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ABSTR.

ftis well-estabhished that endotracheal intubation in the field is associated with a
considerably greater degree ol difficulty, and a much higher complication and failurc
rate than intubation undertaken in the operating-theatre environment.  The reasons for

this are many-fold, have been quantified and discussed in detail.

This study assesses the difTiculties encountered by paramedics in the lield, by
identifying factors contributing to difficult and failed intubation, by quantifying the
incidence ol difficull and failed intubations, by assessing and describing the incidence of
complications and adverse outcomes, and by assessing the impact of the procedure on

patient care.

This dissertation includes a comprehensive mternational literature review of studies
related to prehospital endotracheal intubation, and discusses and compares these

published findings to the results oblained from this study.

Furthermore, this study provides feedback to paramedics, paramedic-educators and
managers, by offering a comprehensive strategy for improvement in the procedure of
field intubation, with a view to increased safety, ease of execution, and improved patient

gutcome.



INTRODUCTION:

This study on endotracheal intubation practices by paramedics was undertaken

throughout the Western Cape’s prehospital Emergency Medieal Services (EMS).

Reason for undertaking this study:

Experience

I have been integrally involved in the Western Cape’s EMS system, “Metro Ambulance
and Rescue’, since 1982, T have worked within the system as paramedic, medical
officer, paramedic instructor, registrar in anacsthesia and more recently as a specialist
anaesthetist. This experience has included service with Metro’s Advanced Life Support
Unit, Metro Rescue, the Red Cross Air Mercy Service’s Tixed-wing and helicopter

acromedical programme, and Wilderness Scarch and Rescue’s helicopter and ground-

based activitics

Obseryations:

In my expericnce of prehospital airway management, and in my observations of
paramedics’ undertakings in this regard, 1t has been my ancedotal opinion that the
difficulties encountered in the field are far greater than those encountered in the hospital
environment, and that consequently the rate of difficult and failed intubation in the ficld

is much greater than in the hospital environment.

The literature:

This has been borne out by the international literature, but there have been many
conllicting international studies over the past decade that have examined prehospital
endotracheal intubation in terms of difficulty and failure, adequacy of training, skills
maintenance, and most importantly, on patient outcome.  Notwithstanding the volume

ol research on the subject, there remains a quagmire of controversy.



The “San Diego Paramedic Rapid Sequence Intubation Trial” was a landmark study
comparing outcomes in intubated vs. non-intubated severely head-injured patients. The
authors discovered a significant degree of inadvertent hyperventilation, significant
oxygen desaturation, bradycardia and hypotension during and after intubation. This
trial made the international EMS community sit up and take notice, as mortality was
significantly increased in the imubated cohort, prompting early termination of the trial

on ethical grounds.

The authors postulated that transient hypoxia, hypotension and bradycardia, inadvertent
hyperventilation (compromising cerebral perfusion), and longer scene times most
probably contributed to the mcreased mortality.

In further studies by Sloane 24, Murray = Bochicchio *® and Davis et al 7, the authors
found that mortality in the ficld-intubated groups was signilicantly greater than in the
non-intubated groups, that patients intubated i the field had significantly longer scene
times in comparison to their hospital-intubated counterparts, and that they were far more

likely fo develop pneumonia.

In onc ol only two large prehospital intubation studics with positive outcomes, Winchell
and Hoyt ™! reported a 10% absolute survival benefit from paramedic intubation without
the use of neuromuscular blockade.  In the second study, Bulger et al ** demonstrated
lower mortality and better outcomes l[or the paralysed group in comparison to the non-
paralysed group, suggesting a significant benefit to RS1 techniques in the field.

32333435 " the mortality rates between the BVM-ventilated and

In multiple studies
intubated groups were virtually identical, and in some of these the BVM-ventilated
groups showed improved outcome over the intubated groups.  All of the authors
concluded that endotracheal intubation conlerred no demonstrable survival benefit or

functional advantage over BVM ventilation in an urban EMS system.
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Whilst the benefits of ficld intubation appear “intuitively obvious’, my obscrvations and
reading around the subject have forced me o ask the question, “Are paramedic ficld

intubation techniques and conditions optimal, and do we underiake prehospital

s

endotracheal intubation appropriately?”  Or, more simply put, “Arc we helping or

()‘ﬁl

hurting our patients?

Since no chinical audit has ever been undertaken by our service, and since basic and
advanced airway management 18 of paramount importance in the context of emergency
medicine, it became clear that this aspect of our clinical practice would benelit from in-

depth investigation.

Spaite and Criss ', in an editorial comment on the landmark San Dicgo Paramedic

Rapid-Sequence Intubation Trial, state very aptly:

“..except for defibrillation, essentially no EMS intervention has been prospectively
evaluated with robust methodologies that allow us to conclude that safety has been
established. .. the vast majority of EMS systems have implemented interventions based
on the *“Mount Everest” approach - because 1°s there. We can no longer assume that,
because we believe we arc improving paticnt outcomes, this excuses us from verilying
that we are in fact improving patient outcomes.  The blind Mount Everest approach to

EMS must end.”

‘ ol - . - . .
Wang and colleagues °, accomplished rescarchers in the field, have left us with the

following sage wisdom:
“Unlortunately, we cannot begin to fix the sinking ship until we shine bright lights on

the holes in the hull.  Perhaps more alarming is the fact that we often do not recognise

that the ship is slowly sinking.  Many EMS systems do not bother to frack intubation
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errors or success rales. s it possible that we lack the courage 1o look because we are

alraid ol what we may {ind?  Or is it that we do not care to know?”

Reasons for difficult intubation experienced by paramedics in the field:
There are multiple reasons to explain the anticipated observation that endotracheal
intubation in the ficld is very much more difficult than intubation in the operating-

theatre environment.  These would include:

e The inherent dangers of a chaotic casualty scene;
e Concemns {or personal safety;
» A working environment that comprises:
o poor lighting;
o high noise levels;
o adverse weather conditions;
o bright sunlight (obscuring laryngoscopy);
o paramedics working on their knees or lying flat on the ground;

the ubiquitous presence of such hazards as broken glass, leaking motor

o

fuel and oil, and body fluids on the ground.

o Patients are often found in challenging locations — crumpled on the floor ol a
cramped bathroom, trapped mside motor vehicle wreckage, or lying lace-down
in a muddy ditch, ete.

s “Jump bags’, oxygen cylinders, portable suction units and cardiac monitor-
defibrillator units often have to be carried some considerable distance {from the
response vehicle, up flights of stairs, across busy freeways, or down clevator
shalts, to name but a few of a paramedic’s daily challenges.

# In order to begin resuscitation, equipment first has to be unpacked from ‘jump
bags’, and laid out as best as possible under the circumstances.

e  Paramedics in the Western Cape work alone for much of the time, as opposed to
their American counterparts, who ofien work doubled-up as paramedic teams.

This necessitates that our paramedics work with personnel who are not trained in
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advanced life support, and are unfamiliar with the practice of endotracheal
intubation.  Working with essentially untrained assistants under such trying
circumstances is indecd enormously challenging, and would be so 1o any
specialist anacsthetist with many years training and experience.

e Patients often have fluctuating levels of consciousness, and notwithstanding, are
more oflen than not combative.  Paramedics have an extremely limited
pharmacological armamentarium, and do nol have an array ol intravenous
anaesthetic agents at their disposal; and certainly have no access to
neuromuscular blocking drugs.

e Added to this are the difficulties imposced by:

o cervical spine immobilisation;

o the potential full stomach and aspiration;
o craniofacial trauma;

o facial burng;

o upper airway haemorthage.

Thus, one cannot expect paramedics, who have [ar less training than specialist
anacsthetists, and who do not perform endotracheal intubation nearly as frequently as
anaesthetists do, 1o perform feld intubation as well as anacsthetists do in the controlled

“ideal” environment of the operating-theatre.

Hypothesis:
Field endotracheal intubation by paramedics is undertaken with much greater difficulty
than intubation carried out in hospital by anacsthetists, and consequently, complication

rates are higher and patient care is adversely affected.

This has led me to question a number of factors associated with paramedic intubation:
e the patient-specific appropriateness of {ield intubation;
e whether or not we can make paramedic intubation casier and more successful

through:

12



v

o Recognising factors leading to ditficult and failed intubation;

o Improving the training of paramedics;

o Providing algorithm-based protocols for clearer guidance;

o Providing additional “difficult airway” equipment to paramedics;

> Consideration of broadening the prehospital drug protocol.

oy

In order to carry out the above, 1l has been necessary 1o attempt to:
e objectively quantify the nature and rate of difficult and lailed intubation;

2.

e identily the factors leading to, or contributing to difficult and failed intubation;

e measure physiological parameters to assess the impact of field intubation on the

patient.

Aims of the study:

Assess the difficultics encountered by paramedics in the ficld;

@
o  Quantify the rate of difficult and lailed intubation n the hands of paramedics;
e Assess the incidence of complications and adversc incidents;

s Provide an idea of the patient-specilic appropriateness of intubaiion in the ficld;

L]

Assess the impact ol the procedure on patient care;

Provide feedback to paramedics, managers and educators;
s Ofler a strategy for improvement in the execution of the procedure, with a view

1o improved patient outcome.
[ have, in addition, undertaken a comprehensive literature review on the subject, in order

o provide added insights, and 1o present a first-world backdrop against which to provide

an international comparison of practices in the Western Cape,

13



METHOD:

The Study:

This study was limited to paramedics of “Metro Ambulance and Rescue”, the EMS
system of the Provincial Government of the Western Cape.  The study was conducted
across all regions of the Western Cape, both rural and urban.  The time period for
collection of data was from 31 November 2004 to 31 May 2005. Permission for the
study was obtained from the Direclor of Emergency Medical Services, Dr Cleeve

Robertson.

The study took the form ol an anonymously-returned prospective questionnaire.  Fach
questionnaire required filling in ol tick-boxes, with the occasional data-field requiving
numeral inputs, such as time and oxygen saturation.  One questionnaire was completed
[or cach attempled intubation, as soon alter the event as possible.  Paramedic ‘partners’
were requested 1o note such parameters as times and oxygen saturation while the

paramedics treated patients as they normally did.

All candidates enlisted voluntarily, and no pressure was applied to any paramedics o
submit questionnaires against their will.  Paramedics were urged to report honestly, and
not to change existing practices for the sake of the study — the importance of

documenting intubation attempts “as they happened”, without altering ‘routine

everyday’ practices, was stressed.

The voluntary and anonymous nature ol the return accorded the safety and freedom that
there could be no follow-up, victimisation, retribution or ridicule of any sort by peers,

management, or supervising doctors.  Questionnaires were returned in sealed envelopes.

As far as possible, all paramedics in Metro’s employ were individually canvassed by

mysclf.  The reasons for the study, the nature of the study, and the clear instructions on

how 1o complete the questionnaires were explained to paramedics in small groups,



gathered at individual ambulance stations throughout the province. T personally drove

throughout the provinee with this undertaking, with one of the Metro doctors.

In addition to cach paramedic being handed a pack of questionnaires, and in addition to
the verbal explanations, a covering letter with written instructions was also provided
with cach pack ol questionnaires.  The covering letier, written instructions and

questionnaire arc provided in the addenda.

Literature Review:
| carricd out a Pubmed/Medline Berature search. The search erttenia included the
{erms:

e Paramedic endotracheal intubation;

e  Prchospital endotracheal intubation;

¢ [mergency endotracheal intubation;

e Difficult endotracheal inmtubation;

e Failed endotracheal intubation.

I excluded all articles that did not refer direetly o the prehospital environment, and

included all articles between 1 January 2000 and 31 May 2005,

I have included supplementary journal articles drawn from a wider frame of reference
and time-lrame, in order to illustrate or further enhance points around my discussion of

the core subject.



RESULTS:

Table 11 Questionnaires:

Questionnaires: No. %
Documented Intubations: ) 140 100
Within ércatcr Cape Town arca: 102 71
 Outside greui@r“&apc Town area: 38 29
M()pudtumal paramedics: 69 100
Cape Town Metropole: 41 60
” {fﬁtzll}{ing areas: 27 40
No. rclun‘ai;ig questionnaires: ,‘ 20 28
Table 2: Years of Experience:
| Years of experience: . No. %
Student: | e 4
Qualified <1 year: . I3 9
Quuliﬁ&i 12 years: 6 4
(3115!113&1 2-3 years: 30 21
Qualificd 3-4 years: I Y 22
54 39

Qualified =>4 years:

Table 3: Average Number of Intubations per Paramedic:

w}"—\\z’ez‘agu no. of intubations per paramedic No. %

None (except for this one): 3 2
<2 per month: 0 0
2-4 per month: 44 31
4-8 per month i - 170 150
=8 per month: 22 16
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Comment on Table 3:

97% ol relurns were done by paramedics who perform at least 2 intubations per month,

Table 4: Patient Age:

Patient A ge: No. %
70 ),un*; ) 5 4
50-70 years: 27 19
- 18-50 yoars: o 80 57
10-18 years: s 4
5-10 years: 4 3
E:}{}sz; 5 4
0-1 year: ‘ 14 10

Comment on Table 4:

17% of mtubations comprise children under the age of 10 yrs.

Table 5: Patient Category:

Ni‘;iﬂicm:’m('lategm‘y: No. %
Cardiac arrest; 35 25
Head injur};_ 39 28
l’olg;ﬂ:éuma: ) 17 12
Medical non-cardiac arrest: 46 32
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Table 6: Indications for Intubation:

Indications for Intubation: No. %
Cardiopulimonary resuscitation: 48 34
GOS <8/15; for airway protection only: 38 27

Wilﬁadequatc aﬁfway mainienance and 52 37
inadequate ventilation:

Adequate airway mainicnance but inadeqguate | 7 S

ventilation:

Table 7: Place Intubated:

Place Intubated: No. Yo
Nflrz{é,:pii,zll or clinic: 31 22
Doctor present: 2 19
In ambulance: 32 23
Roadside or casualty scene: 50 36
Residence or Blace of work: 25 18

Table 8: Time Spent in Paramedic’s Care:

Mean time:

Maximum time;

5 hours

60 minules

Minirmoum time:

20 minutes




Table 9: Kase of Intubation:

Fase ol intubation: No. %
CBasy: 64 45
' Moderately difficult: 41 29
Very difficuli: 22 16
Failed: I3 9
Table 10: Cormack and Lehane Grade:
Cormack & Lehane grade: No. Yo
Cirade §; 54 39
Grade [1: 37 26
Girade 11 20 14
Grade 1V: 8 6

Table 11: Degree of Patient Struggling (Effort/Resistance):

f)c;:grcc ol struggling: No. %
Patient faceid (no struggling): 166 47
Minimal s‘mlgzg]mg 139 28
Considerable struggling: 19 14
Maximal struggling: i 5

Table 12: Ease of Intubation vs. Cormack & Lehane vs. Patient Effort:

Ease of Intubation: Y% Cormack & L.chane: % Patient Elfort: Y

Hasy: 45 Grade I: 39 None: 47

Moderately difficult: 29 Grade [l: 26 Minimal: 28
Very difficult: 16 | GradeHl: 14 | Considerable: | 14
Failed: 9 Grade ['V: 6 Maximal: 18




Table 13: Difficult Intubation Related to Patient Group:

1y Head Injury:
Difficult and [ailed intubations:

Failed intubations:

Ditficult and failed intubations:

Failed intubations:

3} Polytrauma:
DifTicult and fatled intubations:

Failed intubations:

39 patients in total
59% of this group
5% of this group

| 46 patients in total
48% of this group

13% of this group

17 patients in total
47% of this group

12% of this group

) Cardias Arrst:
Difficult and faded mtubations:

Fatled intubations:

35 patients in total
40% of this group

3% ol this group

Comment on Table 13:

It is well to note that 50% of all fatled mmtubations oceur in the ‘other medical non-

cardiac arrest’ group.

Table 14: Cardiac Avrest Group Related fo Patient Effort:

Degree of elfort/struggling No. Yo
“No effort (patient [laceid): 29 84
Minimal eltort: 3 9
Not specified: 3 9




Table 15: Patient Group Related to *Considerable’ and ‘Maximal® Struggling:

Paticnt g,z‘oa p: No./Total in group Y
Cardiac arvest: 0/35 0o
Head mi"njury: 15/39 38
Other medical: 5/46 17

Pol yiz‘aum;i; 4 24

Table 16: Difficult Intubation Related to Paticot Group and Glasgow Coma Scale:

Paticnt group % diflicult % failed Mean GCS
Cardiac arrest: 37 3 32
Head injury: 54 I 5.1 )
"_‘fioiytrauﬁia: 53 12 4.6
- Other medical: 35 13 s

Table 17: Difficulty of Intubation Related to Glasgow Coma Scale:

| chrexg ol di {ficulty:

Mean GCS:

No. of paticn-?;;w\;{}ith GCS =3

Easy: 4
\s”m&'ﬂ—(‘i‘i fTicult: 5.8
Failed: 55 .
‘No. ol patients with GCS <8: |58 [41% of total]
S =

[52% of total]

Table 18: Difficulty of intubation related to GCS of 3/15:

48 of 63 ‘casy’ intubations

3 of 12 “very difficult’” intubations

76% of easy imntubations

25% of very difficull intubations

6 of 13 failed intubations

46% of failed intubations
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Comment on Table 18;

Only

Table 19: Difficulf Intubation Related to Cricoid Pressure:

{47

% of patients had a Glasgow Coma Scale above 8.

%iﬁcgrcc of difficulty: sz'i(:v;)i&wif;}cssurc applicd: Yo

Very dilficult: Applied in 6 of 20 patients 30

| Failed: Applied in 4 of 13 patients 3
Table 20: Cricoid Pressure Related to Cormack & Lehane Grade:

| Cormack & Lchane: Cricoid pressure applied: Yo

Girade 111 Applied in 6 of 19 patients 32%
Grade V: A Appﬁvlicd in 5 of 8 palients 63%
Table 21: Failed Intubation Related to Patient Age:

0-1 year: 2 of 14 intubations failed 14

18-50 years: 9 of 80 intubations failed 11
50-70 years: I of 27 intubations failed 4
Table 22: Failed Intubation Related to Geographic Area:

Area: | No. of failed intubations: %
Within gf&ncr Cape Town metropole: | 6 of 102 intubations failed 6
Beyond greater Cape Town metropole: | 6 of 38 intubations failed 16

Thus, from the above data, it appears that the rate of failed intubation is 3 times higher in

the areas beyond the Cape Town metropolitan arca.



Failed Intubation Related to Years Expericence:
H of the 13 failed intubations occurred with experienced paramedics.  One failure

occurred with a paramedic with 1-2 vears experience, and one with a paramedic student.

Failed Intubation Related to Frequencey of Intubation:
All failed intubations occurred with paramedics who claimed at Jeast 2 to 4 intubations

per month, 50% of whom claimed 4 to 8 intubations per month.

Table 23: Failed Intubation Related to Patient Resistance (Struggling):
For 3 of the 13 failed intubations, there was unfortunately incomplete data relating 1o

degree of patient resistance. For the remainimyg 10 failed intubations:

m Degree of struggling: No. failed:
No stru peling: 2
Minimal: I
Considerable: k 3
Maximal: 4 _




Table 24: Reasons Given for Difficnlt and Failed Intubation:

(Total of 76 difficult and failed intubations; percentages relate to this group.)

Reason: No. %

Patient strugpgling: 17 22
“Obstructed view — secrelions, vomitus, 18 24

blood:

Obstructed view - trauma, ocdema: 8 I

Obstructed view — normal but dilficult 23 30

anatomy:

_ Laryngospasm: 5 7
Dii'ﬁ{:glﬁ{p()sitioning of the baticm: 6 &
Table 25: Drugs:

Number given: No. Yo
Midazolam: 61 44

w&z‘iorphinc: 10 7

Diazepam: 7 5

Flomidate®; 3 2

“Other anaesthetic agent: | 0.7

‘Suxemethonium®* 32

* Administration of suxemethonium, and clomidate were done in the presence of a

doctor, in hospital.

Average dose of Midazolam: 6.8mg
The most common (or “usual”) dose of midazolam is 10 to [5Smg.

45mg was given to 3 patients, and 30mg was given to 8 patients.



Table 26: Midazolam administration related to Ease of Intubation:

' Degree of difliculty: No. Yo
Easy intubation: o 16 26
Modcrately difficult intubation: 22 36
Very difficult intubation: 14 23
Failed intubation: 8 I3

Thus, for 44 patients out of 61 patients given midazolam (72%), difficult of failed
intubation was experienced.

Of the 10 patients given morphine, all were also given midazolam concurrently.

Table 27: Patients with Recorded Oxygen Saturation:

No. of patients with recorded saturation: No. % of total study group

No. of patients with SpO; recorded before | 84 60%

intubation:

No. of patients with SpOa recorded after ~ 10 64% W
intubation:

No. of pmicnt;; with lowest SpO; recorded | 87 62%

during intubation:

Table 28: Average Oxygen Saturation Readings:

“Average SpO; recorded before intubation: | 88%
Average SpO,recorded afler intubation: 96%
Average lowest SPO; recorded during 73%
mtubation:

" Absolute lowest recorded SPO, recorded 24%
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Of those 87 patients with recorded “during intubation™ oxygen saturation:

No. %
 No. of “during intubation” S{;(%)T;;‘eadings below 80%: | 19 o 22
Table 29: Pre-oxyeenation:
No. Yo
Pre-oxygenation was carried out in 105 75
Of the total study group: 107 76
Pre-oxygenation not carried out: 35 25

Of the patients not pre-oxygenated, 14 (40%) had ‘pre-intubation” SPO, readings below

80%%.

Suspecied “likely desaturation” occurred in another 39 patients (in whom SPO, was not
measured), or 28% of the total study cohort, and of which 30 (21%) became clinically

cyanosed.

8 of the 87 patients in whom ‘lowest SPO,” was recorded, had SPO, values below 80%,
and were considered ‘easy’ intubations.
Oxygen desaturation was clinically suspected ina further 9 patients in whom SPO; was

not measured.
There were thus a total of 17 desaturations to below 80% in the “easy intubation’ cohort

ol 64 patients, or otherwise stated, there was at least a 26.5% rate of desaturation in

patients considered to be easy to intubale.
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Table 30: Laryngoscopy and Intubation:

No. Y%

s "ricoi(’iﬂnbrcssurc applied n: 43 31
In-line neck stabilisation applied in: 45 80
Ave. no. of attempts at laryngoscopy: 1.8 -
Ave. no. ol attempts at intubation: 1.6 -

Max. no. ol altempts atl laryngoscopy and 8

intubation:

ecognised ocsophageal intubations: 20 14

Table 31: Time to intubation:

e No. (%
< | minute: &1 57
< 2 minules: 90 64
< 3 minutes: 119 85
> 5 minutes: 3 2
> 10 minutes: 8 6

Average time to mtubation: 2.9 mins (with a maximum of 40 minutes)

Table 32: Aspiration:

Aspiration: No. Yo
Suspected or detected before intubation: 73 52
Occurred during intubation: 10 7 |
Suction apparatus ready and available: 125 89
Suction apparatus actually used: 79 56

Cricoid pressure was applied in 50% of patients suspected of aspirating,.
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10% ol aspirations occurred during the intubation attempt, while 2 of the 10 aspirations
occurring during intubation occurred with ‘casy” intubations.  Neither of these 2 casy

intubations with aspiration had cricoid pressure applied.

7 ot the 10 aspirations that occurred during intubation occurred n patients” whose

primary indication for intubation was a ‘low GCS, intubated for airway protection’.
A ‘low GCS, intubated for airway protection” was cited as the indication for intubation
i 38 patients. Ol these, 7 sullered aspiration events during intubation.  This represents

an 18% [ailure rate for airway protection manocuvres.

Of those in whom intubation failed, 12 were managed with bag-valve-mask ventilation,

and aspiralion en route 1o hospital was detected in only 1 patient (8%).
f Y1

80% of aspirations that occurred during intubation were associated with difficult

ntubation.

Table 33: Oropharangeal Bleeding Associated with Intubation:

No. %
Bleeding oceurring before intubation: 44 31
Bleeding occurring after intubation: 24 17

Table 34: Post-intubation Bleeding Associated with Degree of Difficulty:

Degree of difTiculty: No./Total | %

Easy intubation: 4/64 6
Moderately difficult intubation: 8/41 20 R
Very difficult intubation: 7/22 31
Failed intubation; 3/13 23
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Table 35: Post-intubation bieeding related to no. of attempts at laryngoscopy:

Bleeding was associated with: 10 single intubation attempts

14 multiple intubation atlempts

Table 36: Post-intubation bleeding related to difficulty of intubation:

Bleeding occurred in: 7 ol 22 difficult intubations

| 2 of 13 failed intubations

e o S AR 8 S A i s i e 2 s s b e A N

Table 38: Patient OQufcome:

Outcome: No. Yo
Successlul intubation and ventilation: 127 90
Failed mtubation: 13 10
' Successful BVM managemment: 9 6
P()()ﬂ},hmnirmch BVM management: 3 2
Emergeney tmcIflcostomy:w { 0.7
A spirati(;g detected en route: 1 0.7
Patient died due to poor airway control: 3 2
Patient dicd for other reasons: 16 11
CPR terminated en-route/in hospital: 27 19
CPR successhul: s 1




Table 39: Equipment Availability:

f}fq uipment; No. Y%
Pulse oximelry: 126 90
End-tidat CO, detection: 7 5
Portable oxygen cylinder: 137 98
B\f@hnxygm reservolr bag: 137 98
Suction apparatus: | 135 |96

Cardiac monitor: 136 97
Ventilator: 85 61
Endotracheal tube introducers: 109 78
Range ol endotracheal tube sizes: 135 96
Laryngeal mask airways: 25 18
(){,;()Phig&,di((}fﬂ bitube: 5 4
Trans-tracheal jet ventilation device: 36 26
pi‘%rnc:rgcncy tracheostomy kit: 68 49




DISCUSSION OF RESULTS:

Questionnaires:

140 completed questionnaires were received, one for each intubation documented.
Whilst being a relatively small number, 71% were received from within the Cape Town
metropole, and 29% from beyond the greater Cape Town arca.  This mirrors the
population distribution ol the Western Cape, being essentially a 70:30 arban to rural

ratio.

There are 69 operational paramedics spread through the Western Cape. We received
questionnaires from 20 paramedics, representing a retumn rate of 28%.  The true return
rate is probably higher than this, but we have no way of accounting for outlying rural
areas where paramedics were compliant with respect to the study, but where there were
no opportunities for paramedics to infubate.  During informal follow-up I ascertained

this to be the casc indeed.

Hence, we do not know which arcas yiclded a zero-return rate because ol non-
compliance, and which arcas yielded a zero-return rate because of an absence of
critically ill patients presenting opportunities for intubation.  This is a design failure
which unwittingly came about as a result of a conscious intention not 1o compromise the
nature and conlidentiality of the study, by pressurising paramedics to return data against

their wall

Frequeney of Intubation by Western Cape Paramedices:

More than 97% ol returns were submitted by paramedics who do a minimum of 2
intubations per month.  This is considerably in excess of the international norm, and
may be atiributed to the relative shortage of paramedics in the Western Cape (and
therefore a very high caseload per paramedic), as well as the regrettable endemic high
levels of interpersonal violence, gunshot injuries and motor vehicle accidents observed

in the province.



II'we compare the Cape Town metropolitan area to the San Diego County, both arcas
accommodate approximately 3 million people.  The San Diego EMS system dispatches
at least 2 paramedics to every call, whereas in Cape Town, we have an average of 26
ambulances per shift supported by 6 paramedics, cach working alone on rapid response
vehicles.  Our service responds Lo an average of 320 emergency calls per day, ol which

hall"are received as urgent, life-threatening emergencies.

Considering the relatively high frequency of intubation by our paramedics (more than
65% ol paramedics report an intubation {requency ol at least 4 to 8 intubations per
month), the Western Cape would indeed provide fertile ground for future studics, or for
any multi-centred international trials.  This high frequency of intubation also assists our

paramedics in maintaining a high level of skill.

As mentioned, our paramedics’ frequency of intubation is many-fold that of paramedics
working in large centres in the United States.  For example, in a recent study by the
University of Pittsburgh School of Medicine *, the authors found that two-thirds of
Pennsylvania paramedics perform endotracheal intubation less than 3 times per year, and
40% perform no intubations at all!’ This is due to the large number of paramedics
within the Permsylvania EMS gystem, and the low caseload per paramedic. Ina
previous study by the same authors *, they observed that since only a proportion of all
intubations arc performed as a “rapid-sequence intubation” (RSI) technigue, that the

average paramedic in their system will only perform RS intubation once every 4 years!

In a study comparing paramedic experience to successful intubation, Garza et al ®
analysed 909 intubations performed by a group of 98 paramedics, who had a success rate
ol 85%. Where ‘months of expericniee” bore no correlation to intubation success rate,
frequency of intubation” per paramedic yiclded a significant difference . In our study
however, there was no correlation between either ‘years of experience’” or ‘lrequency of

intubation’, on intubation success rates.  This is further discussed under *Difficult and

Failed Intubation’.
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Notwithstanding the high frequency of intubation amongst most of our paramedics, there
arc still some paramedics in outlying arcas who receive very litle to no opportunity to
intubate.  We detected a correlation between geographical area and failed intubation,
with a 3 times greater rate of failed intubation occurring in the outlying arcas. This
would tmply a correlation between [requency ol intubation and success rate, despite this

not being evident on direct scrutiny.

Unfortunately, our study cohort of failed intubations is small, which requires cautious
interpretation.  However, there still exists real cause for concern with regard to the
maintenance of the technical skills of paramedics outside the large metropolitan arcas,

and this certainly requires remediation.

We also do not know whether there are paramedics who do not have the confidence,
motivation or skill to attempt intubation when chnically indicated, or indeed what the
failure and complication rates are of those paramedics (the majority) not participating in

the study.

Furthermore, owing to the voluntary nature of the returns, there are a vast number ol
intubations that paramedics have clected not to enter into the study.  The reasons for this
may be varied. When considering the frequency of intubation claimed by paramedics,
the number of paramedics who have entered themscelves into the study, and the number

of actual returns, this is certainly the case.  This naturally raises the concerns of

sclection bias on multiple {ronts.

Patient Profiles:

The majority of patients (57%) fall into the 18 to 50 year-old group, white 7% fall into
the 0 to 10 year-old group, and a surprisingly high percentage (10%) fall into the age
group of less than | year-old. It would certainly be interesting to examine this age

group in further detail, and could be the subject of a further study.



Cardiac arrest accounts {or a high percentage of intubations (25%), as does head injury
{28%).  An unlortunate oversight of the study was not {o differentiate between the
medical and trauma cardiac arrest subgroups.  Non-cardiac arrest polytrauma accounted
for 17% of patients, and medical ‘non-cardiac arrest” (drowning, stroke, smoke
inhalation, etc.} accounted for a surprisingly high percentage (32%). This obviously
contributes to a high percentage ol difficult and failed intubation, owing to the

k

combative nature of these patients.  This is discussed further under “difficult intubation’.

Indications for Intubation:

Cardiopulmonary resuscilation is cited as the indication [or intubation 1n 34% of
patients.

This underscores a discrepancy in ‘patient category” of 25% for cardiac arrest.  This
observation could be the result of the unintentional “double-scoring” of patients into, for

example, the head injury und cardiac arrest groups.

A surprising number of patients were infubated {or airway protection only, owing to
depressed levels of consciousness (GCS less than 8), who were otherwise mainlaining an
adequate airway and ventilation,  The wisdom of this practice 1s called into question
when considering the incidence of aspiration occurning during intubation, and s further

discussed under the category ol “aspiration”.

Inadequate airway maintenance, and inadequate ventilation accounted for 37% of
intubations, whereas ‘inadequate ventilation only” accounted for only 5%. This is not
surprising, as inadequate ventilation can justifiably be supplemented with bag-valve-

mask ventilation, without the need for intubation.

Place Where Patient Intubated:
Very interestingly, 22% of patients were intubated in hospitals or clinics (probably “day

hospitals’, otherwise known as Community Health Centres), where a doctor was present



i 19% of cases.  This conflirms anccdotal reports where paramedics are called upon, by
general practitioners working in these satellite Accident & Emergency departments, to
intubate patients in these facilitics.  This is a very serious indictment against the training
and skill of these ‘emergency department” doctors, and needs to be addressed by the

appropriate authorities.

Time Spent in Paramedies” Care:

The mean time that cach patient spent in the paramedics’ care was 60 minutes, with a
maximum time of 5 hours and a minimun time of 20 minutes.

This has an important bearing on patient care with respect to the advanced fife support
equipment that paramedics have at their disposal. Paramedics are required to provide a
high Tevel of critical carc for protracted lengths of time whilst in transit, and olien

without adequate equipment.

It is also important to note that, in comparison to their North American and European
counterparts, South African paramedics have considerably longer prehospital times
(from arvival on scene (o arrival at hospital).  Prehospital times in the United States and
United Kingdom are commonly in the order of 15 1o 20 minutes °, whereas our mean

prehospiial time is 60 minutes.

The reasons for the prolonged South African prehospital times are largely due to
considerable geographic distances from scene to hospital, the historical disparity
between the location of residential areas and hospitals, and the unfavourable relationship
between paramedic supply and demand.  Longer on-scene times are sometimes the
result of additional time spent preparing patients for longer transits to more distant
hospitals.  Thus, “load and go™ or “scoop and run” is a luxury not always accorded

paramedics in the Western Cape.

This is all the more reason that paramedics require adequate provision of sophisticated

advanced lile support equipment. The problem in the supply of this equipment lies in
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the enormous expense of importation from abroad, and the budgetary constraints
imposed by the relative weakness of the South African Rand compared to forcign

cutrencies,

Difficult Intubation:
In a study by Tayal et al 7, the incidence of failed intubation amongst U.S.
anaesthesiologists in the controlled environment of the operating theatre 1s reported to be

0.05 10 0.35% (or 1: 285-2000).

The incidence of failed intubation in the prehospital setting is routinely reported in the
order of at least 10%, and very often higher. This translates into a difficult intubation

) . . . . . ;0
rate at Jeast 20 times higher than in the hospital setting 10,

Difficulty of Intubation:
The results of this study show very high rates ol difficult and failed mtubation, when
compared to in-theatre endotracheal intubation.  The reasons for this have been laid out

in the introduction, and in the discussion up to this point.

We demonstrated a rate of “easy’ intubation of 45%. *Moderately difficult” intubation
was reported at 29%, and ‘very difficult’ intubation al 16%. Failed intubation was
reported at 9%, which is withim the norms reported in the mnternational literature for
prehospital intubation by paramedics, but is (not surprisingly} very much higher than

similar data reported on in-theatre intubation.

Difficulty of Intubation related to Patient Effort and Cormack & Lehane Grading:
Our figures show that degree of difliculty of intubation, Cormack & Lehane grading and

patient effort are direetly related to each other.
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This would suggest that the more a patient resists efforts to intubate, the more difficult it

is to achieve adequate laryngoscopy, and therelore intubation.

Difficulty of Intubation Related to Patient Group and Patient Resistance:

All groups had a high percentage of difficult intubation, with the cardiac arrest group
(those patients likely to present the least resistance) yielding a surprisingly high rate of
difficult intubation at 37%, vet the lowest rate of {ailed intubation, at 3%. This group
also had the lowest mean Glasgow Coma Scale (GCS) of 3.2, suggesting that these

patients were the most flaceid.

When examining the cardiac arrest group more closely, 83% of patients were {laceid,
olfering no resistance to intubation. A further 9% oflered “miimal resistance’, with no
patients [alling into the categories of ‘considerable” or “maximal” struggling. (Degree of
struggling was not recorded in a further 9% of this group).

This suggests fuctors beyond patient offort accounting for the high incidence of difficult

intubation, which perhaps requires further study.

These findings arc borne out in a study by Wang et al '', which examined a series where
49% of failed prehospital mtubations were attributed to inadequate refaxation, and where
41% of these failed prehospital intubations were intubated in the hospital Emergency
Department. Thus, 59% of failed prehospital intubations were unable to be intubated in
the relatively “ideal” surroundings of the emergency department.  This once again

suggests factors beyond inadequate relaxation contributing to difficult intubuation.

The head injury and polytrauma groups represented the highest rate of difficult
intubation, with the corresponding highest rates in patient struggling (38% and 24%
respectively), and mean GCS (5.1 and 4.6 respectively).  The polytrauma and other
medical groups represented the highest raies of failed intubation.  Unfortunately, the
numbers of patients in these groups are very small, and therefore the accuracy of

extrapolated data must again be interpreted with caution.
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The high incidence of difficult and failed intubation in the ‘Other medical non-cardiac

arrest” group can be similarly explained.

Itis worthy ol note that of the failed intubations, 2 were associated with no struggling, 1
with minimal struggling, 3 with considerable struggling and 4 with maximal struggling.

(3 of the failed intubations unfortunately had insufficient data on patient effort).

The common theme of a combative patient with a higher mean GCS struggling against
intubation efforts is the likely explanation for the phenontenon of difficult and failed
imubation.  However, as our study has demounstrated, and as is borne out by the

literature, this is certainly not the whole picture.

Difficult Intubation Related to Glasgow Coma Scale:

Mean GCS for easy intubations was 4, and for very difficult intubations 5.8, Also of
note, the mean GCS in the Tailed mtubation group was 5.5.

A GCS of 3 was noted in 76% ol easy intubations, and i only 25% ol very diflicult
intubations.

6 of the 13 (46%) failed intubations were assoctated with a GCS of 3, suggesting other
lactors associated with difficult and {ailed intubation, as discussed above under

“difficully of intubation related to patient group’.

These findings yet again underscore the importance ol addressing factors beyond GCS
and degree of patient resistance in addressing factors contributing to difficult prehospital

intubation.

Difficult Intubation Related to Cricoid Pressure:
In the category ‘very dilfficull” intubation, cricoid pressure was only applied in 6 ol 20
paticnts, or in 30% of cascs.  Similarly, cricoid pressure was only applied in 4 out of the

13 failed intubations, or in 31%. This would suggest that paramedics do not utilise
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cricoid pressure for ‘optimal external laryngeal manipulation’, in order 1o increase

visualisation of the vocal cords,

Difficult Intubation Related to Cormack & Lchane Grading:

When examining Cormack & Iehane grading specifically, the results mirror the above
results exactly.  Namely, cricoid pressure was applied in only 6 out of 20 patients, or
30% of patients with Grade 1 visualisation, and in 4 out of 13 patients, or 31% of

patients with Grade 1V visualisation.

This suggests that paramedics are either not aware of, or do not place emphasis and
value on the application of cricoid pressure for ‘optimal external laryngeal
manipulation’, in order to optimise visualisation ol the vocal cords. This is an area that
needs to be addressed through simple ‘Continuing Medical Education” (CME) [ollow-

up.

In-line Neek Stabilisation:

In-line neck stabilisation was applied 1o 45 trauma patients.  Unfortunately, a design
failure of the study was not to differentiate between traumatic and medical cardiac

arrest. We thus cannot accurately quantify the number of trauma patients, and therefore
the percentage of patients in whom in-line neck stabilisation was applied.  However, the
nuimnber of known (non-cardiac arrest) trauma patients is 56, Thus, application of in-
line neck stabilisation in 45 patients represents a maximum of 80% application of in-line
neck stabilisation (presuming none of the cardiac arrests were of traumatic origin).  This
translates into at least 1 in 5 patients not receiving neck stabilisation procedures during
the intubation attempt.  Once again, this can be casily remediated through ongoing

CME.
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Number of Attempts at Laryngoscopy and Intubation:

The average number of attempts at laryngoscopy was 1.8, and average number of
attempls at intubation (passing the endotracheal tube through the vocal cords) was 1.6.
The maximum number of attempts in cach group was 8. This indicales considerable
difficulty at intubation.  In fact, it is probable that the definition of “difficult
intubation™ for a paramedic on the road might not be the samme as {or a theatre-based

spectalist anaesthetist,

Time to Intubation:

The average time to intubation was 2.9 minutes, with 57% of patients intubated in less
than [ minute. 64% of all patients were intubated within 2 minutes, and 85% of patients
intubated within 3 minutes.  Only 2% of patients took longer than 5 minutes 1o intubate,

and 6% took longer than 10 minutes to intubate.

Recognised Oesophageal Intubation:
Of the 140 patients in the study, there were 20 recognised oesophageal intubations

{14%) that required re-intubation. In only 6% of intubations was end-tidal capnography

used; it is thus not possible to say if this aided in the recognition of misplaced tubes.

Unrecognised Oesophageal Intubation:
Unfortunately, the self-reporting nature of this study precluded the detection of
unrccognised oesophageal intubations arriving at hospital.  This aspect 1s fully

discussed in the literature review section of this document,

Failed Intubation related to Paticnt Age:

There is no specific relationship between failed intubation and patient age.
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‘ailed Intubation related to Paramedic Experience and Frequency of Intubation:
There is no specific relationship between years of experience of the paramedic, or
frequency with which paramedics intubate.  This contrasts with results published in the
literature, where a clear relationship between frequency of intubation and rate of
successlul intubation has been demonstrated *. In fact, 11 of the 13 failed intubations
occurred with experienced paramedics.  One failure occurred with a paramedic with | to
2 years experience, and one with a paramedic student.  The remainder of failed
intubations occurred with paramedics who claimed at least 2 to 4 intubations per month,

and 50% of whom claimed 4 to 8 intubations per month.

One would expect difficult and failed intubation to occur more commonly amongst
paramedics who intubate infrequently.  However, it might be that those paramedics who
have a lower threshold for intubation are more likely 1o encounter difficult and failed
intubation for two reasons:  Firstly, the more intubations that a paramedic attempts, the
greater the statistical inevitability of encountering difficulties.  Secondly, it 1s possible
that the more enthusiastic a paramedic, the lower the paramedic’s threshold for
attempting intubation, and the greater likelihood that he or she will attempt intubation in
poorly selected candidates — patients that could perhaps be more appropriately

managed with less invasive airway techniques.

Failed Intubation related to Geographice Area:

Having said the above, there does appear to be a difference in failed intubation between
geographic areas. 6 of 102 intubations in the greater Cape Town metropolitan arca
lailed (6%), while 6 of 38 intubations beyond the Cape Town metropolitan area failed
(16%). This suggests an almost three-fold failure rate beyond the metropole, which
could perhaps be explained by discrepancies in frequency of intubation.  Once again,
these figures might be dilficult to interpret with accuracy, since the numbers are
relatively small, and the number of respondees is also relatively small.  This topic has

been discussed above under the heading of “Frequency of Intubation’.
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It has also previously been mentioned that many outlying rural areas did not submit any
questionnaires.  On follow-up, it turned out that this non-return was not duc to non-
compliance on the part of the paramedics in these areas, but rather due 1o the fact that

there were no opportunities to intubate in these arcas, during the study period.

Failed Intubation Related to Patient Struggling:

As already mentioned, patient resistance (struggling) is a significant contributor to
difficult and failed intubation. Of'the 13 failed intubations, no struggling was reported
in 2, minimal struggling in 1, considerable struggling in 3 and maximal struggling in 4.

There was unfortunately incomplete data for the remaining 3 failed intubations.

Reasons given for difficult and failed intubation:
Patient struggling accounted for 22% of difficult and failed intubations.  One would

se for this category, and this once again underscores the

b
o

have expected a higher percenta
over-cmphasis on lack of relaxation in relation to difficult and failed intubation.
Obstructed view owing to secrctions, vomitus and blood, accounted for the high
percentage of 24%.  Obstructed view due to trauma and oedema accounted for 11%.

Laryngospasm accounted for 7% and difficult positioning of the paticnt for 8%.

Very significantly, obstructed view duc to “normal but difficult anatomy” (ie. Cormack
& Lehane grading of 1T and 1V) accounted for a very high 30% of difficult and failed
intubations. This prevalence ol Cormack & Lehane 11 & [V is exceptionally high when
compared 1o in-theatre intubation, and may be explained by poor technique, or by sub-
optimal positioning of both the paramedic and the patient (for example, a patient on the
floor, and a paramedic on his or her knees).  This once again emphasises the importance

ol optimal external laryngeal manipulation.
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Midazolam Administration in Difficult and Failed Intubation:

The number of patients to whom Midazolam was administered is 61 {or 44% of the
study cohort). A further 7 (5%) were given Diazepam. 10 patients (7%) were given
morphine concurrently. H has been reported anecdotally that morphine is oflen given
simultancously with a benzodiazepine for its syncergistic effects, in achieving increased
sedation and ablation ol airway reflexes, although it is not licensed for this indication in
terms of the Health Professions Council of S.A. paramedic drug protocol.  Not all Mctro

paramedics had access to morphine during the study period.

Administration of Etomidate and Suxemethonium were given in hospital with a doctor

present, in 3 cases.

The average dose of Midazolam was 6.8mg, although the most common or ‘usual” dose

was 10 to 15mg. 45mg was given to 3 patients, and 30mg was given to 8 patients.

Of'the patients given Midazolam, 16 (26%) were considered “easy’, 22 (36%) were
‘moderately difficult’, 14 (23%) were ‘very difficult” and 8 {(13%) were failed. Thus,
for 44 out of 61 patients given Midazolam (72%), difficult or failed intubation was
experienced.  This is a serious indictment against the elficacy of Midazolam as a drug

used o facilitate endotracheal intubation. These findings are conlirmed by published

- 0,12 . H L, ‘ it . i
studies """, discussed under the heading “Sedative/hypnotic drugs’.

Complications:
Oxygen Saturation:

Approximately 60% of patients had transcutancous oxygen saturation measured before,

during and alier intubation.
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The mean SpO; measured before intubation was 88%. Mean SpQ; after intubation was
96%. The mean ‘lowest SpQ,” recorded during intubation was 73%, with a lowest

recorded SpO; of 24%.

19 of the 87 patients with recorded ‘lowest SpO, during intubation” (22% ol patients)

had SpO, readings below 80%.

Of the total study group of 140 patients, pre-oxygenation was only carried out in 75% of
patients, and ventilation was assisted prior to intubation in only 76% of patients.  Of the
paticnts with recorded SpO; values who were not pre-oxygenated, 14 (or 40%) had pre-
intubation SpO; readings below 80%.

It is very significant that, according to the veturned gquestionnaives, 25% of paticnts

received no pre-oxygenation or assisted ventilation.

Suspected likely desaturation (during intubation) occurred in another 39 patients in
whom SpO» was not recorded, or 20% of the total study group, and of which 30 (20% of

the total study group) became clinically cyanosed.

8 of the 87 patients in whom ‘lowest SpO,” valucs were recorded, had SpO, values
below 80%, and were considered ‘easy’ intubations.  Desaturation was clinically

suspected 1 a turther 9 patients in whom SpO; values were not recorded.

Thus, for the *easy” intubation group it whom we have recorded SpO, values, therc
were a total of 17 desaturations (o below 80%.  Or, otherwise stated, there was at least a
26.5% rate of desaturation in patients who were considered to be easy to intubate.  This

apparent lack of awareness, with respect 1o desaturation, is a cause for grave concern.
These findings are mirrored in the USA, where Davis noted in the San Diego trial 7, that

in 84% of intubations where the patient desaturated and became bradycardic, the

intubation was described as ‘easy’ by the paramedic.
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Aspiration:
Aspiration is briefly discussed above under the heading ‘Indications for intubation”. It

1s discussed n further detail here.

In our study, aspiration before intubation was suspected or detected in 52% of all
patients.  Aspiration occurred during the intubation attempt in 10 patients, or in 7% of
the total study group.  Cricoid pressure was applied in only hall ol those suspected of
aspirating, while 2 of the 10 aspirations that occurred during intubation, occurred with
‘casy’ mtubations. Neither of these two patients had cricoid pressure applied pre-
cmptively. It is worthy ol note that 80% of the aspiration events that occurred during

intubation, occurred during difficult intubation,

For 7 of the 10 aspirations that occwrred during intubation, the primary indication for
intubation was a “low GCS, intubated for airway protection only’.  The indication of
“tow GCS, intubated for airway profection only’, was cited as the primary indication for
airway protection in a total 38 patients.  Of these 38 patients , 7 suffered aspiration
events during the intubation attempt, representing an 18% failure rate for airway

protection manocuvres.

Of those in whom intubation failed, 12 were managed with oropharangeal (Guedel)
airway and bag-valve-mask ventilation. Of these 12 patients, only 1 was suspected of
suffering aspiration en route to hospital. It is not known whether or not this patient was
managed in a left-lateral head-down position, which further serves to minimise the risk

ol aspiration of gastric contents.

Morgan and Mikhail '* veport the incidence of pulmonary aspiration of gastric contents
in the operating theatre at 1:2000, or in 0.05% of patients. Wayne and Friedland
reported an aspiration incidence of 13% in their series of over 1600 patients.  More than
90% of these aspiration events occurred before paramedic intervention, with the balance
occurring during the intubation procedure itsell.  These figures arc very similar to those

that we report.



The above data suggest that we need to revisit the concept of endotracheal intubation as
a purcly airway protective strategy in semi-conscious non-paralysed patients. It seems

probable that we are doing more harm than good.

Oropharangeal Bleeding Associated with Intubation:

Bleeding before intubation occurred in 31% of patients, while bleeding noticed alter
intubation occurred in 24 patients, or in 17% of the total study group. 11t can be
assumed that post-intubation bleeding 1s associated with traumatic intubation, then this

17% represcnts a high percentage of traumatic intubation.

Post-intubation bleeding was associated with 6% ol ‘casy’ intubations, and with 24% of
difficult and failed intubations (the full breakdown in the results table).  Post-intubation
bleeding occurred 1n 10 single intubation attempts and in 14 multiple intubation

atlempts.

Therefore, dilficult intubation (not surprisingly) scems to have a direct association with
post-intubation bleeding, whereas multiple attempts at laryngoscopy and intubation do
noi.

It is significant 1o note that 31% of all intubation attempts are associated with blood in
the airway before attempting intubation. This must certainly contribute lo the high rate

of dilficult and failed prehospital intubation, and 1s corroborated elsewhere in this study.

Patient Qutcome:

90% of patients were successlully intubated and ventilated, and 10% of intubations
fatled. Ofthe 13 failed intubations, 9 were successtully managed with bag-valve-mask
ventilation, 3 were poorly managed with bag-valve-mask ventilation (who subsequently

died before reaching hospital), and one required a (successful) emergency tracheostomy.
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These figures are very much in accordance with the data coming from the USA AT
but in terms of in-theatre statistics, we have documented an extremely high rate of
difficult and failed intubation, pulmonary aspiration, Cormack & Lehane grading,
oesophageal intubation, and emergency tracheostomy rate.  We thus need to look afresh
at our philosophy towards prehospital endotracheal intubation, reassess its benelits, and

examine techniques by which to improve our success and complication rates.

CPR was successful in 15 of the 48 CPR patients (31%). “Success” 1s injudiciously
defined here as a ‘spontancous circulation detectable on arrival at hospital’, rather than

the more appropriate “neurologically intact at discharge from hospital’.

Equipment Availability:

Pulse oximetry was available for 90% of intubations.  End-tidal capnography was only
available in 5% of cascs (these probably being due to a private service operating under
the provincial ambulance control room in the Cape Town metropolitan area). The

provincial ambulance service does not have any access to capnography.

Of note, endotracheal tube introducers (stylets or gum elastic bougies) were only
available in 78% of intubations.  There is also a remarkable paucity of alternative or
“rescue” airway devices, in an environment where difficult and failed intubation is
endemic.  Namely, laryngeal mask airways (LMASs) were available in only 18% of
cases, Combitubes were available in only 4% of cases, and trans-tracheal jet ventilation
devices in only 26% of cases.  Once again, some of these statistics may be due to the
private service operating under ambulance control, as the prevalence for these devices

within the provincial ambulance service is probably close to zero.

Of concern is that emergency tracheostomy kits were present in 49% ol intubations.
While not suggesting that this is a bad thing (100% prevalence would be better), it is
worrying to nofe the relatively high prevalence of these devices over the low prevalence

(1o non-existence) of {ar safer and less invasive devices such as the LMA and
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Combitube. This is further discussed in the literature review section under the heading

‘Emergency tracheostomy’.

Also of concern is that there was not a 100% presence of such basic emergency medical
equipment as portable oxygen cylinders, suction apparatus and bag-valve-mask reservoir
bags. It is also worthy to mention that there 18 not a 100% presence of pulse oximeters

and cardiac monitor-delibrillator units, and a virtual absence ol end-tidal capnography.

H we compare the Western Cape to a First World country like the United Kingdom, a
postal survey of 38 ambulance services in the United Kingdom ' revealed that 14
services (37%) provided neither stylet nor bougic to facilitate difficult intubation; the
Jaryngeal mask airway was available to only 15 services (40%); needle
cricothyroidotomy sets were available to 17 services (45%); and 29 services (76%) had
nothing but a stethoscope to conlirm endotracheal tube placement.  There 1s no doubt

that we are not alone in our state of need.
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SUMMARY OF THE RELEVANT FINDINGS OF THIS STUDY:

1. We have a very high frequency of intubation amongst our paramedics, when

compared to North American statistics, as referenced above.

2. We have a very favourable success rate ol 90%, which mirrors the best rates
published in the USA, and 1s certainly better than their norm.
3. We have documented an extremely high rate of difficult and failed intubation (in

comparison to the operating theatre environment).

4. Pulmonary aspiration ol gastric contents occurs in more than 50% of patients
Fond
before the first attempt at intubation.

P v

5. There s a very high incidence of pulmonary aspiration occurring during the

intubation procedure itsel

6. Difficult intubation carries an especially high risk of aspiration.

o

Accordingly, it has become clear that the wisdom of intubating non-paralysed
patients with depressed levels of consciousness, in an attempt to secure the
airway against aspiration, is a dubious practice, as this may lcad to an mereased
mcidence of aspiration.  This indication for intubation needs to be revisited.

We also need to emphasise the role of cricoid pressure in this regard.

8. We have shown in our study, which is supported by the international literature,

that the single-most important factor relating to dilficult intubation is patient

effort.
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9.

However, not all difficult and failed intubations are related to combativeness.
Accordingly, we must look beyond this single parameter to improve prehospital

intubation success rates 1n a signilicant proportion of patients.

. We have detected a disproportionately high incidence of Cormack & Lchane

grade Hland IV laryngoscopic views.

. One technique at improving visualisation of the vocal cords, which 1s sorely

overlooked by paramedics, is the application of cricoid pressure, as “oplimal

external laryngeal manipulation™.

. Cricoid pressure is also overlooked in terms ol attempting to minimise

aspiration.

. In-fine neck stabilisation is overlooked in alarge percentage ol patients who

would benefit from this precaution.

. The only drugs that paramedics have at their disposal, to ablate the intubation

response, are morphine and midazolam.  The efficacy of midazolam for this
purpose must be seriously questioned.  So, too, must the injudicious use of
morphine m a cardiovascularly unstable head-injured patient.  We need to look
towards more efficacious and judicious approaches to ablating airway reflexes,

and 1o teaching paramedics which patients nof to intubate.

. Our somewhat startling revelations on oxygen saturation have revealed that pre-

oxygenation, assisted ventilation and the management of “peri-intubation’
oxygen saturation are matters that require urgent attention amongst those

&

performing field intubation.
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16. We have demonstrated a high incidence of pharangeal trauma post-intubation. It
is highly likely that this is due to patient effort, and is a matter that nceds to be

addressed under the heading of ‘reducing patient struggling”.

17. We have revealed a relatively high rate of emergency tracheostomy (in

comparison (o hospital statistics, and not the prehospital environment).

18. Paramedic experience and frequency of intubation do not appear to be important
{actors relating to failed intubation in our study, but geographic area certainly
does — with a three times higher rate of failed mtubation coming from beyond the

greater Cape Town metropolitan area, ie. the more outlying or rural arcas.

19, There is real cause for concern regarding erosion of skills for our paramedics
working in outlying areas, some of whom have very little exposure (o

cndotracheal intubation.

20. We have documented the very important finding that “day hospital” doctors, or
more correctly, doctors working in clinics and the satellite emergency (casualty)
departments of Community Health Centres on the Cape Flats, are calling upon
paramedics o intubate patients in their departments, before interhospital transfer

to referral institutions.

21. Paramedics are managing critically 11l and unconscious patients for lengthy
periods (a mean of 60 minutes and a maximum of 5 hours, in our study), without
having the necessary equipment to maintain an acceptable level of Advanced
Life Support care.  As evidenced from the U.S. data, pulse oximetry and
capnography have become mandatory essential equipment, and not “luxurious
extravagances™. In terms of patient safety, this aspect of equipment provision

requires urgent attention by the authorities.
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22. We have highlighted some glaring deliciencics in essential cquipment. In a

ge of cases there was an absence of some items as [undamentally

small percentag
basic as oxygen and suction apparatus.  But far more commonly, there was an
absence of the more advanced cquipment required for adequate and safe
monitoring of patients, for adjuncts 1o assist with difficult intubation, and
alternative airway devices for the management of difficult airways following
failed intubation.  Continuous wavelorm capnography, universally absent in the
Western Cape government’s EMS system, has become recognised internationally

as an essenticf monitoring device for the intubated, ventilated patient.
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LIMITATIONS AND FAILINGS OF THIS STUDY

l.

b

The nature of this study, being a voluntary enrolment study, and the utilisation
ol multiple subjective forms of measurement, brings with it its own problems.
Firstly, we might have unwittingly “selected out” the more enthusiastic, more
clinically competent paramedics who by their very nature would voluntarily
enrol in such a project.  [tis possible that there could be a cohort of less
enthusiastic, less chinically-grounded paramedics who would elect not to draw
attention to their deficiencics, whether anonymously so or not. It is thus
possible that we have obtained skewed results returned from the cchelons of

the more intellectually astute and clinically accomplished.

[t 15 also possible that we have obtained skewed results from a cohort of
paramedics who wish to present the situation in the field as more difficult than
it actually 1s, for the purpose of campaigning for the use of intravenous

anaesthetic agents and muscle relaxant drugs.

However, our results fall well within the norms of those reported
internationally, and so it appears that this scenario is unlikely.  There is no
evidence to suggest any dishonesty on the part of the group of paramedics that
participated in this study, and | can only commend them on what appears 1o be

their blatant honesty in revealing “warts and all”.

Furthermore, and once again because of the voluntary nature of the study., we
had no means of ascertaining which paramedics were non-compliant with
respect to enrolment, and which were fully compliant, but simply had no
opportunity to enter intubated patients into the study, because of their

geographic remoteness.

It is thus a short{all of the study that we did not accommodate {or “blank

returns”, which would mean that our “actual” return rate was higher than
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6.

reported. This is almost certain to be the case, as | personally followed up
certain areas where there were indeed no intubations performed during the
study period, despite there being willing paramedics to vield returned
questionnaires.  For obvious reasons, it is important to identify this group of

paramedics, which our study unfortunately did not accommodate.

{tis certain that we have not “captured” all endotracheal intubations in the
Western Cape, for the period of the study. It is also almost certain, that even
for those participating paramedics, not all intubations have been captured. We
thus have no idea what the true intubation incidence is for the Western Cape,
and thus we have no idea what the true diflicult and failed intubation rates are,

either,

An attempt was made to include the two large private ambulance services in
the Western Cape, but owing to logistical difficulties (and not lack ol effort), it
was decided to limit the study to the provincial government’s Metro

Ambuiance and Rescue EMS system.

We have a very small number of failed intubations (13), which precludes an
adequate analysis of this group.  To accurately study ‘failed intubation” per se
would require a much larger study, which could hopefully include data
returned from «lf paramedics in Metro’s employ, as well as from the private

ambulance services in the Western Cape.

1t is regrettable that we did not dilVerentiate between medical and trauma
actiology with respect to the ‘cardiac arrest” group, as this would have helped
to clarify some of our data, such as the true percentage of trauma patients in

whom in-line neck stabilisation was applied.

Because ol the small number of paramedics that participated in this study (20),

and the relatively small number of questionnaires returned {140), it is possible



that the data could be skewed by the individual practices of onc or two

paramedics,

Because self-reporting must rely on the subjective observation and opinion of
paramedics, the fallibility of some of the data must be borne in mind.  For
example, it 1s entirely the opinion of the paramedic whether or not a patient
died as a direct result of (ailed intubation. [t is possible that there were faclors
at play not considered by the paramedie, such as high cervical spine injury, or

missed oesophageal intubation.

. Once again, because of the self~reporting nature of this study, we have no data

on missed oesophageal intubations, which in some U.S. studics are commonly
oy o] ae hioh aa 10/ 30/, _— o o BABIUZT oy
reported as high as 1% to 2%, and even as high as 25% . This
discussed in detail in the literature review under ‘Unrecognised oesophageal

intubation’.

. The definitions of difficull and failed intubation vary from study to study. We

had 1o rely on the subjective opinion of each paramedic in determining ‘easy’,
‘moderately difficult’ and ‘extremely difficult” intubation.  There would
obviously be variations from one paramedic o another, in determining what
constitutes a difficult intubation. Clearly, when one looks at time Lo confirmed
placement of the tube, and the incidence of desaturation and aspiration, what is
generally construed by a paramedic as an ‘easy” intubation in the ficld would
without question be regarded as a difficult intubation by an operating theatre-
based anaesthetist.  We must therefore be wary of comparing apples with

oranges.

. We did not undertake to measure the haemodynamic variables of heurt rate and

blood pressure before, during and after intubation, as it is extremely difficull to
accurately record blood pressure measurements under the conditions of the

prehospital environment. Bradycardia and hypotension are significant factors

Lh
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that can exacerbate an already severe head injury, and have been reported to be
common occurrences in a number ol studies, the most important of which is the

~ . c o0 P S 132223
San Dicgo Rapid Sequence Intubation Trial 777,

. We have limited ourselves to the practices and experiences ol paramedics
undertaking endotracheal intubation in the prehospital environment only. It
was not the intention of this study (o examine the longer term effects of
intubation on patient outcome, with respect to in-hospital course following

through to patient discharge.
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LITERATURE REVIEW:

Discussion of Paramedic RS trials with adverse outcomes:

Those patients that underwent multiple intubation attempts in the San Diego ' trial
paradoxically fared better than those who had single intubation attempts.  This
suggests that single intubation attempts were associated with worse injury (lower
GCS), and possibly for this reason, with worse outcomes.  Longer scene times might
sumilarly suggest more catastrophic or multiply-injured, unstable patients.

Bulger, Copass of al ™ noted that in the San Diego study, GCS scores were not
available for the hand-matched historical controls.  The Abbreviated Injury Scale
was used instead, yet AlS scores of 3 to 4 could be associated with GCS scores as
high as 13 or 14, Thus, hand-matching of historical controls to AIS scores alone
might have introduced signtficant bias against the study population, all of whom had

GOS8 scores of less than 9.

11 has been demonstrated in many studies that the lower the GCS, the more severe the
injury, the more likely that the patient would be intubated — both because ot the
chinical decision to intubate, and because of the greater likelihood that intubation

would be successtully accomplished in a more obtunded, less combative patient.

Thus, poorer outcomes in the intubated groups might be associated with successtul

intubation, but not necessarily caused by endotracheal intubation per se.

These poorer outcomes may be the result of any one or a combination of factors:

e Selection bias due to injury severity - the more severely injured a patient, the
more likely that intubation in the field will be attempted, and the more likely
it will succeed.

e “Secondary insult” - decreased cerebral perfusion consequent upon
circulatory shock, hypoxacemic brain injury, and raised intracranial pressure
as a result of hypoventilation and hypercapnia (before paramedic arrival).

¢ Poor methodology by inappropriate matching of historical controls;

e An increased incidence of pulimonary aspiration in severely obtunded patients

with decreased protective atrway reflexes.
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¢ A constellation of adverse physiological effects of the intubation procedure
itself, and consequent inadvertent hyperventilation (hypoxia, bradycardia,
hypotension, hypocapnia).

e ‘The nature of the injuries — if' a certain cohort shows a preponderance towards
penetrating gunshot head-injuries, or high-speed motor-vehicle collisions, one
can expeet a higher morbidity and mortality (as has been the case).

» The effects of positive pressure ventilation and/or hyperventilation on
intrathoracic pressure and therefore on hacmodynamic parameters (reduced

cardiac output, especially in the face of hypocapnia and vasoconstriction).

The major lessons to be learned from the San Diego trial are:

e The importance of pre-oxygenation, oxygen saturation monitoring and the

avoidance of hypoxia.

e The importance ot end-tidal carbon dioxide monitoring, and the avoidance of

hypocarbia.

=  Avoidance of bradycardia and hypotension, and the importance of monitoring

Despite the reasonable expectation that definitive airway management should
minimise sccondary brain injury, decrease morbidity and increase survival, there is

much confounding data that contradicts this notion.

Could it be that field intubation is simply a high-risk and dangerous procedure? Or
are we sceing the additional inputs of sclection bias, severe primary injury secondary

brain injury?

We must be careful not to abandon a potentially life-saving treatmment on spurious
grounds. There are without doubt serious problems associated with prehospital
intubation. It is vitally important not to throw the baby out with the bathwater, in
that our approach to paramedic intubation might require revisitation and refinement
rather than abandonment. This might be especially valid in a country such as South
Alrica, where such invasive litesaving procedures might be appropriate in a society
with exceptionally high levels of endemic trauma, and where transit times to

hospital, in comparison to many First World countries, are exceptionally long.  As



the time-honoured adage states, “absence of evidence is not necessarily evidence for

absence”,

Bag-valve-mask ventilation:
Paramedic RSI studies have almost consistently attracted “bad press’. There are
many confounding variables creating volumes of controversy, not least of which is

the single factor of injury severity and the bias this places on results.

It is almost impossible to refute the undeniably strong body of evidence advocating
the success ot such timeless airway manocuyres as head-tilt, jaw-thrust and chin-lift,

E

in conjunction with the head-down left-lateral position.  The simplicity of
oropharangeal airway insertion, the maintenance of an adequate face-mask scal and

etfective bag-valve-mask ventilation becomes an extremely attractive argument.

This argument becomes especially powerful when one considers the unacceptably
high incidence of missed ocsophageal intubation reported in the international
literature (discussed below),  Add to this the high incidence of peri-intubation

pulmonary aspiration, hypoxia and bradycardia, and the case becomes almost closed.

As attractive as it seems to close the argument here, this is unfortunately not the
entire picture.  1f we could optimise the practice of intubation by learning from the
international literature, would the retention of endotracheal intubation in the

paramedic protocol not offer more benefit than harm?

We need to ask this question in the South African context, where unlike in North
America and Europe, we commonly see transit fimes to hospital measured in hours

rather than minutes.  Clearly, this question begs further home-grown research.

In addition to the above, after having championed the cause of the “simplicity” of

bag-valve-mask ventilation, it is necessary to sound a word of caution:

It is my anecdotal experience in training paramedic students in the operating theatre,
that utilization of a collapsible anaesthetic breathing bag (as opposed to a self-

inflating BVM resuscitator) unmasks how surprisingly inadequate some
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‘experienced” ambulance personnel are at maintaining a good face-mask scal, and

. . . . 50
therefore adequate ventilation, and is attested to by Kurola et al *°.

The uncomfortable truth is that these skills are rarely tested or exposed as being
madequate, since bag-valve-mask ventilation is almost universally carried out on
cardiac arrest victims.  Because of the dismal survival rates following CPR'™ 79"
the vast majority of whom die regardless of whether or not they are adequately

ventilated — poor technique by an unwitting practitioner might never be discovered.

Pre-oxygenation:

The U.S. National Association of EMS Physicians *® recommends that “pre-
oxygenation should preferably be performed by permitting the patient to breathe
using a non-rebreather mask until oxygen saturation is 100%”. They make no
mention of assessing adequacy of ventilation.  Similar protocols are {ollowed in
numerous other studies, not least of which is the San Diego trial . | am surprised at
this (what | consider to be a scriously flawed) recommendation, since
hypoventilation is extremely common in head-injured patients, and would almost
certainly be masked by the administration of high concentration supplemental

. . - . 1 8,37
oxygen. The detrimental consequences of hypercapnia would not be addressed ™.

It 18 my belief that high concentration oxygen can be more effectively administered
via a BVM resuscitator with reservoir bag,  The patient would still able to breathe
spontancously, and if ventilation was at any time judged to be inadeqguate, ventilation
could easily be assisted without having to exchange oxygen delivery devices.
Utilization of a BVM resuscitator should be a mandatory prerequisite for any

paramedic intubation protocol.

Success rates for prehospital endotracheal intubation:

Numerous studies have reported field intubation success rates between 85 and 97%,

10,40, 4
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including those of Wang ' Davis ¥, Slagt ', Colwell *, Burton * and Garza

42
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Many of these authors have somewhat worrisomely hailed intubation success rates of
85% as “successful”, and “safe”, and many have reported a 1 to 2% incidence of
unrccognised oesophageal intubation as “acceptable”.  Tn any hospital-basced system,

these results would be considered “catastrophic” and highly litigious.

. 4 ) . ~ . . .
Wang and Yealy " have suggested that a 15% need for alternative methods of
cstablishing airway control in a rapid-sequence intubation setting docs not constitute
success, but rather failure; and deem this borderline “success’ to be the result of

placing RS in the hands of relative beginners in airway management.

They further bring to the fore a shocking study by Katz and Falk ”, which revealed
that a staggering 25% of intubations in their EMS system were indeed unrecognised
ocsophageal intubations.  They allege this to be the consequence of inadequate
medical oversight, and emphasize the fundamental importance of ¢lose medical
supervision and clinical governance by an experienced specialist in airway

management.

RST is not a simple procedure, and can result in significant morbidity, as evidenced
by the San Dicgo and other trials.  RSI 1s a specialised technigque applied to a small
subset of patients, and is not the complete answer to difficult intubation, as up to
40% of failed intubations are not attributable to inadequate relaxation *. (This

observation is certainly borne out in our study).

From the above studies, it can be scen that our intubation success rate of 90% in non-

paralysed patients falls well within internationally published norms.

Nasotracheal Intubation:

When comparing oral to nasotracheal intubation in non-cardiac arrest patients, Wang
" Colwell " and Brown *® reported significantly higher success rates, shorter times
to intubation, lower complication rates and lower incidences of unrecognised
oesophageal intubation in the orotracheal group.  Considering the results of these
studies, blind nasal intubation cannot be recommended in the prehospital

environment,
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Aspiration:

Wayne and Friedland ™° reported an overall aspiration rate of 13%, with more than
90% of these aspiration events oceurring prior to suxemethonium administration.
These results mirror our findings.  In contrast, Morgan and Mikhail ' report the
mcidence of pulmonary aspiration of gastric contents at 0.05% in the fasted operating

theatre population.

Unrecognised oesophageal intubation:

In the now notorious study by Katz and Falk ”, in which 25% of endotracheal tubes
were found to be misplaced on arrival at hospital, a mortality of almost 50% was
demonstrated in the group with misplaced tubes, and a mortality rate of 12% was

secn 1n the total study group, due to misplaced endotracheal tubes.

This paper cites numerous studies reporting dismal missed ocsophageal intubation

. . .19 N
rates of 1% to 2%, with two reported as high as 5.8% ° and 9% '°.  Many of these
authors have inappropriately prefixed their alarming percentage-proclamations with

18,19,20,36

the disarming adverb “only’ , and some have even described these

as 2

complication rates as “reasonable” *” and “small but important

Silvestri et al ™ examined a series in which paramedics monitored end-tidal
capnography at their own discretion.  The overall incidence of unrecognised
misplaced endotracheal tubes was an unbelievable 9%, all of which occurred in the
group without ETCO, moniforing. In the group undergoing continuous ETCO,
monitoring, there was an unrecognised ocsophageal intubation rate of zero percent.

A mortality rate of 100% applied to patients who presented to the Emergency

Department with unrecognised misplaced tubes.

Clearly, the acceptance of unrecognised oesophageal intubation by the (U.S.) EMS

fraternity is very different to the zero percent accepted by theatre-based anaesthetists.

It is patently obvious that the injudicious introduction of endotracheal intubation info
any EMS system has the potential to negatively affect overall morbidity and

mortality.  This is especially relevant when bag-valve-mask ventilation has been
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proven to be a vastly safer practice, with no deaths attributed to complications of

. . . . . . . . . 30.32.33.3435 ey e
face-mask ventilation in any of the studies cited in this review >335 - Thig
serves as a warning to services such as our own where there is very little in the way

of medical direction, clinical audit and quality assurance.

The North American anacsthetic mortality rate is believed to be between 3.3 10 5

deaths per million anesthetics, or at worst | death per 200 000 anaesthetics *°.

IF'we were to accept an unrecognized ocsophageal intubation rate of “onfy™ 1
percent, and presuming that the patient died from this oversight, this would translate
into 2000 deaths per 200 000 prehospital intubations.  Or otherwise stated,
paramedic field intubations are 2000 times more lethal than theatre-based
anaesthesiologist intubations!

It we extrapolate these “success™ rates to the airline industry, a failure rate of “onfy”
1%, would translate into no less than 27 airline crashes at London’s Heathrow

Airport alone, every single day!

Thus, a missed oesophageal intubation rate of “only %" should invoke a state of
abject horror in the minds of paramedics and administrators alike, and should not be
fobbed of T with the idle complacency of, “a small but important expericnce with
failed prehospital airway management” 2 which “remains to be addressed” 2 The
EMS community needs to take full ownership for this highly lethal epidemic, and
needs 1o introduce every measure to urgently intervene in this inexcusable cause of

utter shame.

Capnography:

I'he San Dicgo study 2, Poste’s acromedical study 2, Davis® study of capnometry
g

and hyperventilation, and Silvestri’s very convincing study 3 all attest to the value
of end-tidal capnography in the avoidance of both unrecognized misplaced
endotrachcal tubes and the avoidance of inadvertent hyperventilation.  These studies
demonstrated that patients undergoing ETCO, monitoring had significantly higher
P,CO; values on arrival at hospital, and a statistically significant decrease in

mortality associated with the avoidance of inadvertent hyperventilation.
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Emergency Tracheostomy:

We noted with concern the relatively high prevalence of emergency tracheostomy
kits in 49% of the intubations undertaken in our study, over the low prevalence (to
non-cxistence) of far safer and less invasive devices such as the LMA and

Combitube, with their proven record of reliability and safety.

It would seem that paramedics have a much lower threshold for proceeding to
trachcostomy than theatre-based anaesthetists, as borne out in both our statistics (|
tracheostomy in 140 patients) and in the international literature ***7. Emergency
trachcostomy 1s a highly invasive, oficn dangerous procedure with potentially
catastrophic consequences, and is not without delayed complications such as
ocsophageal perforation, pneumomediastinum, tracheo-ocsophageal [istula, tracheal
stricture and infection.  In contrast, the LMA and Combitube have a proven record

of reliability and safety (discussed under * Alternative airway devices’).

Could it be that these prehospital airway emergencies do not survive 1o hospital
without surgical intervention, and are therefore not reflected in hospital-based
statistics?  Or could these results be due to a combination of extremely difficult
prehospital conditions, the ditficultics imposed by combative patients, and/or the
results of lesser skill and experience in advanced airway management, and perhaps
most importantly, a lack of training in the use of, and availability of these alternative
devices? Emergency trachcostomy should always be the very last resort in any
difficult airway algorithm, and should always be preceded by non-surgical alterative

. . 48
‘rescue’ airway devices .

Alternative Airway Devices:

The LMA and Combitube have become well-established, safe and effective first-line
rescue ventilation devices in response to “can’t intubate-can’t ventilate” (CICV)
situations. These devices can be inserted blindly, quickly, with a low level of skill,
and have a low incidence of complications.

|19

Parmet et al * showed that the LMA had a 949% success rate as a first-line rescue

airway device.  Similarly, Kurola et al U Rumball et al *%, Deakin et al *, Rabitsch
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"and Blostein ™ have reported extremely favourable results for ease of placement

and ability to ventilate with the LMA and Combitube, both as primary airway
devices and as rescue devices in failed intubation scenarios.

31

The risk of aspiration with the LMA in situ is small However, one must be
mindful in that most studies of the LMA have been undertaken in fasted elective
surgical patients.  Aspiration associated with the LMA might be considerable in the
non-fasted trauma patient with a potentially full stomach. A correctly placed LMA

does not guarantce against aspiration, but neither docs ventilation by face-mask.

The Combitube, although used very successfully in many trials, is not entirely
without complications.  There 1s one report in the literature of severe tongue
engorgement (requiring trachcostomy) after prolonged placement of the Combitube

. . ST SNNSPTN : T

in a morbidly obese patient 7. Compression of lingual vessels was thought to be the
most likely cause, and the authors conscquently warn against the prolonged use of

the Combitube,

| 58 . 02 : . o
Stoppacher > reported 3 cases of oesophageal laceration and a single case of
perforation of the hypopharynx in association with the vse of the Combitube.
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Asamura * reported on 2 cases involving hepatic portal venous gas imaging by ']
scan performed shortly after death. The cause of the above finding was found to be
due to gastro-intestinal distention as a result of bag-valve-mask ventilation or the use

of the Combitube.

It must be remembered that the LMA and Combitube are supraglottic devices and
therefore cannot solve truly glottic or subglottic obstruction — eg. laryngospasm,
massive ocdema, tumour, abscess, haematoma, etc.  Glottic or subglottic problems
will require the intervention of trans-tracheal jet ventilation, endotracheal intubation

or a surgical airway.,
Trans-tracheal jet ventilation can also be rapidly instituted, and is a subglottic device,

but carries a significant risk of barotrauma through inadvertently large tidal volumes

. N 48
and too-short exhalation periods ™",
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Musele relaxant drugs:

Austin “ reviewed the use of prehospital neuromuscular blocking drugs, and
reported significant increases in success rates with the prehospital use of
suxemethonium.  There were no reported complications to the use of
suxemethonium, but a retrospective review of this nature cannot preclude that there

were indeed none.  However, some reported intubation success rates of only 85% in

paralysed patients are causes for concern.

Pace and Fuller ' reported a 92% intubation success rate with the prehospital use of
suxemethonium.  Three patients developed symptomatic bradycardia and four
suffered bradysystoloic cardiac arrest following suxemethonium administration. It
is not clear whether or not these complications were directly due to suxemethonium
administration, due to undetected and/or unrecorded hypoxia, or due to vagal

stimulation.

Wayne and Friedland " reported a 95.5% intubation success ratc in a 20-ycar review
of the prehospital use of suxemethonium.  The remaining 4.5% were successfully
managed by alternative means.  There were at least 6 unrecognised ocsophageal
intubations (0.3%) detected on arrival at hospital or at autopsy, and 22 patients died
en route, believed to be due to their primary pathology. Nonetheless, death due to the
adverse effects of suxemethonium or unrccognised oesophageal intubation could not

be ruled out.

Some studies reported the use of longer-acting non-depolarising muscle relaxants
such as vecuronium and rocuronium. With an intubation failure rate between 10%
and 15% commonly reported even in paralysed patients, and an undetected
oesophageal intubation rate commonly reported between 1% and 2% (and often
higher), the use of non-depolarising agents in the prehospital environment is simply

courting disaster.  This is especially so in a “can’t intubate-can’{ ventilate” scenario.

Suxemthonium presents many problems in the field, not least of which are the
logistical difficulties of maintaining refrigerated storage, especially in hot climates
such as South Africa.  Notwithstanding the multiple side-effects of, and contra-
indications to, suxemnethonium, perhaps one of ils greatest problems 1s its

misconceived short duration of action.  Whilst suxemethonium’s duration of action

66



is indeed much shorter than that of any of the non-depolarising muscle relaxants,
Benumof has demonstrated this recovery period 1o be shorter than the period to

terminal desaturation in the average “moderately il1” adult,

Hence, a compromised patient subjected to a “can’t intubate can’t ventilate”
catastrophe 1s just as likely to sutler a prolonged hypoxic episode or death following
the administration of suxemethonium, as would occur following administration of a

) . 62
longer-acting non-depolarising muscle-relaxant ™~

Perhaps the modified gamma cyclodextrin Org 25969, offers a glimmer of hope on
the horizon.  This experimental compound causces rapid reversal of neuromuscular
blockade induced by the non-depolarising muscle relaxant rocuronium.  Rocuronium
is encapsulated by Org 25969, and results in reversal from profound neuromuscular
blockade within two minutes.  Added to this, rocurontum is the only non-
depolarising muscle relaxant that affords intubating conditions within 60 seconds.
Rocuronium does not require refrigerated storage facilities.  Furthermore, it s free
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from histamine release and therefore stable from a cardiovascular perspective ”

Woods and Allam  reviewed the subject of tracheal intubation without the use of
neuromuscular blocking drugs.  The only technique in their description that could be
decmed near appropriate in the prehospital setting would be the combined
administration ot propofol 2 to 3mg/kg and remitentanil 2 to 4 meg/kg, which in
numerous studies provided ideal intubating conditions in 80 to 90% of ASA grade |
and 1 patients.  However, most authors conclude that this technique should not be
used in elderly or hacmodynamically compromised patients, as blood pressure and
heart rate full significantly at these doses. In addition, mean duration of apnoea is 3
to 4 minutes. These caveats obviously preclude the use of this technique in the

prehospital environment by non-anaesthetists.

Sedative/hypnotic drugs: Midazolam and Etomidate

Midazolam is a widely used benzodiazepine used to facilitate endotracheal intubation
in non-paralysed patients.  The problems with midazolam are primanly its relatively

slow and unpredictable onsct of action, its relatively long duration of action in the
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event of failed intubation, and its tendency to cause hypotension in

hacmodynamically compromised patients.

Davis, Tamaki, et al ® demonstrated a statistically significant relationship between
midazolam dose and hypotension in high-risk patients, such as those with polytrauma
and head injury.  Wang, O’Connor et al ' and Werman, Schwegman, et al ' both
reporied no significant differences between success rates in midazolam-mediated

intubation groups vs. non-midazolam-mediated groups.

Ftomidate is favoured fou its positive side-effect profile with respect to
cardiovascular stability in the haemodynamically compromised patient. It also has
beneficial effects on intracranial pressure and cercbral blood flow, and for this reason
has been investigated for its use in the prehospital setting of the unstable head-

mjured patient.

There is unfortunately a paucity of data on the efficacy of etomidate as a stand-alone
agent.  Studies on ctomidate are usually incorporated into R8I studies where muscle
relaxants are concomitantly used. Reed and Snyder et al ** demonstrated a 79% vs.
23%, success rate in the etomidate and diazepam groups respectively.  Werman and
Schwegman, et al ' found similar results, but more importantly noted that etomidate

67.68
177" compared

as a stand-alone agent failed in 45% of cascs. Swanson et a
ctomidate to midazolam when uscd in conjunction with muscle relaxants, and {ound

no significant differences in suceess rates and haemodynamic parameters.

The biggest single criticism levelled agamst etomidate is its propensity to cause
adrenocortical suppression through inhibition ot the 11-beta hydroxylase enzyme
system.  While this inhibition has previously not been thought to be significant in
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single induction-dose boluses, a recent editorial in the journal “Anaecsthesia has

prompted a sobering revisitation of the subject:

The authors postulate that etomidate has escaped scrutiny as a contributory factor in
mortality following emergency surgery in the United Kingdom. The authors point
to the moratorium placed on etomidate infusions in the ICU setting, where its use

increased mortality from 28% to 77% in polytraumatised patients. A clear
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relationship between etomidate use and cortisol level has been demonstrated, as was

a four-fold increase in inotrope requirements in the ICU setting.

Etomidate has been clearly associated with depressed cortisol levels in elective
surgery for well beyond 24 hours.  The authors thus question the allegedly benign
eftect of adrenocortical suppression following induction-dose etomidate

administration in the context of critical illness, emergency surgery and septic shock.

Considering that ctomidate has been withdrawn in the United States, Australia,
Canada, and the Republic of Ireland, the authors caution against the blind
administration of this drug, and urge the consideration of safer alternatives such as

. D vy : T ) 69
ketamine or sodium thiopentone .

Thus, the fact that the potentially lethal complications of etomidate are currently
being debated in the international literature, and the fact that etomidate offers at best
a 55% successful intubation rate in the combative patient, forces one to look

clsewhere for an acceptable stand-alonce alternative.
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SUMMARY OF LESSONS LEARNED FROM THE LITERATURE:

. The intubation success rate of 90% amongst Western Cape paramedics
eencrally far exceeds the success rates published in the international

literature, and at worst is comparable to the best published studies.

§~..>

Frequency of intubation by Western Cape paramedics vastly exceeds that

reported in the USA and UK.

3. Patients in the Western Cape undergo much longer transit times to hospital
than occurs in the USA and UK.

4. There exists a high incidence of unrecognised peri-intubation oxygen
desaturation and bradycardia reported in the literature.  Pre-oxygenation is
thus critical.

5. A very high incidence of inadvertent hyperventilation has been consistently
reported in the literature.

6. 'This hyperventilation and hypocarbia 1s strongly associated with poor
outcomes in head-injured patients.

7. A very high incidence of hypotension has been reported in the literature.
Monitoring of blood pressure during the peri-intubation period should be
mandatory.

8. There is a high incidence of emergency tracheostomy in the prehospital
environment in comparison with the operating-theatre environment.  This
practice often precedes other less invasive airway rescue procedures such as
LMA or Combitube placement.

9. There is an extremely high incidence of unrecognised oesophageal intubation,
misplaced or dislodged endotracheal tubes, and there exists an unacceptable
fevel of complacency towards this problem.

10. A high incidence of pulmonary aspiration is reported in the literature,
occurring both before intubation, and during the intubation attempt.

1. Non-pharmacologically-facilitated intubation is associated with a dismal,
almost imperceptible suceess rate. We should be directing our efforts
clsewhere.

12, Inadequate relaxation accounts for only 20 to 40% of difficult and failed

intubations.  Consequently, paralysing drugs are not a panacea to the

problems faced with difficult intubation in the prehospital setting.
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14.

16.

20.

. Basic airway management is not to be under-estimated.  There is no

substitute for a good face-mask seal and adequate bag-valve-mask
ventilation.

Blind nasotracheal intubation is associated with prolonged intubation times,
low success rates, an increased incidence of oesophageal intubation, and high

complication rates. It is not to be encouraged in the prehospital setting,

. There exists a general paucity of “difficult airway’ equipment amongst

paramedic personnel, which includes alternative airway devices.
Failed intubation algorithims and protocols need to be developed and

implemented.

. Suxemethonium is assoctated with potentially Jethal complications in the

prehospital environment, as yet to be fully quantified.

. Suxemethonium’s relative short duration of action cannot be relied upon to

restore ventilation before terminal desaturation, in a “can’t intubate, can’t

ventilate™ scenano.

. The still experimental reversal agent Org 25969 might vield rocuronium a

safe alternative to suxemethonium in the future.  Its appropriatencss in the
field will have to be cstablished.

Neither midazolam nor etomidate arc ideal stand-alone agents for the
facilitation of intubation. There are currently serious questions that have
been raised about the safety and cfficacy of ctomidate, since its withdrawal

from use in a number of countries.



WHERE TO FROM HERE? THE WAY FORWARD...

Following the publication of the San Diego and numerous other paramedic RSI trials,
e e . . . . N L .
the NAEMSP stated in proceedings from their 2004 Annual Meeting %, “These

results foree us to ask whether early E'T1 is beneficial az a/l in any patient subsets™.

The tacts are that there are many confounding variables in determining outcome at
discharge from hospital, and we are far from resolving these issucs.  There is
absolutely no doubt that poorly-performed prehospital intubation carries a high
morbidity and mortality. But what of the well-executed prehospital RSI
programmes, such as that of” the City of Bellingham, Whatcom County, Washington,
which demonstrate a 96.6% success rate, the remainder of patients being successtully
managed with alternative airway devices and BVM ventilation?

The importance of such basic manocuvres as chin hift, jaw thrust, and placement of
an oropharangeal airway arc undisputed.  Thig, in conjunction with a good face-
mask scal and adequate bag-valve-mask ventilation cannot be over-emphasized.
Patients seldom die because they cannot be intubated.  They die because basic
atrway management and ventilation are either overlooked or inadequately managed,

or because advanced airway management goes horribly wrong.

In two studies examining trauma deaths in the United Kingdom, Hussain and
Redmond concluded that up to 85% of patients with survivable injuries who died
hefore reaching hospital, died from airway obstruction . In another study by
Nicholl et al ', death due to airway obstruction in patients treated by ambulance

crews was estimated at 28%.

In our society with its endemic trauma load and prolonged transit times to hospital, a
strong argument can be made for retaining endotracheal intubation within the
paramedic protocol, notwithstanding the current controversies.  However, we need
to learn from our own mistakes and from those from abroad, and improve the manner
in which we perform endotracheal intubation in the field. We need to implement
strong medical dircction, clinical audit and quality assurance, and must embark upon
a programme of active home-grown rescarch 1f we are to undertake such a venture,

always bearing in mind the adage, "Complex systems fail in complex ways”.

72



The ambulance service management and the paramedic body corporate would have
to wholcheartedly embrace such an approach, if we were to meet with any level of
success in retaining and expanding paramedic advanced airway management

protocols.

We would have to start by immediately addressing those shortcomings exposed by

our data and an examination of the international literature, namely:

s Paramedics working in outlying arcas, and thosc intubating infrequently,
would need to receive regular updating of their practical skills.

»  Weneed to revise ‘protection against aspiration” as an indication for
intubating the non-paralysed patient, as there 1s a high rate of aspiration
associated with this procedure.

» Pre-oxygenation and assisted ventilation prior to intubation needs 1o be
emphasised through CME training programmes.

e The application of “‘external optimal laryngeal pressure’ needs to be taught as
a basic method of improving visualisation of the vocal cords, as does the
application of cricoid pressure 10 reduce the incidence of peri-intubation
aspiration.

e In-line neck stabilisation needs to be emphasised in a/f trauma patients.

e Deliciencies in basic essential equipment need to be addressed.

s Decficiencies in pulse oximetry and capnography also need to be addressed.

s Weneed to be extremely aware of the possibilities of unrecognised
oesophageal intubation, inadvertent hyperventilation and hypotension
associated with endotracheal intubation, until such time as we can more
accurately assess and manage these complications.

o The re-implementation of paramedic ‘partners’ needs to addressed, in

keeping with internationally published practices and recommendations,

Prerequisites for further development and enhancement of the existing Advanced
Life Support airway management protocols would include the following:
e A comprehensive re-designed patient report form, with accurate record-

keeping.



e Central storage and retrieval system for all records.

» Preferably a computerised database generated from all patient report forms.

e Re-cvaluation of training methods and emphases.

«  Continuing medical education and maintenance of practical skills,

e Closce medical direction and leadership, and medical follow-up of every
paticnt intubated in the field.

o Standardised algorithm-based protocols for basic and advanced airway
management, such as an adaptation of the American Society of

Anacsthesiologists” Difficult Airway Algorithm, or the adoption of Wang et
al’s Prehospital Airway Management Algorithm 2. Such protocols would
include a decision tree, confirmation of tube placement, failed intubation
drills, ‘rescue’ techniques and devices.

e Universal availability of alternative airway devices, such as the LMA and
Combitube as standard equipment, including such assist-devices as gum-
clastic bougics and stylets, amongst others.

¢  Continuous waveform capnography should be mandatory for all paramedics
practicing endotracheal mtubation.

e  Monitoring of ECG, 8PO,, ETCO, and blood pressure should be mandatory,
before, during and after intubation.

e Af least two members per “intubation {eam” — a paramedic and dedicated
paramedic “partner’.

s Anopen culture of communication between members of the “intubation team’
would need to be established — if an adverse event such as oxygen
desaturation or an absence of CO; return on capnography occurred, members
of the tcam would have the freedom to openly communicate this to cach other
38

e Any doubt about tube placement and/or an absence of CO- detection on

capnography would mandate tube removal and reversion to BVM ventilation.

The above is in accordance with the 2001 National Association of EMS Physicians
Position Paper °® on Prehospital Rapid-sequence Intubation, by Wang, O°Connor, et
al, which stales thus:
e That moder prehospital medicine may include the use of RSI, and the use of
neuromuscular blocking drugs in selected patients.
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e That prehospital RSI is an advanced procedure that may nors be appropriate to

every prehospital system.

e That the following are minimum requirements of such a programme:

O

O

o

An ability to provide adequate medical direction, supervision and
training, “from plysicians who have substantial clinical experience
with RS,

Training and continuing medical education (including hands-on
operating theatre experience).

Availability of required monitors and equipment.

Adequate resources for drug storage and delivery.,

Standardised RSI protocols.

Availability of back-up rescue airway devices.

All providers should be trained 1 at least one of needle
cricothyroidotomy (trans-tracheal jet ventilation) or surgical
crycothyroidotomy.

Continuing quality control, quality assurance and performance review.
A minimum of rwo care-givers is required to perform RSI, and in
patients with possible cervical spine injuries, a minimum of three
care~-givers (“since RSI requires multiple tasks and the administration

of multiple drugs™).

That training requirements should cover:

Instruction on technigue and application of RSI.

Instruction on RSI pharmacology.

Instruction on recognition of the potentially difficult airway, and
where RSI may not be appropriate.

Instruction on alternative rescue airway techniques.

e That providers must maintain proficiency through adequate clinical

experience or supplemental training in the operating theatre.

e That a minimum of continuous ECG monitoring, blood pressure monitoring,

and pulse oximetry be used, and that end-tidal capnography, preferably with

continuous waveform display, must be used.
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ADDENDA

1. Recommended mandatory equipment as standard issue.

2. Advantages of continuous waveform end-tidal capnography.

3. Optimal external laryngeal manipulation.

4. Covering letler explaining rescarch project.

5. Instructions for participants in the paramedic intubation research project.

6. Paramedic intubation research questionnaire.



RECOMMENDED MANDATORY EQUIPMENT AS STANDARD ISSUE:

1. BVM resuscitator, with reservoir bag and range of face mask sizes.

2. Oropharangeal (Guedel) airways — range of sizes.

3. Endotracheal tubes - range ot sizes.

4. Portable suction unit with range of suction catheters.
5. Portable oxygen cylinder.

6. Laryngoscope with range of blades, spare bulbs and batteries.

7. Gum elastic bougies, stylets.

8. LMA range of sizes, Combitube, needle cricothryroidotomy and/or surgical
cricothyroidotomy (“Mini-Trach™) sets.

9. Appropriate drugs including: Atropine, Adrenalin, Midazolam, Flumazenil
{(to be expanded upon as per protocol development).

10. ECG, pulse oximetry and end-tidal capnography.

I'1. Acceptable method of securing endotracheal tube.

A trained assistant would need to be available to assist the paramedic with all aspects

of patient management, but especially with advanced airway care.
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ADVANTAGES OF CONTINUOUS WAVEFORM END-TIDAL

CAPNOGRAPHY:
I. The gold standard in confirming endotracheal tube placement.

Ld

o

9.

Continuous breath-by-breath monitor of tube placement/dislodgement.
Ventilator or circuit disconnect/obstruction alarm; apnoea alarm.

Monitors adequacy of ventilation (hyper- and hypoventilation).

Fresh gas flow/rebreathing monitor.

Monitor of bronchospasm/expiratory obstruction (slope ot expiratory phase).
Indirect monitor of sedation/paralysis/patient fighting ventilator.

Indirect (crude) monitor of metabolic rate (malignant hyperthermia, thyroid
Crisis, sepsis).

Crude monitor of cardiac output (gradually diminishing expired CO; level

predicts imminent cardiovascular collapse).

OPTIMAL EXTERNAL LARYNGEAL MANIPULATION:

OFLM is taught as the BURP technigque™. This is when cricoid pressure is applied

Backwards, Upwards, to the Right, and with Pressure.

As most assistants applying cricoid pressure will be positioned on the right of the

patient, they have the tendency to push to the Ieft, which also distorts the pharyngeal

and laryngeal anatomy to the left.
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DEPARTMENT OF ANAESTHESIA
FACULTY OF HEALTH SCIENCES
UNIVERSITY OF CAPE TOWN
GROOTE SCHUUR HOSPITAL

PARAMEDIC INTUBATION RESEFARCH PROJECT
INTRODUCTION

Dear Paramedic,

The incidence of failed endotracheal intubation, imtubation-related complications
and adverse outcomes, and the factors predicting difTicult intubation, have been

thoroughly studied in the hospital environment, amongst hospital-based doctors,

As a conscquence, we have a wealth ol information at our disposal, which has enabled
us 1o identily factors that predict and countribuice to difficult intubation. This knowledge
has helped anaesthetists to refine their practices and techniques, which has greatly
improved in-hospital practice, and which has in turn had a considerable impact on

patient care.

Second to anacsthetists, paramedics arc probably the group most ofien undertaking
endotracheal intubation. However, paramedics function under extremely adverse
working conditions, and with a limited drug protocol. We thus suspect that they

experience much greater difficulties than theatre-based anacsthetists.

Remarkably, there have been no South Afvican studies documenting the difficulties
under which paramedics practice, studies that quantity dilicult and failed mtubation
in the pre-hospital setting, or studies that assess the consequences of successiul,

difficult or failed intubation on patient outcome under such circumstances.

Thus, we have designed a study in the form of an anonymous questionnaire, the aim of
which is to do exactly as stated above. The aim ol this study is to identify and
document factors contributing to difficult imtubation and if possible, to identify ways in
which to improve the ease and salety of intubation in the field, and to improve the

frequency of successlul intubation in the pre-hospital setting.
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We therefore urge vou to participale in this study, as it may ultumately have direct
and profound benelits for both your practice, and for the patients thal you manage in

the field.

Specifically, the aims of this study are 1o

{. Document mtubation practices amongst paramedics.

2. Assess the unique difficultics and challenges faced in terms of endotracheal
mtubation, as
experienced by paramedics in the field.

3. Determine the incidence ol difficult and failed intubation in the field.

4. Assess the complications and adverse elfects of difficult intubation in the field.

5. Assess compounding [actors that influence the success or failure of intubation
in the prehospital setting.

6. Asscss the impact of early pre-hospital intubation on the critically ill or injured
patient in terms of patient outcome.

7. Assess the influence of experience on success of intubation amongst paramedics.

Depending on the data gathered, make recommendations on intubation practices,

training and drug protocols for paramedics.

Please leel free to contact Dr John Roos at any time il you have any queries, need 1o
return completed questionnaires, or request extra blank forms. Contact can be made
by telephone at 021 762 8652, sms 082 829 9979 or email dr.j.roos@iafrica.com.
We look forward to your co-operation, and wish o thank you in advance for vour

assistance with this anonymous and confidential study.

Yours [aithfully,

PROF. MFM JAMES
DR JOHN ROOS

MNovember 2004



DEPARTMENT OF ANAESTHESIA
FACULTY OF HEALTH SCIENCES
UNIVERSITY OF CAPE TOWN
GROOTE SCHUUR HOSPITAL

INSTRUCTIONS FOR PARTICIPANTS IN THE PARAMEDIC
INTUBATION RESEARCH PROJECT

INTRODUCTION:

Please understand that regardless of experience, qualification or station in life, we all
have adverse outcomes at some point in our practice. The purpose of this study is to
document both perfect and imperfeet practice, and for this we require your objective
reporting.

The unique difficulties of the pre-hospital environment present enormous challenges to
our clinical skill. Even under the most ideal working conditions, we are all [aced with
difticult or failed procedures from time to time. Less-than-perfect practice is not
neeessarily a reflection on any individual, but is a fact of life and a statisiical
mevitability for us all,

Thus, we ask you to complete our guestionnaires honestly, reflecting actual practice on
the road, and not as we expect things should happen according to medical text books,
protocol manuals, or institutional policies. Our study will be meaningless il your
returned questionnaires reflect anything other than life as it really happens, warts and all.

CONFIDENTIALITY:

This is an anonymous and confidential survey. Returned questionnaires will not reflect
the names of either paramedics or their patients, and will be returned in sealed,
unlabelled envelopes. Note that individual {ollow-up will therefore not be possible. All
information gathered will be treated with the utmost conlidence and respect, in
accordance with the principles of any other university research project.

Results of the study will be of a statistical nature only, and will bear no reference to
individual paramedics, their patients, their employers or the organisations from which
they hail.

INSTRUCTIONS:

We request that you submit the self~assessment questionnaire once only, and complete it
al the same time as you do your first intubation questionnaire. Unfortunately there is
some unavoidable duplication.

In addition, we request that you complete one intubation questionnaire for cach patient
upon whom you attempt intubation, whether the patient is successfully intubated or not.

We request thal you (or your partner) run a stopwatch 1o time your intubations, but we
understand that this will not always be possible, and that you may need to lcave some
spaces blank. This is preferable to estimated mformation, which might ultimately lead to
mcorrect conclusions,
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We request that you start the stopwatch at the time that you administer drugs for

intubation, and stop the watch on confirmation of correct placement of the endotracheal

tube,
If you have a pulsc-oximeter - and if conditions allow - we request that you document oxygen
saturation immediately before intubation, immediately after intubation, and record the lowest
saturation reading during your infubation attempt.

I you decide 1o pre-oxygenate your patient, please do not withhold pre-oxygenation for the sake
of a 'pre-intubation’ oxygen saturation reading - rather let the pulse-oximeter reflect pre-
oxygenation, as would be your normal practice. If you are unable to provide pre-oxygenation for
whalever reason, then let the pulse-oximeter reflect that, too.

Il 'you do not have a pulsc-oximeter, or if conditions do not allow for monitoring of oxygen
saturation, then we request that you leave the relevant spaces blank.

Please do not allow cither timing of intubation, or measurement of oxygen saturation, to
adversely affect your patients' management, 1t is of the utmost importance that you do not alter
your practice [or the sake of this study; but rather that this study accurately reflecls your day to
day practice as it occurs,

FEEDBACK:

I you would like to recetve feedback, or the final results of this study, please let us have your
name, phone number and email address. Your personal contact details will not be correlated with
vour returned questionnaires. Pleasce address your correspondence to drj.roos(@ialrica.com,
phone me on 021 7628652, or phone or sms me on 0828299979,

THANKYOLU:

We thank you for participating in this "first of its kind" South African study into the impact of
pre-hospital endotracheal intubation practices undertaken by paramedics in the field. The more
returned questionnaires we receive, the greater will be the database of information available to
us, and thus the greater the accuracy of our research. More importantly, the greater the
accuracy ol our data, the more appropriate will be our conclusions, and the more relevant our
recommendations. We thus urge you 1o return as many questionnatres as possible!

PROF. MFM JAMES
DR. J. ROOS

November 2004
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DEPARTMENT OF ANAESTHESIA
FACULTY OF HEALTH SCIENCES
UNIVERSITY OF CAPE TOWN
GROOTE SCHUUR HOSPITAL

PARAMEDIC INTUBATION RESEARCH QUESTIONNAIRE
[Please complete and submil this giestionnaive cach time that you intubate or attempt (o intubute o patient]

Please tick boxes only il answers are positive.

Private sector:

Government secior:

Within the greater Cape Town metropolitan area:
Outside of the greater Cape Town metropolitan area:
Conventional {road) ambulance scrvice:

MR e

o. Aero-mnedical service:
Full-time employment:
Part-tume or volunteer;

e

YEARS OF EXPERIENCE:
9. Paramedic Student (not yet qualified):
{0, Qualified less than one year:
i1, Between one and two years:
12, Between two and three years:
3. Between three and four vears:
14, More than four years:

AVERAGE NUMBER OF INTUBATIONS PER MONTH:
[ meany intubations per month would vou estimate that you have doue, on average, over the past three
months?]

15, None (except for this one that you are documenting):

16, Less than 2:

17. 2 to4

18, 4108:

19.  More than 8 (1e. average at least two per week):
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PATIENT DETAILS:

PATIENT AGE (ACTUAL OR ESTIMATED).
[ Select mast appropriate catesory only/

20, =70 years

21, 50 - 70 years

22, 18- 50 years

23, 10 -18 years

24, 510 years

25, 2 -5vyears

26, 01 years

[Select most appropriate category only]

27, Cardiac arrest (medical or trauma);

2%, Head Injury:

29, Polytrauma:

30, Other Medical non-cardiac arrest (eg. drowning, asthmatic, stroke, ete.):

TIMING:

31, Time arrived on scene |(a) time]:
32, Time arrived at hospital [(b) time]:
3.

3 Time in hours and minules that the patient was in your care:

INDICATIONS FOR INTUBATION:

34, Cardiopulmonary resuscitation (CPR) before intubation:

35 Glasgow Coma Scale less than 8, intubated [or airway protection only (to
prevent aspiration) in a paticnt maintaining their own airway, breathing
spontancously and adequately:

36.  Inadequate airway maintenance and inadeqguate ventilation:

37, Adequate airway maintenance BUT inadequate ventilation:

38, Other: Specify:

PLACKE INTUBATED:

39, Hospital, clinic or other medical facility:
40.  Ambulance or aircraft:

41.  Roadside or casualty scene:

42, Residence or place of work:

43, Other: (Specify):

44, Glasgow Coma Scale: Total:

45, Doctor present?

DRUGS:
[Given immediately prior to intubation, for puspose of intubaiion]
46.  Dose ol midazolam (mg):

47.  Dose of morphine (mg):

48.  Dose of Etomidate {mg):

49.  Propolol, Thiopentone or Ketarnine:

50, Suxemethonium (Scoline):

51 Other muscle relaxant (paralyzing drug):
52, Other drug: Specily:
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OXYGEN SATURATION:

I oxyeen saturation was monitored:

53, Sp02 before intubation:

54, Sp0O2 afier intubation:

55, Lowest Sp02 recorded during intubation attempt:

56, Did conditions or urgency allow for pre-oxygenation.?

57.  Was ventilation assisted before intubation attempt?
If oxyeen sahiration was not monitored:

58, Do you suspect, or do you think it likely, that the patient desaturated during
the intubation attempt?

59, Dad the patient become clinically cyanosed at any time?

LARYNGOSCOPY AND INTUBATION:

60.  Was cricoid pressure maintained WITHOUT INTERRUPTION from the time ol
administration ol drugs (il no drugs given. then from the start ol laryngoscopy)
until CONFIRMED corrcet placement of the endotracheal tube:

61, Did conditions allow for in-hne neek stabilization (for trauma paticnts):

[Lecave blank il not a trauma patient]:

62, Number of attempts at laryngoscopy:

63.  Number of attempts at intubation:

64.  Numbecer ol times oesophagus intubated inadvertently:

65.  Time from first laryngoscopy to confirmed correct placement of
cndotracheal tube: . minutes: seconds:

EASE OF INTUBATION:

66.  Intubation was casy:

67.  Intubation was moderately difTicult:
68, Intubation was very difficult:

69, Intubation failed:

70, Cormack & Lehane grade |

71, Cormack & Lehane grade [1

72, Cormack & Lehane grade [

73, Cormack & Lehane grade 1V

PATIENT GAGGING or COUGHING or SWALLOWING or BITING or STRUGGLING
AGAINST LARYNGOSCOPY:
74, None (patient tlaccid):
75, Minimal (little effect on intubation and laryngoscopy):
76,  Considerable (making laryngoscopy and imubation difficult):
77.  Maximal (making laryngoscopy and intubation exceedingly difficult or
impossible):

ASPIRATION:

78.  Aspiration clinically suspected or detected BEFORE mtubation attempt:

79.  Aspiration occurred DURING intubation attempt;

80.  Suction apparatus ready at hand for use belore intubation attempted:

81, Conditions prior to intubation precluded ready availability of suction apparatus:
82, Suction apparatus actually used during intubation attempt:
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BLEEDING:
83, Bleeding from mouth, nose or pharynx BEFORE intubation attempt:
&4, Bleeding from mouth, nose or pharvnx AFTHER attempt:

REASON FOR FAILED INTUBATION:
85, Inadequate sedation/paralysis (patient gagging, biting, struggling, coughing

against laryngoscopy):

86. Obstructed view {secrctions, vomitus, blood):

87.  Obstructed view (trauma, oedema):

88, Cords poorly visible due to normal but difficull anatomy (Cormack & Lehane
grade Hlor IV):

89,  Laryngospasty

90.  Awkward or difficult positioning of patient:

91.  Other reasons (cg. obesily, bright sunlight, ete.):
92, Spocify in (91) above:

PATIENT OUTCOME:

93, Successlul intubation and ventilation:

94.  Failed intubation:

95, Well-controlled airway management and vendilation by oropharangeal airway and
bag-valve-mask resuscilator:

96.  Poorly-controlled airway management and ventilation by oropharangeal atrway and
bag-valve-mask resuscitator:

97.  Agpiration suspected or detected after failed intubation, or en route to hospital:

98.  Paticnt died before reaching hospital, as a DIRECT result of inability to
maintain airway and/or ventilation:

99, Patient died before reaching hospital for reasons UNRELATED to atrway
management (and excluding terminated CPR):

F00.  Cardiopulmonary resuscitation, (CPR) terminated or unsuceessful before, or on
arrival at hospital:

101, Successful CPR (patient arrived at hospital with spontaneous heart beat and
detectable cardiac output):

EQUIPMENT:

Did vou, for this particular intubeadion, have the follewing cquipment immediately available to vou?
. . . >4 . .

102, Pulse oximeter:

163, Capnograph:

(4. Portable oxygen cylinder:

(5. Reservoir bag (for bag-valve-mask resuscitator):

06.  Fully functional portable suction unit:

(7. Cardiac monitor/defibrillator:

08.  Mechanical (automatic) ventilator:

(9. Endotracheal tube introducers (bougee or stylet):

0. Range of endotracheal tube sizes appropriate 1o the patient:
L. Laryngeal mask arway (size appropriate for patient):

2. Combitube:
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113,
i14,

Trans-tracheal jet insufflation device:
Emergency trachcostomy kit:





