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SUCCESSFUL RESUSCITATION AND REHABILITATION OF A CHILD
FROM THE STATE OF CLINICAL DEATH (CARDIAC ARREST),
CAUSED BY NOVOCAIN INTOXICATION

Z. Kisiov, L. Belchev, E. Bozadjieva, N. Kiuchukov, VI. Ivanov and D. Shelyazkoy

Cases of cardiac death (cardiac arrest) caused by local anesthesia with:
novocain are rarity. According to Waters Jimms — 1944 (cited by 6), cli-
nical death accidents during local anesthesia are encountered in 0,106%.
They are mostly casually related to hypersensibility and intolerance to
novocain. Exceedingly rare are the instances of cardiac arrest, caused by
novocain intoxication.

Recently, we had the possibility io observe resuscitation of a child from
clinical death by novocain intoxication, as well as its subsequent successful
rehabilitation.

On 12 Seplember, 1964 in the Naval Hospital at Varna, the patient
N. J. J., 9-year-old schoolboy (case history 845/12. IX. 1963) was admitted
for tonsillectomy. Erroneously, peritonsillar anesthesia was carried out
with 109, instead of 1%, novocain solution, totalling a quantity of 40 ml.
About 5 min after the anesthesia the child sustains heavy epileptiforin fits
with loss of consciousness. Breathing is gradually delayed, becomes super-
ficial and in 1—2 minutes it ceases completely. Severa! minutes later heart
activity is also arrested. Dilatation of the pupils is established and rcaction
to light disappears. The eyeballs are softened. Full areflexia (absence of
reflexes) occurs. Epinephrine, luminal, caffeine, cardiazo!, plegomazin,
nor-epinephrine and cortisone are adininistered by injection. On the 4—5th
minute of cardiac arrest, the child is intubated, and after further 5 min,
leftside thoracotomy and direct heart massage performed. On opening the
chest cavity, the heart is found relaxed in diastole, filled up with blood.
The wound is not bleeding. After nearly 40 compressions (pumping), inde-
pendent cardiac activity is resumed. Blood pressure is increased up to
120/80 mm of Mercury column, the pupils are contracted. Pupillary reaction
to light is restored. An hour later spontaneous breathing occurs, initially
weaker and superficial (28—30 respirations per minute) and subsequently,
though speeded up — with adequate depth and effectiveness. Twenty four
hours later extubation is resorted to and tracheostoiny applied. The opera-
tive wound of the thorax heals by first intention and no pulmonary compli-
cations occur. ;

After restoration of heart functioning and breathing, the child remains
in the state of deep coma, with narrow and slowly reacting to light pupils
and central fixation of eyeballs. At this stage the reflexes of the lower limbs
are pathologically intensified with expanded reflexogenic zone. Babinski —
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positive bitaterally. Upper limb reflexes and abdominal reflexes are lost.
Occasionally, transitory tonic contractions are noted — extensor for the
lower and flexor for the upper limbs, accompanied at times by clonic tremors
of the right hand. Involuntary discharge of urine is observed from time
to time.

During the following days, breathing is regular, deep and frequent (28—
30 per min), cardiac activity is rhythmic, accelerated (120 beats per minute),
blood pressure 120/80. On the third day the child sustains hyperpyrexia
with concomitant pulse rate retardation, whereas blood pressure shows a
propensity towards falling. Hyperpyrexia necessitates the placing of ice-
packs in the large blood vessels’ areas.

In the fundus oculorum alterations are not disclosed. In the state of
complete and deep coma the child remains for 10 days and subsequently,
with some fluctuations and recurrent deteriorations, the child gradually
passes in deep sopor, remaining in this state up to the end of the second
post-accident month.

During the period of deep coma the child persists with tonic convul-
sions, more strongly manifested in the upper limbs. Occasicnilly, against
the background of general tonic convulsions, lasting clonic tremors are
noted of the right hand. Spasm of masticatory musculature occurs develo-
ping pronounced trismus. Tonic convulsions are usually provoked by mo-
derate mechanical irritations. During the convulsions erection of the penis
is observed. Later on, torsion convulsions are also added to the decerebration
phenomena. Gradually the hands assume permanent flexor contracture
position, and the legs — extension contracture. These manifestations are
more pronounced on the rightside Jimbs. Rigidity of the neck musculature
is also marked. The pupils on the left are dilated with slight reaction to
light, and on the right — considerably narrowed, but with adequate light
reaction. On the rightside the Babinski sign is positive.

On the 10th post-accident day, for the first time, following external
irritation, the child begins to utter groans and shed tears; on the 20th day,
in the periods free of luminal effect, the child makes attempts for waking
up with opening of both eyes.

The convulsive seizures and convulsive susceptibility gradually subside.
A tendency is observed towards localization of the convulsions. The pha-
ryngeal reflex is restored. On stimulation the child commences to react with
nausea, vomiting appeals and coughing. It makes attempts for emitting
single sounds. When irritated it moans. Nevertheless, periodically rather
frequent convulsions are observed — flexor for the upper limbs and extensor —
for the lower. To painful stimulations it responds with subcortical emotional
reactions and withdrawal of the limb. Gradually, it begins to direct its
look and to react to sound and light stimulants. To the attempts for mobi-
tization of the limbs it reacts with convulsions and crying.

On the 28th day from the accident it is impossible to establish contact
with the patient regardless of the daily improvement of the condition. The
hand continue to be flexed to the chest. The wrists and fingers of both hands
are also in flexion contracture. The lower limbs are flexed at the knee joint
with feet in plantar flexion, similar to the Turkish ,crossed-leg”“ mode of
sitting (Fig. 1). Breathing and pulse rate are completely normalized. Blood
pressure 120/75 mm of Mercury column. Hyperthermia however, persists
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till the end of the second month. At this time the child for the first time
follows his mother with eyes.

Later on, the flexion contractures of the limbs are gradually overcomed
by means of slow and carefully executed traction. Abdominal reflexes are
regained as well as tendinous and periosteal reflexes, which are pathological

Fig. | Fig. 2

intensified. The child begins to make attempts for voluntary control of
the sphincter ani and sphincter urethrae, tries to speak, but his speech
is dysarthric. Nutrition with probe through the nose is discontinued and
substituted by oral feeding.

After -nearly two months from the onset of the accident, active treat-
ment is undertaken with muscle relaxants, baths, slight careful massage
and mobilization of the extremities, initially under-water at temperature
37,5 —38°C, and subsequently without bath.

Gradually, as a result of treatment as well as logopedic and pedagogic
education, motor and psychic activity is improved. The contractures
become milder.

Towards the end of February, after 3 ¥/, months of actively carried out
physical therapy, the neurological state of the child is almost completely
restored in many respects. The child is able to stand up freely and without
assistance, to sit down, to move, to go up and down stairs, to ride bicycle,



54 7. Kisiev, L. Belchev . . . 4

to dress and undress as well as ‘{o feed himself alone (Fig. 2). Wriling is
still unattainable. Latent pareses are not established. The contractures
have disappeared, a slight flexion contracture persisting only of the ring
and small finger of the right hand. Tendinous and periosteal reflexes are
moderately alive, slightly more pronounced on the left. Abdominal refle-
xes are present. During carrying out the nose-indicating test, intentional
tremor is marked of the right hand only. Speech is slightly aphonic, but not
dysarthric. Aphasic and apraxic disturbances are not encountered.

The restoration of the psychic and more particularly, of the second signal
system of the child is effected in the following pattern:towards the end of
the second month from the cardiac arrest, speech contact is possible. The
child begins to answer adequately to questions made to him with ,yes* and
»n0"“, as well as to utter singlesyllables and elementary words, learnt in the
earliest years of life, during the ontogenetic development, as ,,mam*, ,daddy*“
and so on. 1 begins {o recognize its relatives and to display adequate in type,
but quantitatively actuely expressed emotional reactions — laugh when
teased, terror when massaged (doubtlessly accounting for painful feeling).
During the following week some of the knowledge on its past life experience
is gradually regained. It is capable of performing elementary arithmetical
operations. Gradually the memories for the period preceeding the illness
. arerestored, a rather limited period remaining dimmed by ammnesia, in
which erroneous memories are included (retrograde ammnesia with confa-
bulation). Fixation of new impressions is possible, though impeded (partial
Korsakoff’s syndrome). Bradipsychia is present, grimace is observed, obvio-
usly, of involuntary nature. Increased psychic fatigabilily is established,
and active attention is engaged for short timme, with pronounced acuteness
of passive attention. In the course of logopedic and pedagogic training se-
ssions, the child exhibits rapid improvement in the psychic condition: the
reserves of past knowledge are restored in a substantial extent; reading
however, is embarked on with some difficulty. Fixation memory is more
and more improved, and the child begins to master new ideas, knowledge
and conceptions. The initial sluggishness is gradua!ly substituted by con-
stantly gaining strength motor and speech voluntary activity.

Following the phase characlerized by rather quick improvement, a pe-
riod of nearly two-month duration ensues of staleness in the further rehabi-
litation and development of psychic activities, followed a second time by
a period of substantial restoration: the elements of the Korsakoff’s syndrome
completely subside and the patient is capable of fixing in very satisfactorily
new impressions (anterograde amnesia naturally persists for the comatose
period). Psychic capacity is greatly improved. Active attention is maintained
for prolonged periods (in spite of lhe still existent acuteness of passive at-
tention). The child is considerably more alive. The presence of certain de-
-gree of bradipsychia persists, manifesting itself mostly during intellectual
activities, in which largely restricted capabalities are established.

In the case clinical death (sudden cardiac standstill) is undoubledly
.concerned, caused by novocain intoxication. The child received about
4 0 gr novocain in the peri — and retrotonsillar space — a quantity exce-
-eding several times the lethal dose of this drug in humans, equivalent to
30 mg per kilogram body weight during subcutaneous injection (9). Consi-
«dering also the circumstance that in this case a concentrated novocain so-
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lution (10%) is concerned, introduced in tissues with high resorptive capaci-
ty, it is more readily understood that for the manifestation of novocain
toxicity, virtually, the most favourable conditions were present. And in
fact, in the beginning the child exhibits the typical for novocain intoxica-
tion clinical picture — clonic convulsions followed by central paralysis
of respiration and vasomotor systems. In the state of clinical death (cardiac
arrest) the child remains for more than 10 minutes. Resuscitation is achieved
by means of controlled breathing and direct heart massage.

Following resuscitation from cardiac arrest, the child survives in the
state of deep coma for 10 days passing subsequently into the state of deep
sopor for about 50 days. Massive and continuous luminal therapy (imposed
by the convulsive phenomena) on its turn intensifies and prolongs the co-
matose condition. The deep coma in this instance is the expression of com-
plete retention of cortical activity and that of the nearly subcorticalis.

After rehabilitation from the state of decerebration, firstly the non-
conditioned reflexes are regained and next — the basic psychic functions
connected with the subcortical activity (emotional reaction of unconditio-
ned stimulants). Later on, the conditioned reflexes are resumed — firstly
the function of the first signalsystem (emotional reaction tosocial stimulant),
and subsequently — of the second signal condition relationships (those
formed in the earliest period of life being relieved first of all). Ultimately,
the intellectual-mnestic functions are repaired, but anyway, even afler
full regaining of memory, the inteliect is not completely restored. The
function of the pyramidal system and coordination are restored rather slo-
wly and irregularly.

Cases with so long an impairment of consciousness following resuscita-
tion from cardiac arrest (coma and sopor for a duration of 2 months) are not
encountered in the literature survey. Experience gained to date shows that
the comatose state following resuscitation from cardiac standstill, lasting
more than 6—I2 hours, are wilh poor prognosis inasmuch life and reha-
bilitation is concerned. With the case described by Deredjian (2), despite
the comparatively short-duration coma (48 hours), complete psychic reha-
bilitation was not achieved following resuscitation from the state of clinical
death and regardless of the rapid restoration of functions of the nervous
system — a residual Korsakoff’s syndrome persists (according to personal
communication by P. @uvcharova). The patient reported by Krastinov and
assoc. (3), resuscitated from clinical death 25 minutes after the onset, si-
milarly sustains complete coma with convulsions, but dies on the 14th
day thereafter without regaining consciousness. On dissection the cerebral
edema was found moderately manifested, while degeneration phenomena of
the cerebral tissue were severe. Contrary to the two cases just referred to,
our patient was relieved from the comatose state notwithstanding its exce-
edingly long continuity. With the latter the Korsakoff’s syndrome was
similarly marked, but not so massively pronounced and subsiding rather
promptly.

The deep and prolonged coma in our instance was initially ascribed
to heavy degenerative alterations in the cerebral tissue, occurring conse-
quent on novocain intoxication and long-duration cerebral anoxia, caused
by the cardiac arrest. Recovering from coma and regaining of nerve-psy-
chic functions show that in the instance discussed the coma occurred as a
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result mainly of beyond theshold protective retention of cortical cells,
provoked by the novocain effect. It is probable that the latter played a
preventive role also with respect to cerebral anoxia during the clinical death.
In addition, it should be pointed out that: in the organism the procaine is
inactivated via enzymic hydrolysis, effected by the procaine estherase —
a ferment found mainly in the liver and identified by certain authors with
the pseudocholinesterase. As a result of the procaine hydrolysis, paraami-
nobenzoic acid and diethylaminoethanol (8, 9) are produced. Whereas the
greater part (about 809%) of the paraaminobenzoic acid is being emanated
with the urine unchanged or in the form of paired compounds, the larger
part (about 70 %) of diethylaminoethyl alcohol undergoes further meta-
bolic transformations. Being not indifferent agents pharmacologicaly, it
is probable that their effect exerts favourable influence on the process of
novocain intoxication. This possibility, naturally, would have assumed a
more important role in instances similar to the one herein reported, pro-
vided the quantity of procaine administered was greater and the acute fatal
phase of intoxication was overcomed in one way or another.

Our case demonstrates that not invariably and not in all instances of
cardiac standstill (clinical death) the generally accepted tenets for resus-
citation are valid — within 3—5 minutes (5). The possibility is not exclu-
ded for successful rehabilitation following cardiac arrest provoked by other
factors as well.
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YCNEWHOE BbLIBEAEHWE W3 HACTYNHUBINEro BCNEACTBHUE
OTPABNEHHSA HOBOKAMHOM COCTOSIHHA KNWHHYECKOA CMEPTH
PEBEHKA U BOCCTAHOBJIEHHE ETro

3. Kucvos, Jl. Beaves, 3. Bozadmuesa, P. Kodnos, H: Krouykos, Ba. Heawnos,
A. Xenasroe

PE3IOME

[lpu norpellHOM HHDIKLUKUPOBAHUHU (C LEAbIO MECTHOH aHeCTE3HH NMPU TOH-
3un3kToMuu) 40 ma 109 -Horo pacTBOpa HOBOKauHa 9 JieT MaJibuMKY HaCTy-
MUJa OCTPasi MHTOKCHKALMSA C TOHHYECKMMH M KJOHMYECKHMM CYAOPOTaM,
napajuyoM AbIXaTeNbHOH M cepleyHOH AesTeNbHOCTH. MalbuMK OCTaBajiCsl &
COCTOSIHHH KJIHHHYecKOo#i cMepTu Gosiee 10 MUHYT M BhIBEJleH M3 3TOTO COCTOSi-
HHMSI C MOMOWBIO YNpaBJaseMOro JbIXaHUS M MPSMOTO Maccaxa cepaua. Ilo-
cJIefloBao ry60Koe KOMaTO3HOe cOCTOsIHHE B mpojoskeHue 10 aHeii, a 3ateM
B TeueHHe 50 naHeit cocTosiHHe ray6okoro conopa. [lpu BoccTaHOBJEHHH
o6HapyxeH YaCTHYHO Bbipa)<eHHbIH cHHApoM KopcakoBa, KOTOpbie BhocJea-
CTBHH Mcue3, Tskesnas liepebpacTeHus, NHPaMHUAHble H KOOPJAMHAUMOHHbIE
HapylleHus. Yepe3 6 MecsiueB HacTymu/0 OYeHb Xopollee, HO Bce elle He-
MOJIHOE BOCCTaHOBJIEHHE.





