly in

taking care of both intubation and extubation. Airway
management and mechanical ventilation during
anaesthesia is a crucial daily practice of every
anesthesiologist. To ensure a successful anaesthesia
process, the anesthesiologist must create a plan how
to conduct anaesthesia and airway management. It is
recently reported that extubation period can face to

intubated patients for a long period or difficulty
intubated trachea) occur in most intubated patients.

Difficult mask ventilation or difficult intubation
can result in lips, mouth, or pharynx damage. It is
reported even hypoglossal nerve damage, causing
numb tongue 1 - 2 weeks after extubation [2]. The

the  anesthesiologist ~ perhaps ~ more  sharp iterature offers no significant convincing data on this
complications compared with endotracheal intubation g,
[1]. o : .
o ) ] The main aim of this study is to evaluate the
No guidelines exist regarding the best eytypation techniques related to the surgery

extubation technique or timing, to prevent the post-
extubation complications. There are many potential
complications which may occur during extubation
including post-extubation respiratory failure

procedures including extubation time, and patients are
positioning as well. Secondly, the study tends to
reveal all the complications after extubation, their
incidence, and all treatment approaches.
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Material and Methods

This study is conducted at the Regional
Hospitals and the University Clinical Center of Kosovo
during the year 2015. A questionnaire in Albanian
language (native language) is given to the
anesthesiologists who are working in Regional
Hospitals in Kosovo and University Clinical Center of
Kosovo. A total of 89 questionnaires were distributed
to them, and they returned it after they completed the
guestionnaire. The modified questionnaire [3], was
applied as a tick - box format with a dedicated space
for further necessary explanations. The questionnaire
included information about the gender, years of work
as anesthesiologists, anaesthesia techniques used,
and techniques used for extubation, the timing of
extubation, management of extubation including
patient position during extubation and if there were
any complications during extubation in the last six
months.

The last part dealt with the
complications and management of
complications during extubation.

type of
these

Results

A total 89 questionnaires were distributed,
and 83 questionnaires were completed and returned
(93% respond rate). The years of experience as
anesthesiologist were included in this study. The
mean value was 13 (range from 3 - 35 years). Ten of
respondents (13%) were from Regional Hospitals of
Kosovo and the others from University Clinical Center
in the capital.

According to the data referred by
anesthesiologists results that they extubate the patient
either when is completely awake or under light
anaesthesia 71 vs 12 (86% vs 14%). About 86% of
respondents always use 100% of O, for 2 - 5 minutes
before extubating, 36% of them occasionally use
reversal agents, while aspiration during extubation is
used by 89% of respondents, as summarised in Table
1.

Supine and head up position during
extubation were used in elective surgery and at obese
patients, but lateral left and lateral left with head down
position were used significantly in emergency surgery
patients.

Table 1: Airway management and extubation

The trachea is always extubated in the
operation theatre, and all patients are transferred
extubated to the recovery room breathing oxygen.
From all respondents, 40 reported problems during
extubation. Table 2 demonstrates the positions of
patients in the moment of extubation.

Table 2: Position(s) at extubation

Head up Supine Lateral left  Lateral left and head down
Elective 32 44 4 2
Emergency 36 14 26 12
Obese 52 18 18 0

We observed and memorised all the reported
complications after the patients were extubated. As
shown in Table 3, the most common complication
after extubation is a cough, desaturation,
laryngospasm, and airway obstruction.

Table 3: Incidence of complications after the extubation

Complications Nr %
Coughing 80 45%
Breath holding 10 6%
Airway obstruction 12 %
Laryngospasm 10 6%
Desaturation 26 15%
Inadequate reversal 16 9%
Apnoea 8 5%
Vomiting 4 2%
Aspiration 2 1%
Haemodynamic instability 8 4%
Total 176 100%

Complications were treated with oxygen
therapy, jaw support, but in some cases, the
medicaments were used significantly to treat the
complication. In fourteen patients reintubation is
undertaken because of due to difficulties in
maintaining adequate respiratory (Table 4).

Table 4: Treatment methods of the complications

Occasion

Always Mostly ally Never
100% oxygen for 2—5 min before extubation 86% 14%
Reversal agents 22% 42% 36%
Aspiration 64% 25% 11%

Treatment of complications n
Oxygen 96
Jaw support 74
Propofol 26
Midazolam 2
Reversal drugs 30
Suxamethonium 8
Re-intubation 14
Discussion

The extubation can be performed before or
after the patient regains consciousness. The main
benefits of extubation in deep anaesthesia include
minimising several side effects of sympathetic
stimulation as hypertension, tachycardia,
laryngospasm, cough, and increased intraocular and
intracranial pressure. This would be beneficial when
avoidance of the hemodynamic and respiratory
reflexes to extubation is advisable (e.g. following
certain intracranial, ophthalmologic, or thoracic
surgical procedures). The principal disadvantage of
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tracheal extubation during deep anaesthesia is the
increased risk of upper airway obstruction and
inadequate airway protection rendering the patient
prone to pulmonary aspiration [1]. During the
extubation sequence, the anesthesiologist should be
careful to provide oxygen to the patient [4]. Extubation
has been performed when the patient is either fully
‘awake’ or deeply anaesthetised. During awake
extubation, the patient can maintain the airway
patency. Deep anaesthesia extubation reduces the
incidence  of coughing, and hemodynamic
perturbations due to sympathetic stimulation, but can
be associated with increased likelihood of upper
airway obstruction [30][31][32]. This extubation
approach is applied in patients whom airway
management is easy, and the gastric aspiration risk is
not evident.

For all participants, 86% of them always use
100% O, before extubation; these were answers if
they use 100% O, before extubation of the patient,
which is in line with recommendations for patient
extubation. Before extubation, the anesthesiologist
can often increase FiO, to maximise oxygenation in
case of failed extubation [19]. Recently has been
reported that higher FiO, can induce postoperative
atelectasis, but controversies exist [20][21]. In order to
avoid unnecessary post-extubation hypoxia, a higher
FiO, can be recommended [22][23][24][25][26].

Anesthesiologists use reversal agents for
reversal of neuromuscular block in most of the patient.
In patients at high - risk for extubation failure,
incomplete reversal of muscle relaxation will
contribute to, or even be the primary cause of upper
airway obstruction after extubation. Therefore
clinically adequate return of neuromuscular function
following administration of muscle relaxants is
essential. This can only be assured by using
quantitative relaxometry [47]. If such a technique is
not available, muscle relaxants must be antagonised
by appropriate doses of acetylcholine esterase
inhibitors or sugammadex while ventilation needs to
be continued for 3 - 4 h after the last dose of an
intermediately long-acting muscle relaxant. According
to our data results, 89% of anesthesiologists perform
tracheal aspiration always during the extubation.
Suction must be smooth and ideally performed under
direct laryngoscopy [27][28]. Special care must be
taken if there is bleeding or clots in the airway. The
suction must be carefully performed or even avoided
because of increased risk of the airway and tracheal
tree obstruction by blood [29]. In elective operations,
extubation was more frequently performed in the
supine and head up positions. In emergency surgery,
the head up and left lateral position was usually
chosen. In obese patients, however, most
anaesthetists preferred a head up position before
tracheal extubation. There is no consensus on the
suitable patient’s position during extubation, but
ahead - up (reverse Trendelenburg) or semi-
recumbent position may be preferred. The

anesthesiologist performed the obese patient’s
extubation in the head - up tilt because of benefits in
airway monitoring and management. This position is
accepted for the non - fasted patient [18, 48] as well.
The trachea is always extubated in the operating
room, and all patients are transferred extubated to the
recovery room breathing oxygen. During extubation,
the incidence of coughing was 45% of total
complications, about 6% of patients were complicated
with laryngospasm while desaturation represents 15%
of all complications because is considered a major
cause of upper airway obstruction. It may be provoked
by sudden stimulation while the patient is in a light
plane of anaesthesia, and by vocal cord irritation
through secretions (e.g. saliva, blood, gastric content).
Although suction of the oropharynx should routinely
be performed, it must be performed while the patient
is still deeply anaesthetised because any irritation of
the vocal cords at a light plane of anaesthesia may
provoke laryngospasm. Extubation during application
of positive airway pressure is an additional means of
removing secretions from around the vocal cords. This
manoeuvre may, however, provoke coughing. If
tracheal tube (TT) cuff pressure has been monitored
and maintained at the recommended level, extubation
without prior cuff deflation may be a further means of
removing secretions from above the vocal cords
during extubation [45]. If risk factors for the
development of laryngospasm exist, extubation during
deep anaesthesia should be considered. Patients
being extubated during deep levels of anaesthesia are
preferably placed in the lateral (and possibly slightly
Trendelenburg) position to keep the vocal cords clear
of secretions during emergence. Even that reversal
agents were used in most of the patients, and most of
the anesthesiologists reported that they extubate the
patients always or mostly in awake or under light
anaesthesia, 9% of complications where due to the
inadequate reversal. It is important to highlight that in
regional hospitals or University Clinical Center is not
available equipment or tools for monitoring of the
neuromuscular block and for neuromuscular block
reversal. Oxygen is used mostly (n = 96) to treat the
complications, then airway open techniques and
reversal drugs including and propofol are drugs used
mostly to treat the complications. Guidelines are
designed to describe the actual practice on the topic
and are evidence-based medicine helping the
anesthesiologists to manage the life - threaten
everyday issues [11][34][35][36][37][38][39][40][41].
None of the actually published guidelines addressed
to the extubation approach [6][7][8][9][10][11]. The
residency programs do not always deal with
extubation which is, of course, one of the most
important moments in anaesthesia. Extubation after
anaesthesia differs from ICU extubation. Several
events can occur after extubation [13][33][42][43], but
outcomes are improved by planning, organization and
communication [14][15][44].

Results of this survey show that complications
during extubation remain important risk factor in the
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management of anaesthesia, and in current practice
in Kosovo" Usually the experience of the
anesthesiologist is an important factor in avoiding
complications of the extubations and not related if it is
Regional Hospital or University Clinical Center.

Author contributions

Nehat Baftiu contributed to the original idea of
the study, Islam Krasnigi collected data and analysed
them, all authors contributed to the discussion section
and manuscript preparation for submission.

References

1. Priebe HJ. 19RC2 Airway management at the end of
anaesthesia: extubation and related issues, Sunday, 12 June 2011
17:00 - 17:45 Room: Emerald Room.
http://www.esahg.org/~/media/ESA/Files/Refresher%20Courses/20
11/Airway%20management%20at%20the%20end%200f%20anaes
thesia%20Extubation%20and%20related%20issues%20(2011).ash
X

2. Martin KT. EXTUBATION: GUIDELINES AND PROCEDURE by
BVE, RRT, RCP p6.
www.rcecs.com/myce/pdfdocs/course/v7020.pdf#

a. Rassam S, Sandbythomas M, Vaugham RS and Hall JE. Airway
management before, during and after extubation:a survey of
practice in the United Kingdom and Ireland. Anaesthesia. 2005;
60:995-1001. https://doi.org/10.1111/j.1365-2044.2005.04235.x
PMid:16179045

3. Membership of the Difficult Airway Society Extubation Guidelines
Group: Popat M (Chairman), Mitchell V., Dravid R., Patel A.,
Swampillai C. and Higgs A. Difficult Airway Society Guidelines for
the management of tracheal extubation. Anaesthesia. 2012; 67:
318-340. https://doi.org/10.1111/j.1365-2044.2012.07075.x
PMid:22321104

4. Peterson GN, Domino KB, Caplan RA, Posner KL, Lee LA,
Cheney FW. Management of the difficult airway: a closed
claimsanalysis. Anesthesiology. 2005; 103: 33-9.
https://doi.org/10.1097/00000542-200507000-00009
PMid:15983454

5. American Society of Anesthesiologists Task Force on
Managementof the Difficult Airway. Practice guidelines for
managementof the difficult airway: an updated report by the
American Society of Anesthesiologists Task Force on Management
of the Difficult Airway. Anesthesiology. 2003; 98:1269-77.
PMid:12717151

6. SIAARTI Task Force on Difficult Airway Management.
L'intubazionedifficile e la difficolta di controllodelle vie
aereenell'adulto(SIAARTI). Minerva Anestesiologica. 1998; 64:
361-71. PMid:9835725

7. Braun U, Goldmann K, Hempel V, Krie C. Airway
management.Guidelines of the German Society of Anesthesiology
andintensive Care. Anasthesiologie, Intensivmedizin,
Notfallmedizin,Schmerztherapie. 2004; 45: 302—6.

8. Boisson-Bertrand D, Bourgain JL, Camboulives J, et al. Difficult
intubation. French Society of Anesthesia and Intensive Care.
Acollective expertise. Annales Francaises D'Anesthesie et de

Réanimation. 1996; 15:207-14. https://doi.org/10.1016/0750-
7658(96)85047-7

9. Crosby ET, Cooper RM, Douglas MJ, et al. The unanticipated
difficult airway with recommendations for management.Canadian
Journal of Anesthesia. 1998; 45:757-76.
https://doi.org/10.1007/BF03012147 PMid:9793666

10. Heidegger T, Gerig HJ, Henderson JJ. Strategies and
algorithms for management of the difficult airway. Best Practice &
Research Clinical Anaesthesiology. 2005; 19:661—74.
https://doi.org/10.1016/j.bpa.2005.07.001

11. Henderson JJ, Popat MT, Latto IP, Pearce AC. Difficult Airway
Society guidelines for management of the unanticipated difficult
intubation. Anaesthesia. 2004; 59:675-94.

https://doi.org/10.1111/].1365-2044.2004.03831.x PMid:15200543

12. Cook TM, Woodall N, Frerk C, Fourth National Audit Project.
Major complications of airway management in the UK: resultsof the
4th National Audit Project of the Royal College of Anaesthetists
and the Difficult Airway Society. Part 1: Anaesthesia. British
Journal of Anaesthesia. 2011; 106:617-31.
https://doi.org/10.1093/bja/aer058 PMid:21447488

13. Fletcher GC, McGeorge P, Flin RH, Glavin RJ, Maran NJ. The
roleof non-technical skills in anaesthesia: a review of current
literature. British Journal of Anaesthesia. 2002; 88:418-29.
https://doi.org/10.1093/bja/88.3.418 PMid:11990277

14. Flin R, Crichton M. Safety at the Sharp End. A Guide to Non-
Technical Skills. Farnham, Surrey: Ashgate Publishing Ltd, 2008.
PMCid:PMC2213827

15. Cooper RM. Extubation and Changing Endotracheal Tubes.
In:Hagberg CA, eds. Benumof's Airway Management:
Principlesand Practice. Philadelphia: Mosby, 2007:1164—-80.
https://doi.org/10.1016/B978-032302233-0.50056-1

16. Calder |, Pearce A. Basic Principles of Airway Management. In:
Calder I, Pearce A, eds. Core Topics in Airway Management.
Cambridge: Cambridge University Press, 2011: 43-52.
PMid:20663116

17. Jubb P, Ford P. Extubation after anaesthesia: a
systematicreview.
http://felipeairway.sites.medinfo.ufl.edu/files/2011/04/2009-
Jubb.pdf (accessed 07./12/2011).

18. Bell MD. Routine pre-oxygenation — A new ‘'minimum
standard'of care? Anaesthesia. 2004; 59:943-5.
https://doi.org/10.1111/j.1365-2044.2004.03971.x PMid:15488049

19. Duggan M, Kavanagh BP. Pulmonary atelectasis: a pathogenic
perioperative entity. Anesthesiology. 2005; 102:838-54.
https://doi.org/10.1097/00000542-200504000-00021
PMid:15791115

20. Hedenstierna G, Edmark L. Mechanisms of atelectasis in
theperioperative period. Best Practice & Research Clinical
Anaesthesiology. 2010; 24:157-69.
https://doi.org/10.1016/j.bpa.2009.12.002

21. Lumb A. Just a little oxygen to breathe as you go off to
sleep...is it always a good idea? British Journal of Anaesthesia.
2007; 99:769-71. https://doi.org/10.1093/bja/aem329
PMid:18006527

22. Benoit Z, Wicky S, Fischer JF, et al. The effect of increased
FIO(2) before tracheal extubation on postoperative
atelectasis.Anesthesia and Analgesia. 2002; 95:1777-81.
https://doi.org/10.1097/00000539-200212000-00058
PMid:12456458

23. Lindahl SGE, Mure M. Dosing oxygen: a tricky matter or a
pieceof cake? Anesthesia and Analgesia. 2002; 95:147-3.
https://doi.org/10.1097/00000539-200212000-00002

24. Edmark L, Kostova-Aherdan K, Enlund M, Hedenstierna
G.Optimal oxygen concentration during induction of
generalanesthesia. Anesthesiology. 2003; 98:28-33.
https://doi.org/10.1097/00000542-200301000-00008
PMid:12502975

Open Access Maced J Med Sci. 2018 Feb 15; 6(2):350-354.

353


https://doi.org/10.1111/j.1365-2044.2005.04235.x
https://doi.org/10.1111/j.1365-2044.2012.07075.x
https://doi.org/10.1097/00000542-200507000-00009
https://doi.org/10.1016/0750-7658(96)85047-7
https://doi.org/10.1016/0750-7658(96)85047-7
https://doi.org/10.1007/BF03012147
https://doi.org/10.1016/j.bpa.2005.07.001
https://doi.org/10.1111/j.1365-2044.2004.03831.x
https://doi.org/10.1093/bja/aer058
https://doi.org/10.1093/bja/88.3.418
https://doi.org/10.1016/B978-032302233-0.50056-1
https://doi.org/10.1111/j.1365-2044.2004.03971.x
https://doi.org/10.1097/00000542-200504000-00021
https://doi.org/10.1016/j.bpa.2009.12.002
https://doi.org/10.1093/bja/aem329
https://doi.org/10.1097/00000539-200212000-00058
https://doi.org/10.1097/00000539-200212000-00002
https://doi.org/10.1097/00000542-200301000-00008

Clinical Science

25. Hardman JG, Wills JS, Aitkenhead AR. Factors determining the
onset and course of hypoxemia during apnea: an investigation
using physiological modelling. Anesthesia & Analgesia. 2000;
90(3):619-24. https://doi.org/10.1097/00000539-200003000-00022

26. Bogetz MS, Tupper BJ, Vigil AC. Too much of a good thing:
uvular trauma caused by overzealous suctioning. Anesthesia and
Analgesia. 1991; 72:125-6. https://doi.org/10.1213/00000539-
199101000-00023 PMid:1953833

27. Evans DP, Lo BM. Uvular necrosis after orotracheal
intubation.The American Journal of Emergency Medicine. 2009;
27:631. https://doi.org/10.1016/j.ajem.2008.09.004 PMid:19497485

28. Quinn A, Woodall N. The End of Anaesthesia and Recovery. In:
Cook T, Woodall N, Frerk C, eds. 4th National Audit Project ofthe
Royal College of Anaesthetists and the Difficult AirwaySociety.
Major complications of airway management in the UK.London:
Royal College of Anaesthetists, 2011: 62—70.

29. Patel RI, Hannallah RS, Norden J, Casey WF, Verghese ST.
Emergence airway complications in children: a comparison
oftracheal extubation in awake and deeply anesthetized
patients.Anesthesia and Analgesia. 1991; 73:266-70.
https://doi.org/10.1213/00000539-199109000-00006

PMid: 1867418

30. Kempen P. Extubation in adult patients: who, what,
when,where, how, and why? Journal of Clinical Anesthesia. 1999;
11:441-4. PMid:10526820

31. Parr SM, Robinson BJ, Glover PW, Galletly DC. Level
ofconsciousness on arrival in the recovery room and
thedevelopment of early respiratory morbidity. Anaesthesia and
Intensive Care. 1991; 19:369-72. PMid:1837424

32. Determination of Sherriff Linda Margaret Ruxton in fatal
accident inquiry into the death of Gordon Ewing.
http://www.scotcourts.gov.uk/opinions/2010FAI15.html
(accessed07/12/2011).

33. Roche N, Durieux P. Clinical practice guidelines: from
methodologicalto practical issues. Intensive Care Medicine. 1994;
20:593-601. https://doi.org/10.1007/BF01705730 PMid:7706576

34. Cook DJ, Greengold NL, Ellrodt AG, Weingarten SR. The
relation between systematic reviews and practice guidelines.
Annals of Internal Medicine. 1997; 127: 210-6.
https://doi.org/10.7326/0003-4819-127-3-199708010-00006
PMid:9245227

35. Woolf SH, Grol R, Hutchinson A, Eccles M, Grimshaw J.
Clinical guidelines: potential benefits, limitations, and harms of
clinical guidelines. British Medical Journal. 1999; 318:527-30.
https://doi.org/10.1136/bmj.318.7182.527 PMid:10024268
PMCid:PMC1114973

36. Sigurdsson GH, McAteer E. Morbidity and mortality associated
with anaesthesia. Acta Anaesthesiologica Scandinavica. 1996;

40:1057-63. https://doi.org/10.1111/].1399-6576.1996.tb05623.x

37. Armitage M, Flanagan D. Improving quality measures in
theemergency services. Journal of the Royal Society of Medicine.
2001; 94:S309.

38. Sanders AB. The development of AHA (American
HeartAssociation) guidelines for emergency cardiac care.
Respiratory Care. 1995; 40:338—-44. PMid:10142406

39. Thomas RD, Waites JH, Hubbard WN, Wicks M.
Cardiopulmonaryresuscitation in a district general hospital:
increased successover 7 years. Archives of Emergency Medicine.
1990; 7:200-5. https://doi.org/10.1136/emj.7.3.200 PMid:2152462
PMCid:PMC1285701

40. McGowan J, Graham CA, Gordon MW. Appointment of
aResuscitation Training Officer is associated with improvedsurvival
from in-hospital ventricular fibrillation / ventriculartachycardia
cardiac arrest. Resuscitation. 1999; 41:169-73.
https://doi.org/10.1016/S0300-9572(99)00046-5

41. Helmreich RL. On error management: lessons from
aviation.British Medical Journal. 2000; 320:781-5.
https://doi.org/10.1136/bmj.320.7237.781 PMid:10720367
PMCid:PMC1117774

42. Westrum R. Human factors experts beginning to focus
onorganizational factors in safety. International Civil
AviationOrganization Journal. 1996; 51:6-8.

43. O'Connor T, Papanikolaou V, Keogh I. Safe surgery, the
humanfactors approach. The Surgeon: Journal of the Royal
Colleges ofSurgeons of Edinburgh and Ireland. 2010; 8:93-5.
https://doi.org/10.1016/j.surge.2009.10.004 PMid:20303890

44. Shamsai J. A new technique for removal of endotracheal tube.
Anesthesia and Analgesia. 2006; 103:1040.
https://doi.org/10.1213/01.ane.0000239021.80428.cb
PMid:17000831

45. Chung YH, Chao TY, Chiu CT, Lin MC. The cuff-leak test is a
simple tool to verify severe laryngeal edema in patients
undergoinglong-term mechanical ventilation. Critical Care
Medicine. 2006; 34:409-14.
https://doi.org/10.1097/01.CCM.0000198105.65413.85
PMid:16424722

46. Plaud B, Debaene B, Donati F, Marty J. Residual paralysis
after emergence from anesthesia. Anesthesiology. 2010;
112:1013-22. https://doi.org/10.1097/ALN.0b013e3181cded07
PMid:20234315

47. Vaughan RS. Extubation — Yesterday and today. Anaesthesia.
2003; 58: 949-50. https://doi.org/10.1046/.1365-
2044.2003.03451.x PMid:12969035

354

https://www.id-press.eu/mjms/index


https://doi.org/10.1097/00000539-200003000-00022
https://doi.org/10.1213/00000539-199101000-00023
https://doi.org/10.1213/00000539-199101000-00023
https://doi.org/10.1016/j.ajem.2008.09.004
https://doi.org/10.1213/00000539-199109000-00006
https://doi.org/10.1007/BF01705730
https://doi.org/10.7326/0003-4819-127-3-199708010-00006
https://doi.org/10.1136/bmj.318.7182.527
https://doi.org/10.1111/j.1399-6576.1996.tb05623.x
https://doi.org/10.1136/emj.7.3.200
https://doi.org/10.1016/S0300-9572(99)00046-5
https://doi.org/10.1136/bmj.320.7237.781
https://doi.org/10.1016/j.surge.2009.10.004
https://doi.org/10.1213/01.ane.0000239021.80428.cb
https://doi.org/10.1097/01.CCM.0000198105.65413.85
https://doi.org/10.1097/ALN.0b013e3181cded07
https://doi.org/10.1046/j.1365-2044.2003.03451.x
https://doi.org/10.1046/j.1365-2044.2003.03451.x

