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CHAPTER I

INTRODUGTION



PREFACE

Microlaryngosurgery - waich is considered a new technigue
in laryngosurg=ry - has now completed few decades, This
technique has allowed precise removal of vocal cord lesions
4ith ninimel morbidity and mortality as contrasted to a few

short years agofl)

Indirect laryngoscopy was introduced first by Czermak
in 1858, and the earliest recoxrd of direct visualization
of the larynx was by Kirsten in 1894, Sophistication of
direct laryngoscopy progressed rapidly as Bunning and
Yankauer have introduced magnificgtion and binocular visua-
lization in 1910 . However, patiert respiration led to lemns
fogeing. The larger laryngoscopes necessary for binocular
vision were also uncomfortable to a patient who was anaesthe-

tised with only topical application .

Pur ther imnovations during these earlisr years included
the killiian suapension laryngoscope and the lynch modifi-
cation, Unfortunately, these also 1ncreased the discoumfort
of the patient when the brooeﬁure was performed under local
ongesthesia. Many of the subsequent improvements which are
now accepted as routine in miorolaryngosurgery were destined

(2)

to awalt improved araesthetic techniques.
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Utilization of general anpgesthesia through small endo-
trachesl tube and its benefits in laryngosuxrgery has A
flourished by 1962, Since that time improvements and modi-
fications of angesthetic techniques in laryngoscopy and

laryngosurgery has progressed rapidly.(3)
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Anatomical and physiological oomsiderations

The larynx, which is the organ of the volioce as well as
an air passgge, extends from the root of the tongue to the
trachea. In the adult male it is situated opposite the third,
fourth, fifth and sixtl cervical vertebrae, but it occupics
a somewhat higher position in the child ard in the adult

female .

The skeletal framework of the larynx is formed of carti-
lages, which are connected by ligaments and membranes and
are moved by a number of muscles, It is lined with muicous
membrane continuous above and behind with that of the larynx

.and bclow with that of the tracheas4)

The inlet of the larynx is tounded anteriarly by the
epiglottis, posteriorly by a sheath of mucous membrane
stretched between the two arytenoid cartilages, and on each
gide by the free edge of a fold of mucous membrane - the
aryepiglottic fold - which joins the arytenoid cartilage

to the side of the epiglottis .

The vocal cords are two pearly-~white folds of membrane

stretching from the angle of the thyroid cartilage to the
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vocel processes of the arytenoid cartilages. In the adult,
the merrowest part of the laryngeal cavity is the area

between the vocal cords, whereas in children is at the
(5)

-

ericoid ring

Nerve supply of the levynx :

Sensofy

The micous membrane of the larynx receives its nerve

supply from both the superiar and recurrent laryngeal nexves.

The superior laryngeal nerve arises from the inferior
ganglion of the vagus but receives a small branch from the
superior cervical sympathetic ganglion. This nerxve descends
in the lateral wall of the pharynx and at the level of the
greater horn of the hyoid divides into an internal and
(6)

external branch,

The internal laryngeal branch, descends to the thryrohyoid
membranc, pierces it above the saperior laryngeal artery and
then divides again into two branches. The upper bra~ch supplies
the micous membrane of the lower part of the pharynx, epiglottis,
vallecula and vestibule of the larynx. The lower branch passes

medial to the pyriform fossa beneath the mcous membrane and
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supplies the aryepiglottic fold and the posterior part of

the rima glott idis.(s )

The recurrent laryngeal nerve accompanies the laryngeal
branch of the inferior thyroid artery and travels upwards
deep to the lower border of the inferior constrictor misecle
of the pharynx immediately behind the cricothyroid joint .,
It supplics the muoous membranc of the larynx below the

vocal cords .

Motor :

- e W .

The recurrent laryngeal nerve innervates all the muscles
of the larynx eXxcept the oricothyroid which is supplied by
the extermal laryngeal nexrve and small part of the arytenoid

which is supplied by the internal laryngeal neﬂe‘,5)
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Eroblems of snaesthesia for Microlaryngosurgexry

Patients who are exposed to laryrgosurgery constitute
usually a risky group of paticnts, Most of them have malig-
nancy, upper respiratory obstruction, resistant chest
infection, bad general condition, anaemia and cachexia,
Also, as most patients are of the older age group, the
incidence of hypertension, coronary artery discase and

(1)

ntherosclerosis is higher,

During surgery sharing of the airway between the onnes-
thetist and the surgeon complicates other problems.(l) The
angesthetist may be faoced during induction of anaesthesia
with difficult intubation of such patient from the patholo-
.gical lesion in the larynx ond any accompanying oedema.

Also intubation ir some lecsions may cause Severe bleeding.(7’8)

The =naesthetist must control and maintain a patent

alrway throughout surgery .

The prevention of aspiration of blood, pus or other
material into the lung with the protection of the airwey

during anaesthesia is essential. The restoration of posi.
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operative protective reflexes should be in the for efront of

& 8
an anesthetists mind(.7 )

The provi:zion of good operagting conditions with full
paralysis of the laryngeal muscles and relaxation of the
jeW is mandatory in microlaryngosurgery. Also there must be
no restriction of the operating time, so that any surgery

mist be completed without hurry.(l)

For the surgeon, the prcsence of an erdotracheal tube
whatever its size, makes the surgieal field obstructed

especially in lesions of the posterior part of the larynx .

Ventilation :
It is one the great problems in laryngosurgery. The margin

of safety for patients undergoing microlaryngosurgery under
general angesthesiag has been greatly emhanced by recent
advances in the anaesthetic techniquesgg) Mult iple tech-
niques have been employed in the search for a simple, yet
sefe technigque for ventilation far patients undergoing
operative laryngoscopy which will allow optimal surgical

exposure and yet permii the angesthetist to retain control

of the ai.rWay.(lo )



The apnoeic technigue :

In this technique the patient is deeply anassthetized
and paralysed while the laryngoscopist and snaesthetist
exchange control of the airwayslo &11) This techinique has
several names "apnea", "diffusion respiration” , Mapnoeic

oxygenagtion" and "1nsufflation'flz)

Insuffiagtion of oxygen in the trachea is an apparently
satisfactory method of maintesining oxygenation In patients

who have been arsesthetizd and paralysed for diagnostic
laryngoscopyf13 & 14)

It is generally believed that carbon dioxide elimination
under these ciroumstances is poor or absent., The Mean rate
of rise of artecrial Pa002 in gpnoeic angesthetised man is

3,8 mmHg, /minute |,

The method of high-flow endotracheal insufflation is
expected to reduce the rate of rise to 3.3 mmHg/mn, (13

Therc is evidence availlable to show that the heart

bcats give rise to a small amount of alveolar ventilationfls}



During apnoeia, 0xygen delivered imto the trachsa, without
respixatory effort, reaches the alveoli and diffuses soross
the alveolar capillary membrane in sufficient quantities to

mgintain adequate oxygenation of the blood .

The limiting factor in this technique is the rise of the
COQ causing respiratory acidosis, hypertension, and incrszse

in intracranial tensicm.(:"2 )

Also gwareness during gecneral armaesthesia is particularly
nanifest during the use ol apnoeice oxygenation technique for

endoscopic procedures on the xespiratory passages .,

So although this method is quiet adequate for bricf
examinaticns, it is clumsy and does allow safe use of g
suspension laryngoscope, saf¢ micxrolaryngeal swgsry or

prolonged opera‘tions.(l6 & 17)

S0 the apnoeic techniquc for microlaryngosurgery is a
valuable tool and has its safety. It is preferred in almost
211 the endoscopic procsdures of less than 10 minutes duration.
Relaxation is present, also the bulk and frequent trauma of

éndotracheal tube is absent .
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Ths venturi injector principle

Injcctor t:chniques to achicve artificial ventilation
were first used in hronchoscopy and were subsequently :dapted

foxr laxyrgoscopy .

Thc injector principle is derived from ths Bernoulli
theorem (1738) which states tha* the pressure of a fluid
in motion through a tubs of varying eross-sectional arca is
icast at the narzowest portion whexre the Speed is greatest.
Som: 60 ycars later G,B, Venturi (1797) showed that in order
for a sftream of fluid to regain a pressure much higher than
thet at the constriction, it was necessary for th: tubc
inm.dictely distal to the consiriction to open out gradually.
Gases behave like fluids but, bsceuse they are commressible,

deviate somewhat from th: principle .

From these principles e¢volvcd the various types of injector
with an ¢ntrainment duct, The =ntrainment is the result not
only of the subatmospheric pressure, but also of its propul-

sive eftect on the resting gas surrounding the jet .

So Intermittent jets of oxygem, using blowgum attachment

~t = prossure of 414 kpa (60 1bf 1n2), will entrain sufificient
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alr to provide adequate pulmonary ventilation, With lungs of
‘Vverage compliamee, this is true even if the glottis tends to
close reilexly or to be oorne pertially obstructed during
irspixgtion. If the glottis is open, additional air will be
“ntraincd and a given tidal volume will be achicved more

qUicklx(lB)

This Jet of oxygen may h: int:oduced thxrough a ventilae

ting 1axyngoscope(19), or through rasotracheal or orxotracheal
polycthylene catheteerO) oI transtracheally through the

cricothiyroid m:mbrane or just below the ¢ricoid cartllagale)

The essential requirzments far the injector technique are;
~ & Bource of oxygen at high pressure .
« o lean: of interrupting ths gas flow intermittently, This
ma2y be manual or a valve of +he blowgur type or automatic
using the Bird mark 2 thilatoz.(la)

-~ Appropriate tubing and conncctors .

If there is some degrc: of glottie obstruction, a longer
cXpiratory phase will be raguired, Failwe to allow adequate

deflation of the lumgs increascs the risk of pneumothorax
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Using ventilating laryngoscope airway control and venti-
iation are d-nerdent upon the surgeon, not the anaesthetist,
air is entreired, resulting in an unpredictability of inspired

oxygen concentration .

Small endotracheal tubes :

Orsl endotracheal tubes up to 6 mm may be used, but
because of resistance to gas flow, it is not suit able for
spontanc ous respiration in adults but used with circuits
wherc low gas flows are possible, such as the Bain or cixcle
systen with absoxrber, satisfaoboxry artificial ventilation

can be achievedSQZ)

Cuirass respirator may also be used to augmnent ventilation
during laryrgoscopic proccdures, but this technigue is
(23)

cumbersome snd inefficient.

High frequency flow (H,F.F,) or high frequenmcy positive

pressure ventilation :

This technique can provide automatic ventilation during
laryngoscopy under general anaesthesia. This technique utiliges
an dnsuf flation frequency of 60/min. and a relative insuffla-

tion time of 22% ventilator through a nasotracheal catheter.
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Laryngoscopic H,F,P.P.V, pcrmits laryngeal surgery with a
virtually unobstructed surgicel field under complete mus culax
relaxation. The alveolar ventilation of the patient may be
controllcd by adjustment of thc pressure of the angesthetic
gas mixture and there is no aix cntrainment through the larynx

during insufflation .

This makes possible use of oxygen/Nitrous oxide ond the
oxygenation of the patient may b controlled by aedjustrents

of the oxygen concentration of the anasesthetic gas mixtwe .

A4S thexe 1s a continuous upwaxd gas flow through the
1~rynx, blood or pieces of loose tissue are not sucked down

into the txrachea.

Effect of intubatior on cardiovasecular systenm :

There are many reports which stated that laryngoscopy
and microlaryrgosurgery under general araesthesia using
.ndotrachcal intubation was associated with a wery low inci-

dence of disturhances of cardiac rbythms24)

Elecvatiorn of blood pressure during direet laryngoscopy

for trechcal intubagtion bucome manifest after 15 seconds and
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rcached a peak if laryngoscopy is continued for 30 to 45

geconds, Heart rate also increased during tracheal intubation,

So when 2 rapid laryngoscopy cannot be assuxed or when
a high risk patient is invoived as in coronary‘artery disease,
arterial hypertension and intracranial arewrism it would seem
prudent to attenuate thesc effccts by the use of topical

(27)
orophsryngeal lidocaine spray (0.75 mg/kg. ).

41so in high risky patients, it my be possible to admi-
nister atropine sulphate Img =nd practolol (0.2 mg.kg/3.w)
L.V, prior to anaesthesia this will diminish the execessive
increase in arterial blood pressure azmd heart rate which

occurs during laryrgoseopy and endotracheal intubationfzs)

Techniquec of araesthesia for microlaryngosurgery :

The first choice in ancsthesia for microlaryngosurgery

is between local and general technigque .

General -maesthesia for microlaryngosurgery is prcsented
as a solution to one of the most difficult problenms, which
frequently confronts the anaestheologist in = varied surgical
praoctice. Traditionally, laryngosurgery in the past was per-

formed with the patient under topical anaesthesia .
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This however, has some drawbacks which 1imit its useful-
ness, First, topical anaesthcsia bas a small but definite
‘nd probably irreducible tox1lcity of its owm, Secondly,
laxryngosurgery performed in this manrexr is uncomfortable
-nd cven texrrifying to a significant number of patients,
Thirdly, the inability of these patients to compose thenselves
md to rclax sufficiently often makes the operative manocuvres
ot the laxyngoscopist difficult ard occasionally even dangerous,
FPourthly, this obvious torment and fright of the paticnt may
makc the operator nervous, tcnse, and hurried in the perfor-
mance of 2 task which requires a calm, relaxed, and mcthodis

C
cal artisanfg))

Techniguc of local anaesthesia :

Rocourrent laryngeal nerve block: block of both recuxrent
laryngeal nerves was grformed to get 2 non-1rritablc larynX
wWwith immobile vocal cords. The nexrve was reached by blind
injection alongside the first tracheal ring until the vexrtebr al
colum is xeached, then Withdrawing the point of ths nc edle

1-1.5 cm.(30)
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Five ml, of 1% earbocoinc were irnjected on each side.
The block success is realizd by the onset of aphonia.
Glossopharyngeal nerve block causes temporary abolition
of the gag rcflex and loss of tactile sensation over the
posterior third of the tonguc¢ and the iateral ad posterioXx
wnll of the oropharynx: and hypopharynx. Superior laryngeal
nexrve block results in loss of tactile sensation over the
nosterior surface of the ecpiglottis and the micosa of the
laorynx 2nd upper trachea., This may be performed by topical
transmicosal block of its intermal branch by placing
anaecsthetic soaked packs in the pyriform sinuses .
For block of superior laryngeal nerve the index finger is
placed betweer the hyoid bone and the easily palpable
posterior superior border of the thyroid cartilage .
1.22-gauge reedle penctrates the skin just above the finger
tip and is advanced medially in a slightly posterio-inferioxr
direcction on a plane almost parallel with the clavicle ,
through the thyrohyoid membrane and into the larynx, The
(31)

same procedure is repeated on thec opposite side,

Complications of Microlaryngosurgery :

Many complications ar«. met with befare, during and after
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microlaryngosurgery. The chicf complication is laryngosi)asm
which may be due to blood, mcus , aspiration or light =naes-
thesin. Complete spasm, lcading to increasing hypoxia and
cyanosis, is a dangerous situation., Signs of laryngospasn

ar¢ cyenosis, inspira.ory stridor, suprasternal notch and
intercostal muscles retraction, tachycardia, bypertension

tachypnea end hyperesrbia .

Laryngenl spasm may rcsolve spontane ously or a few
breaths of pure oxygen may bc necessary to restore arteriel
oxygen tcnsion, Lpasm duz to peripheral stimlation suggcsts
+he nccd for a deeper plane of anaesthesia. Also temporaxry

cassation of surgical stimli uay occasionally be wvecesSary.

Th: condition may call for active treatmnt if it pcrsaists
more. Intravenous corticosteroids and antinistaminics may be
tried to relieve spasm . 1f the spasm is resistant and the
paticnt!s condition detsriorates with increasing hypoxia
and hypercasr bia, a short-acting relaxant suxamethoniumn my
be given 1.V, provided 2 mwan of artificial ventilation is
availablc. A small dose of non-depolarising relaxant is
often sufficient to abolish partial laryngeal spasm, ond
may ¢von result in ijncreascd tidal exchange, 4 small
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~ndotracheal tube is introduccd between the cords until the
graerel condition of the patient impxoves and drug cficots

are tzking place

If patient is in extrcmes with impossible imtubation ,
a 1large n.edle can be inserted into the larynx thxough the
crigothyroid m-mbrane and air can be injected from a 20 ml,
syrings rcpeatedly, or half » litre of oxygen pex minute cap
be insufflated, Tracheostomy is nc eded only on the rercst

(32 % 33)

occasions, . Other complications include r=spurabtoxy
obstruction, Aifficult intubation, trauma, stenosis of trachea
and laryngotrach~itis, ulceration of vocal cords and larymngeal
cartileges. imong the most importent complications axc the
cnrdiac arrhythmia, extrasystolcs and cardiac atrioventiicularx

. 4 ) _ 948 %5
conduction affection duec to piolonged Or vigorous Lntubatxonfj ’

Indicgtions of microlaryngoscopy 3

Microlaryngoscopy is indicated if despite all efforts,
one is unable to visualiz the laxrynx adequately through
indix ct laryregoseopy, if any thickened epithelium in the
1arynx raises even the slightest suspecion of » carcinoma

or prceancerous lesion. Aleo 1t is indicated if a lgsion
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rcmains unclear diagrostically or when diagnosis and surgery

can bc carried out in the cseme session .

Microlaryngosurgery is uscd in cases of decorticafion of
vocal cords or the romoval of heovily bleeding oxr stenosing
1lcsions. Some operations on the arytenoid cartilages and
possibility of recogrnising and grading pre-malignancy of

the larynx .

Contra-ind ications to the procedure arise cithexr for
-natomical reasons or becansc of more general disabilitics
of the patient. Dir-ct laryngoscopy should not bs varricd
out on ony patient in whom hypexrextension of *the cervical
spins: is impossible or dangerous, such as patients who have
X%t ensive spondylarthroses or patients who have had T.B.
or surgcry of the cervical spine, Moreover, when the glottis
is so small, because of 2 tumouxr that makes intubation

impossible .

A history of more genexrnlised disease as rscent coronary
infaretion, embolism, cardiac arrhythmia, Severs hypertension
or livcy disease of coursec uakcs the use of general -naesthecia
dangcrous, thus constituting a contra-indication to micro-

6 & 37
laryngosurgexry and mi.crolarynaoscopy.(3 37)
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AIM OF THE WORK

A N T I L I I I I I SN N e T T~

The =2im of this work is to :valuate a techmiguec of
genecral angesthesia uoing a small cuffed oral endotracheal
tube (5 mm, ). 4 study of hacwodynamic parameters, rcspira-
tory parameters and complitations of this technique is also

vexrformed
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MATERIAL AND METHODS
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MATERIAL :

Twenty five patients werc admitted to Alexandrin
Univcrsity Hospital for microlaryrgosurgery .
411 patierts in this study wer. adults with age ranging
from 16 to 70 years with ~ mcan of 47,16 years. Thirtcen

paticnts werc males and twelve were females .

A1l patients were frce of cardio-vascular and Ycespi-
ratory diseases or any disensc affe cting the me asur ¢d
prramcters .

MIBTHODS :

All patients received general anaesthesia through

small oral cuffed endotrach.al tube .

Pre-gnaesthe tic examination was dore for all patients.

Prc-medication

Onec mg. atropine sulphate was given irtramus cul~rly

half an hour before operation .
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Induction :
Pre-oxygenation was donc far 3 minutes. A sleeping
dose of thiopentone sodium followed by succinyl choline

1 mg/kg. BiW. were given intravenously .

This was followe” by intermittent positive pressure

ventilation with oxygen using Boyle's apparatus's face mask,

Intubation :
It was dore using No. 5 oral cuffed endotracheal tube

using macintosh laryngoscope .

Maintenance of angesthesiag :

Thic was done using nitrous oxide/oxygen sL/sL technique
supplemented with fluothane 1% and en apnoaic dose of
flaxedil after spontaneous respiration was regained.
Controlled ventilation was maintained all ovexr Surgexry .

At the end of the operation, decurarising dose of piustigmine
methyl-sulphate and atropine sulphate diluted in 10 c.c.
saline was given intravennusly slowly after stoppage of

anasesthesia (if flaxedil was used) .

Good oropharyngeal suction was done and 100% oXygen

through face mask was administered after axtubation ,
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Patients were put post-operatively in the semipfone

position (Tonsillectomy position) and strictly observed

£il1 complete¢ conciousness was regained .

Measurements :

1-

Pulse rate : coun.ed in one minute from the redial
artery. It was counted before giving premedication,
during microlaryngosurgery (every 15 minutes) and

after operation by five minutes (during recovery) .

Eggg_ig}‘yzggq_ggggggg : Arterial blood pressure,
systolic aud Jiastolic was measured indireotly using
sphygmomanometex, It was measured before giving pre-
medic agtion, during mi,orolaryhgosu.rgery (evexry 15 mnutecs)

and after the operation by five minutes .

--——-..—..--—--—--.-—----————----'

pressuxe was calculated for cach reading of ~rterinl
51..2 pressure using the following formala

Mean A.B.P. = diastolic pressure «+ 1/3 pulse pressure

Blood gases : Pal, , FaCly and pH estimations were done

[PPSR bt

for ten patients. Puncture of radial artery and instill o~

tion of an intra-arterial cathe ter was dore, Samples were
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withdrewn pre-operative, operative and post~oOperative.

5= Colour : Cyanosis (if ocourred) was observed as meni-

fested through mucous memhrane of 1lips and skin of the

periphery before, during and after surgery .

6- Suzgicsl tield and relaxation: The degres of comfort
during surgery was observed as regards motility of
the cords, good space far the insertion of the operating
laryngoscope by the laryngologist (in the presence of
small cuffed oral endotracheal tube), between the vocal
cords, also suppression of reflexes and relaxagtion was

observed ,

T- decovery : Time elapsed till retuxrm of conciousness,

i.ce until the patient can respond to orders was also

recorded .

8- Complications : Complications encountered during and

after microlaryngosurgery as laryngospasm, cyanosis

and vomiting were recorded .
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Twenty five patients wer: admitted im Alexandria Main
University Hospital for micro laryrgosurgery, Patients were
adults with age ranging from 16 to 70 years with a mean of
47.16 yzars o0ld . Thirteen patients were males and twelve

wara femgples

The distribution of patients admitted for microlarymgo-
Surgery according to diagnosis are listed in *able (1) .
64% of patierts werc dLagnossd as cancer larynx, 20% with
vocal polyps, while 12% with primery scleroma and 4% with

laxryngcal traumg .
1= Pulss rate ;

Before opexration ;

- T - . e Nt oy oy

Pulse 1ate ranged from 70 to 110 beat per minutc with

a wmean of 82,24 + 8,72 .

During operagtion : (Every 15 ninutes)

- e e W o ey WO )

Pulse rate ranced from 76 to 120 beat/mirute with

a aezan of 91,04 + 9,83 with a mean difference from *the
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pre-operative values of 8.8 + 2.3 which is statistically
significant (P L 0.05) .

Ibst-opera+ive1y :
The pulse rate ranged from 84 to 130 beat/hinute with
a mean of 100,92 + 10,23 with a mgan differemece from
pre-operative values of 18.68 + 3,79 whioh is statisti-
cally significant (P € 0.05) (Table 2 and Fig. 1)

2- Pulse 1hythm ;

Extrassystoles (less than five/minute) were obsexrved
in 12.5% of patients with cancer larynx during operation.
After the operation, the extrasystoles disappeared comple-
tely -nd the pulse became regular again without any trcat-

ment (Table 5) .

3« Mean arterial blood pressure i

Before operation :

- B A D > W O O =

The mean arterial blood pressure ranged from 83.5 mmHg

to 110 mmHg. with a mean of 94.09 + 9.67 .

- NS, " . S W W

The mean arterial blood pressure ranged from 83,3 mudg
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to 110 mmHg with a mean of 96,62 + 9,12 with a mean
differerce from the prec-operative values of 2.53 +

5.46 which is statistically significant (P £0,6) .

Posteoperatively .

-y 0 T T o - -

The mean arterial blood pressure ranged from 83.3
nuHg to 110 mmHdg with a mean of 96,09 ¢ 9,40 with a
mcan difference from prc-operative values of 2,92 +
5.63 which is statistically sienificant (P Z0,05)
(Tatle 3 and Fug, III) .

4~ Blood gases :

Before operation :
Pa0, ranged from 90 to 96 mmHg with a mean of 91,7 +
2.4 . YaC0y ranged from 36 to 42 mmHg with a meen of
39,4 + 1.8, pH rarged from 7.39 to 7.40 with a mean of

7.4 + 0.01 .

- O U e - v b MDD -

Paly rarged from 185 to 240 mmHg with a mean of 202.5 ¢
19.89 with a mean difference from the pre-operative values

of 109.8 + 15.58 which is statistically significant (?(0.0S).
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TPaOOQ ranged from 27 to 35 mmHe with a mean of 30,1 +
2.37 with o mean differcncc from pre-operative valu:s
of = 9.3 + 3,88 which is statistically significant

(P € 0.05). pH ranged from 7,41 to 7.46 with a mean

of 7.42 ¢ 0,01 with a wcan difference from pre-opcretive
values of 0,23 + 0,14 which is statistically significant
(P 0.05) .

Post.opergtively

P20, ranged from 95 to 100 mmHg with a mean of 97,1 +
1,79 with a3 mean differunce from pre-operative valucs of
5.4 + 1,42 which is statisticslly sigrificant (P 0.05) .
PaC0, ranged from 30 to 40 mmHg with a mean of 37.8 t 3.6
with g mean dif ference from pre-operative values of -~ 1,6 +
3.7 which is statistically insig-ificart (P > 0.05).
PH renged from 7.40 to 7,46 with a mean of 7.42 + 0,02 with
a mean differernce from pro-operxative values of 0,19 + 0.15

which is statistically significant (¢ < 0.05) (Figs. III, IV, V).

5- Post-operative complications :

Toble (5) shows that post-operative gomplicativns were

eneountiicd in patients with cancer larynx, It was found
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that 25% had laryneospasm, 25% had post-operative cyanos.s
and 25% with delayed recovery ,

The recovery time ranged from 3 to 8 ininutes with a man

réecovexry tine of 5,14 .
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TABLE 1

Distribution of paticnts according to diagnosis

——

Diagnosis Numbex Pexroent

Uarcer larynx 16 64
Vocal cord polyps 5 20
Primary scleroma 3 12

Trauma 1 4
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TABLE 2
Distribution of paticnts aceording to pulsc ratc/min.

Pre-operestive, operative and post-operative

L ambmn e ————— SN s A b A A | S W\ 1 2o i MM o e 0t NG

gs?e Before (v ]12;1 %geminutes) Atter
1 80 88 100
2 80 90 100
3 80 84 S0
4 82 84 90
5 70 76 84
6 70 76 84
7 80 90 100
8 70 76 a0
9 80 SQ 100
10 82 90 100
11 80 90 100
12 78 83 100
13 70 78 90
14 90 100 130

15 90 100 115
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(Gont. )

I\CT;(??G Before ( eveg?rxggminutes ) Aftex
16 aC 100 110
17 86 96 100
18 80 90 100
i9 78 90 100
20 90 100 110
21 90 100 110
22 80 90 100
23 80 90 100
24 110 120 i30
25 90 100 110
X 82,24 91.04 100.92
S.D. + 8.72 9.83 10.23
Differcncc between intra-| Difference betwcen
and Ppre-operative values post- and Hrew
operative valucs
Mean 8,8 18,68
3.D.% 2.3 3.7
t 19.1 24.90
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Distribution of patients accordimg to mean arterial blood

proessure/mmHg in the Pre -operative, operative and

post-opcrative periods

-t —

- ——

ggfc Before (eVGE;r%ggminutes) Aftex
1 103.3 103 .3 103.3
2 93.3 103.3 103.3
3 93,3 93.3 93,3
4 103.3% 103.3 103.3
5 93.3 93.3 103.3
6 86.6 86, 6 86. 6
T 96,6 96.6 96.6
8 83.3 83.3 83.3
9 83.3 93.3 83.3
10 83.3 93.3 93.3
Rk 93.3 93.3 93.3
12 83.3 86, 6 83.3
13 83.3 83.3 83.3
14 106.6 106.6 106.6
15 90 93.3 93.3
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TABLE 3 (Cont,)

ggff‘e Before (ev er?'uignglinutes) After
16 103.3 103.3 106.6
17 106.6 106.6 106.6
18 83.3 83.3 83, 3
19 103.3 103.3 103.3
20 83.3 83.3 93,3
21 83.3 106.6 83.3
22 90 90 93.3
23 106.6 106.6 106. 6
24 110 110 110
25 106.6 110 106.6
X 94,096 96. 62 95.09

S.D.+ 9.67 9,128 9.407

Differenc: between
intra and pre-
operative values

Mean
S.D.¢

2.53
5.46
2.32

Difference between
post- and prew
operative values

- — e

2.92
5.63
2.59
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Distribution of patients accordirg to Paoz, Pa002

35 .
4
and pH

changes in the pre-operative, operative and post<operative

periods
 Pa0, Fat0, " pH
- No. PFre- Intra- Post- Pre- 1ntra- Post- Pre- iIntis- Fost-
oper. oper. oper. oper. oper. oper. oper. oper. oper.
1 90 185 95 36 35 35 7.3% T.41 Te 44
2 90 190 96 40 30 40 T.41 7T7.42 Te 43
3 90 190 96 40 30 40 T.41 T.42 7.40
4 96 230 100 41 28 41 7.39 T.44 7«40
5 95 240 98 42 27 30 T.42 7,46 Teve
6 90 120 96 40 30 40 7.41 7.42 Te 44
7 94 220 100 38 33 38 7.39 7.42 T.42
8 92 200 96 37 28 34 7.40 7T.41 Teb4
9 90 190 96 40 30 40 7.42 T7.45 Te 44
10 90 190 98 40 30 40 7.40 7.42 Te42
Mean 9107 202.5 97.1 3904’ 3001 37.8 704‘0 7- 4’2 7042
s.D. 2.4 19.89 1.79 1.8 2.37 3.6 0.01 0,01 0.02
Difference between intra- Difference between poust-
and pre-operative values pre-operative values
Pa02 Pa002 pH a0, Pallo pH
Mesan 109.8 "9-3 0023 5.4 —106 0.19
S.D.X 15.58 3.88 0.14 1.42 3.7 0.15
t 22.3 7.8 5.75 12,27 1.36 4.75
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TABL E 5 .
Distribution of patients with cancer larynx accorcing

to post-operative complications

e e —, o Sl A e 4 i e i — 0 5 < SN o e o ot e it

Type of No., of
Percent
complication patients
Free 2 1205
Arrhythmia 2 12,5
Laryngospasn 4 25
Delayed recovery 4 25
Cyanosis 4 25

Total 15 100




110

f

[] Pre-operative
Operative
Post operative

100
90k

T

N
o
T

—
O
T
—
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DISCUSSION

oo - PR o
B

Patients submitted to microlaryngosurgery constitute a

major anaesthetic problem, They are usually risky, suffering

from respirgtory obstruction and hypoxia. Most of then are
aged and in a poor general condition, The anaesthetic tech-
nique for such operatir»s should include maximal safety to
the patient and minimal discomfort to the surgeon, Thercfore
repid induction, relaxation of tke jaw together with prompt
suppression and immedinte return of reflexes angd rapid reccovery
are nceded, Prevention of aspiration is a very important item

to be fulfilled. +8)

The provision of safe genersl anassthesia for micro-
laryngosurgery cures many problems, and good co=-operation
between the surgeon and the cnaoesthetist is essential to
overcomc all the difficulties cncountered. The laryngologist
asks for a clear view of the larynx with well relaxecd immo-
bile vocnl cords together with sufficient space within which

he can work .

The anaesthetist on the other hend guides his maesthesin
to hove a good control on the respiration, to ¢nsure protecc-

tion of the lower airway from aspiration of blood, micus or
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debris, to give sufficient timc faor the surgeon to complctc
his surgery sang to assure Tapid rccovery, Opinions Qif fer
o8 regards the best method of tnacsthesia in microlaryngo.

surgcry. (38)

Sone anthors used the technique of local anaesthesin for
toth superior Tecurrent laryngecal nexrves, but it has mny
disadvantages, Such as the paticnts mst be co~-Operative,
becnuse the Procedure is too unplecasant to be done on
c¢onscious patients ang therc is no Proteotion of the ajir-

9)
Woy against aspiration.(3

Thus, general naesthesia was found to ke muach more
comfortable to th. batiert as well as to the operating
team. Generel naesthesia with intubation gives the advone
tage that the wocn cords are immobile, the Patients are
Well relaxed wnd ndequately ventilated and thus the time

for Burgery is not limited.(qo)

However, the discussion was always centred on whether
intubation was necessary or not, If the trachea is intubated,
the tube may obscure the operative ficlg specially if thc
lesion is situateq postcriorly, it may get kinked by the
laryngoscope at owy stage Interferirg with the smoo th
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cause of anaesthesié and it ey compromise the flow of
*nzesthetic gases and oxygen.(38) On these basis, some
naocsthetists prefer not to intubate and they used many
techniguos such as venturi technique, high frequency flow,

apnocic oxygenation and gama -0H administration, \7t242)

The application of venturi principle for oxygen and
gas dellvered through a 16 gauge catheter translaryngeally
has some drawbacks as the adaptors used were cumbersome
and heavy, causing frequent dislodgement, aiso adequatec
ventilation was impeded due to the inability of the stan-
dard anaesthesia equipments to gererate the required
pressure and flow rates to ovcrcome the resistance of these

8
(7,8) The catheter is easily intro-

Telotively narrow tubes,
duced and does not obstruct the view of the cords ond their

whole length is easily seen, (7,8)

Some sonzesthetists use smill bore catheter (3.5 rm. I.D.)
which is inserted bctween the vocal omrds and conncetcd
to a source of oxygen under high pressure. Ventilation was
Procuced by the oxygen plus air .ntrained (Venturi principlec)
through the hoies at the proximal cnd of the catheter, This

technique has scveral advantoges as it offers control of
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the alrway through the blackflow of gases during expiration
preventing aspiration, This allowed for extended periods of

tinc without interfering with thc endoscopist's activity.(43)

There arc some disadvantages for this technigque as in
pationts with glottic obstruction e.g., by tumour where
expiration is impeded by the presence of the eatheter in
the lorynx. Also because of the considerable reflex of gases
through the open erd of the laryngoscope, the endoscopists

(43) e catheter may be

may prefer to employ an eye pilece.
occluded by laryngeal spasn due to its small calibre, The
inflation pressurc is not known, ond the tube is floating free
between the cords :nd may get in the surgeon's way or can
causc domnge to tracheal mucosa from the forece of the oxygen
jot emitted from the end. Beccause of the small size of the
jet, some alr entrainment would be expected and in zaddition,
nessive tissuc emphysema can ocecur when the Jjet is not inside

the tracheal lumen or when the outflow of gas from the
glottis is obstructed (ventilator barotrauma).(zl)

The use of high frequency flow (H,F,P,) offers expct
control of the inspired O, concentration and a refuction in

the potentinl for aspiration, and air moving upwards towards
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the voeal cords in both inspiration and expiration blows
dcbris eWey from the surgloal ficla. (44
Some authors claimed some advantzges to technique of
general ancesthesia without intubation.(BB' 45) They found
that genernl 2naesthesia without intubation provides g004
ficld to the surgeon, but this technigue provided no protece
tion to the lower airway and thercfore no control on ventilae

tion and the surgeon will be in a hurry.(BB)

The combination of local cnalgesia of the operative site
with general anaesthesia achieved by the intravenous injcce
tion of gamma-OH supplementcd by thiopentone and chloxpro=-
maginc, rrovided respiratory exchange which is more than
adoquate, However, with such a technique, the patient tokes
much longer time to awake, nbout 2 hours, and movements of
the vocal cords may hinder proper surgery. Moreover, sSccre-
tions, blooc or debris may go lower down in the respiratory
trnot and the expiratory goscs moy cause fogging of the objec.

tive lens of the microscope,(41:42)

6
The technique of aprosic oxygenation(4 ) provides ideal
conlition for the surgcon, but in view of the accumlation
of G02 ar@ the limtation of the time permissible for surgcxy,

such a tuchngiune becomes hazerdous, (46)
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The method of oproeic oxygenation leads to oxygén
saturation level which was usually maintained higher than

2)

normnl, that = H as low as 6, 72 could be tolerated.(

The GO2 increased 3 mmig/minute and blood pressure
becane elevated.(IB) Reventilation of patients every
3=4 minutes if procedure is prolonged gave desirable

goals. ( 40 )

The disadvantages of this technique include the spced
with which the operator must accomplish his task, also
cardiaec arrhythmia frequently happen Aue to incrense in
COy tension =n® -vterinl blood pressure elevation due to

¢ntecholrnire rclease.(lz)

In the breseht study, the patiorts were given thiopentone
sodium, succinylcholine and intubated with a cuffed poNEax
tubc 5 mm, whose cuff has been Previously inflated in
bolling woter to attain and adult size cuff, The anaese
thesin was maintained by gas, oXxygen, fluotheme and muscle

rclaxent, The rcspirations werc controlled manually ,

This tochnique provided e¢Xcellcnt viewing to the surgeon's

field, end the patients werc fully relaxed with suppression
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of laryngcol reflexes, Also it provided comple te airway
protecction, It was satisfaotory for the microlaryngosurgery
~nd not limited by time and goave on uninterrupted procedure
and adequate ventilation, Microlaryngosurgery with smnll
cuffed endotrncheal tube has proved to be a good technique.(4o)
This tcchnijue provides many advantages to surgeon ,
- mnacsthetist and the pacient., The petients were fully rclaxed
~ni with obtunded pharyngeal ond laryngeal reflexcs, Also
this tcchnique has consistently provided excellent vicwing
ma opernting conlitions with complete airway protection .
It was n21so proved to be = physiological technique snd not

limitcd by time ! thcre wes no alrwsy complications.(zz)

Induction and recovery were rapid ond smootb.(gg) The

cndotracheal cuff besides bluocking the space between the

treohcal wall ard the tube preventirg aspiration and cxit

of gases that may fog the léns of microscope, anchors the

tube and prevents it from fiosting freely between the cords.(*7)
The use of small cuffed ¢ndotracheal tube in miorolaryngo-

surg ¢ry divorced the anaesthctist's equipments from that of

the surgcon.(4o) although thsse tubes oceupy 1/5 to 1/4 of

the adultt!s larymgeal .nlct and thus reduce the operative
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field, the view was rated satisfactory for the microlaryngo-
surgery. In addition, the surgeon was able to manipulate the
tubc in the larynx, examinc the trachea and perform bronchos-
copy if required without fecar of inadequate ventItetion due
to prcssure or kink, because of the firm nature of the tubes
and the use of a high pressure gas source to overcome any

(7,8)

rcaistance.

Intubation provided an uninterrupted ard prolonged micro-
larymgoscopy., Also, the anaesthetist was able to adjust the
paticnt!s ventilation and asdministration of inhalgtiongl
~naestheties, This mde the patient comfortable and amesic
to the procedure, and minimized post-operative complica-

8
(7,8) The likelihood of awareness during operation

(44,48)

tions.
is reduced. The usc of nasal intubation is recormen-
ded over oral intubation in adult patients requiring long
time pulmonary support in whom there are no contra-indication

t0 naso-tracheal intubation.(49)

The intubation with a plain small calilre Magill rubber
tube and respiration was controlled by the help of g non-

derniarisine muscle relaXxant gave favourable results as
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tensions of COy and oxygen in the arterinl blood were within

norrnal limits as before surgery.(pc)

The differcne: in resistancc between No. 10 and No, 5
Mogill tubes with common peak flow of 40L/minute is only
1l cn, Hp0y s0 the use of smnll tubes aid not give grent ’

-
rceistonee to the flow of oxygen and anaesthetic gases.(sb)

In the present study, pulse rnte was significantly
inereased during and after microlaryngosurgery (P0,05)
which moy be due to sympathetic stimalation owing to surgic-l
troumn or duc to atropine given before operatiog,and the
mean arterianl blood pressurc also showed significent increase

during ~nd after microlaryngosurgsry (#€0.05) .

Hocwodynamic effects of anacsthesia using small endo-
tracheal tubes for MiCrolaryng OSUrgery were investigated
by meny workers.(4o) They found that heart rate and mecen
arterial blood pressure showed an insignificaont inercase

during =nd cftcr microlaryngosurgery‘(1v40»51)

In another paper, it was agrced that the pulse ratc -nd

mean artcriel blood pressurc were signific antly 1ncrcased.(4o)
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4180 it was found that the maximal increase during anaese
thesia in mcan arterial blood pressure and beart rate nbove

Pre-cneesthetic levels werg significant, (26,52)

It was showed that the mean heart rate increased signia
ficantly curing anaesthesia for microlaryngosurgexry and
microlaryngoscopy and ranged from 96,7 to 120 beat per
moute (P { 0.001) ,

The mean systolic blood precssure ircreased during this

time from 127,5 mmHg to a maximum of 175,5 mmHg (P<0.001).(53)

In the present study, blood gas anralysis was pexformead
on ten patierts submitted for microlaryngosurgery., It was
founl that the Paoz ranged from 185 mmHg to 240 mmHg during
operation due to high perccntage of oxygen administration
ond efficient ventilation. Pa002 ranged from 30 mrHg to
35 mmHg duxing operation duc to controlled ventilation and
P ranged from 7.41 to 7.46 indicating no increase in ."Pc'.co2

and no nccompanying respiratory acidosis,

In another paper using the fine endotracheal tubes, blood
gn8 studics on patients undorgoing microlaryngosurgery showed

that I’a002 ranged from 36 mmHg to 25 muHg, Pa0y ranged
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from 180 mmHg to 240 mriig nd pH ranged from 7.41 to 7,46, (40)

In onother paper using the same technique, it was found ’
that it gove high values for I‘aoe and no increase in PaCOQ.('?’B"}O)
The measurements of the arterial oxygen and earbon diox ide
tensions during the period of anaesthesin mroved without
doubt that such a technigue is s2tisfactory. These findings

¢oineide with those of other authors, (1,40,51,5¢4)

The use of a cuffed nasotracheal tube for micro laxryng 0w
Surgery with CO, eteortor resulted in imtra and post-opergtive
arterial CO, tensions which did not differ significantly from
the pre-operative level if the maximum Operating time did not
exceed 45 minutes,(22) and thus the author recommended its
use because it provides safe and excellent operating condi-

2
tions in adults.(2 )

In the present study, oyanosis ocoured in 25% of patients
with cancer larynx after microlaryngosurgsry using this
teohnique due to laryngeal spasnm .

Recovery was rapid and smooth with a mean recovery tinme

of 5,4 minutes .
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Delayed recovery occured in 25% of patients with cancer
larynx mostly cdue to decp ananesthesia and prolonged operation
tine, Ailso laryngeal‘spasm occurred in ész'oi patients with
cancer larynx in the. post-extubation period most probgbly
due to irritaticn of the larynx after excessive mnipulotions

%
in this sensitive ares .



CHAPTER V

SUMMARY AND CONGLUSION
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SUMMARY AND OONCLUSION
Z=zsszszTxs=szTsmESTITS=T
The prescnt study includes 25 patients undergoing micro-
laryngosurgexry by using 5 mm. diameter ouffed endotracheal
tube and controlled ventilation, most of them diagnosed as
cencer larynx (64%). Microlaryngosurgery was done at maximal

comfort ~nd ease by using this technique ,

Therec were statistically signifiocant increase in pulse
rate and mcan arterial blood pressure during and after micro-
laryngosurgery. Blood gas anzlysis gave statistically signi-
ficant increase in Pal, during and efter mi cro laryng osurgexry,
Paoo2 showed si-tistically significent decrease during
opercstive interference ani insignificant decrease after
operation, pH showel significant increase duwring and aftexr

microleryngosurgery .

In a group of patients with cancer larynx, it was found
that 25% of patients sufferod from laryngeal spasm, 25%
cyanosis, 25% delayed recovery and 12,5% of patients erooun-
tcred with extrasystole which disappeared after operation
spontaneously without any treatment, while the other groups

of patients were free, The meen recovery time was 5,14 minutes,



CONCLUSION :

Genoral anaésthesia using smell cuffed endotracheal
tube whose cuff has been previously iniléted in boiliﬁg
water to attain an adult size cuff, is suitable for
microlaryngosurgery specinlly for irritable and non

conperative patients .

It provides good working conditions for the surgcon,
naximal safety to the paticnt and excellent control on
the annesthesia with minimal derangement of the physio-

logical body balance .
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