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When an individual childis taken apparently dead, fromthe water the first concern
is the re-establishnent of heart beat if this is absent, and of respiration. In a
maj or epi demi ol ogi cal study of fresh water drowni ng acci dents (The Bri sbane Dr owni ng
St udy) we have been abletolookindetail at subsequent eventsinsurvivors. Detail ed
data is avail able for fresh water cases only, but we have consi derabl e anecdot al and
case history experience with salt water cases as well.

SURVI VAL RATES

O all unsupervised children who | ose consciousness in fresh water, al nost exactly
50 percent will survive. The survival rateinsuchcircunstances i s higher i nsw nm ng
pool i mersion accidents, and lower in creeks and rivers where the extraction tine
tends obviously to be | onger. The data for surf rescues i s approxi mately 75 percent
survival. Whether this difference is due to the altered pathophysi ol ogy of drowni ng
inthe two types of imrersion nmediumis doubtful; it is norelikely that a child in
difficulties in the surf is extracted nore quickly than a child overl ooked and
drowning in a home swi mrng pool, and survival rates probably are measuring the
imersion tinme (and by inference, the degree of anoxia).

Survival rates fromRoyal Navy data are | ow, but the conplicating influence of icy
wat er conditi ons makes conparisons very difficult to interpret. One has evidence
from The Brisbane Drowning Study that colder water (but not freezing) offers
protection fromcardi ac and cerebral anoxia up to a point, but there cones a stage
as the wat er cool s further when any advant age i s | ost because of conplicating cardi ac
effects due directly to hypotherm a.

TI ME TO FI RST GASP

A conmon question that arises for all involved in rescue and first aid work i s “how
| ong shoul d one press on with resuscitation if no vital signs return?” W have now
personal ly i nterviewed the parents, resuscitators and nmedi cal officers involved in
over 70 extractions of an apparently dead child fromthe water. |In those cases who
survived (56 in our series), the nedian tine until the first respiratory gasp was
5mnutes, with arange of 15 secondsto 60 ninutes. Inall but tw cases of survivors,
respiration was established within 25 minutes after extraction fromthe water,
irrespective of theskill of resuscitation, I nnost cases theresponse was very qui ck.
One child who did not respond until 25 minutes after rescue, had a storny several
days in intensive care, but has recovered conpletely with a normal | Q neasured by
formal psychonetry. |In two cases (4 percent) there was no gasp until between 30 to
60 minutes after rescue, and both children have suffered mental retardation and
physi cal damage (spastic quadriplegia). At water tenperatures encountered in
tropi cal and subtropical Australia, | personally feel that there is no point in
continuing resuscitation after 60 m nutes. A note of caution is needed here, as one
has to be sure that one is not dealing sinply with a frozen or near-frozen victim
rather than a dead one. It is well known from Naval experience in the Northern
Hem sphere that vital signs may not return for after 1 hour if the individual is very
cold, but prognosis nay stll be acceptable.

WHAT HAPPENS DURI NG RESUSCI TATI ON

Qur experience with fresh water accidents is that about half the would-be
resuscitators panic and are i neffective inresuscitation. One nother, on seeing her
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toddl er son on the bottomof the famly pool, ran inside hysterically and rang her
husband, and only subsequently tried to extract himfromthe water - a fatal case.
About 10 percent of cases were resuscitated by other children; if one is diving or
swiming with a child over the age of 8 years, he should be able to give nmouth-to-
nmout h resuscitation and should be trained to this end - “out of the nouths of babes
... “may cone succour. Ednonds’ excel |l ent teachi ng on buddi es, i nthe general context
of water safety, is appropriate in this context, and the concept shoul d be extended
to older children as well

Qur data from The Bri sbane Drowni ng Study shows that in 50 percent of the cases of
survivors, the trained resuscitator just happened to be present, but in only 10
percent of fatal cases. | feel this cannot be just coincidence. This offers tangible
proof that trai ned resuscitati ondoesindeedturnprobablefatalitiesintosurvivors.

In one-third of the survivors, the first signs of body novenent in the hitherto
apparently dead child was a chest and abdom nal heave | eading to vomiting. In the
ot her cases respiratory gasps were the first signs. It is inportant to be aware of
the high likelihood of a copious vomitus (consisting of swall owed water, detritus,
and | ess connnonly food), so that the airway can be nmaintained. This vomit, isin
ny experience, a very good prognostic sign. |In 90 percent of cases consci ousness
returns within 10 minutes of the establishment of respiration

Unfortunately, there is no acceptabl e data on cardiac action, or on the presence or
quality of the pulseduringreal liferesuscitation experiencesinvolvingfreshwater
i mersions. Fromour experience, using anecdotal and case history naterial, we know
of no instance where a child was not resuscitated i f a denonstrabl e pul se was not ed
inthe inmmedi ate post-extracti on phase. Mst resuscitators say, inretrospect, that
they were not able to feel a pulse at the tinme of extraction or rescue.

AFTER BREATHI NG RESTARTS

In nost cases, if gasping starts, normal respirationis fully established within 2
to 3 hours, and oftenwithin 30 mnutes. In 3 childreninour series of 56 survivors,
however, respiration subsequently stopped a second tine; in one case, this happened
several hours after the successful initial resuscitation when the child was fully
conscious, and in fact had not been adnitted to hospital at that stage. This
phenonmenon of “secondary drowning” is well recognised in both fresh water and salt
wat er cases, and i s probably due to aveol ar col | apse and surfactant | oss due to the
I ungs containing |arge anobunts of water. | feel that all resuscitated cases nust
be adnmitted to hospital for observation for 24 hours at least. |In spite of the
vol um nous literature on el ectrol yte and haenmat ol ogi cal changes after salt and fresh
wat er drowni ngs and near-drownings, in no case did we encounter any evidence of
hyper kal aermi a or haenol ysis in survivors.

Sonme degree of cerebral irritability is common in the first 12 to 18 hours after

resuscitation. |In approximtely 10 percent of cases this is quite dramatic, and
produces spasns which are provoked by non-specific stinuli. High pitched cerebra
crying or scream ng and Bi ot breathing nay al so be observed. |n ny experience this

rather worrying pattern in the first few hours after rescue is in no way a grave
prognostic sign.

MENTAL FUNCTI ON I N THE SUCCESSFULLY RESUSCI TATED

We have undertaken formal psychonetric studies in 33 children who were over the age
of 3 years, and who survived. The nedian | Qof survivors is 110, which is at | east
6 points higher than that for the general population. To explain this surprising
(but heartening) finding, it seens i nescapabl e that survivors are being selected in
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sone way. Perhapsit isthebrighter noreadventurous childwhogetsintodifficulties
inthefirst place. It may bethat moreintelligent parents are better resuscitators,
and their children are nore likely to be nore intelligent onthat account. Whatever
is the reason, the outl ook for nmental function is very good i ndeed, and one shoul d
certainly press on with resuscitation efforts with a full know edge that if one is

successful, in 95%of cases the child will have a normal overall 1Q |n one of our
cases (a donestic bathtub imrersion) the child was resuscitated after 40 ni nutes,
but is grossly brain danaged with amentia. | have al so treated one case where the

measured | Qinthis survivor (first gasp at 60 m nutes after extraction) has i ncreased
fromal nost i measurably | owl evel s at one week, to 97 several nonths later, but this
i s unusual .

Unfortunately, it may well be that the prognosis is | ess favourable for adults who
areresuscitated fromsimlar accidents, but thereis no published series yet to give
accurate data here. W also do not know whether salt water inmersion victins are
different inthis context. M inpressionisthat it nay well be that there is | ess
i kelihood of brain damage after a successful salt water rescue and resuscitation.

We have encountered no enotional after-effects whatsoever in long term follow up
studi es of these near-drowned children. 50 of 54 personally exanmined children in
this series have total ammesia for the i nmersion event. Only 3 of these showed any
fear of water subsequently, and an al nbst uni versal response by parents was that the
child was in no way nore cautious of water hazards after his ordeal.

PHYSI CAL SEQUELAE

Al but one child of the 56 survivors (a consecutive unselected series) were
conpl et el y unchanged physically after the near-drowning. | personally exanm ned 51
of the children neurol ogically andthereis noevidence of any hard neurol ogi cal signs
inall but one of these. No child suffered recurrent respiratory probl ens or mddl e
ear difficulties subsequently. Pulnmonary interstitial fibrosis has been reported
intheliterature in at | east one case The one child with neurol ogi cal side effects
had gross spastic quadri pl egi a whi ch has renai ned as a pernanent handi cap after the
accident. Thisistheonechildwhoal sohas anentia, and he nani f est s ext ensor spasns
triggered by non-specific stinmulation. This is not to say that other side effects
do not occur, but they are rare. The known sequel ae after near-drowni ng wi th hypoxic
brai n damage i ncl ude dysarthria, extra-pyram dal features, upper notor neurone si gns,
and peri pheral neuronuscul ar conplications. X-ray changes in the chest are al nost
inevitable after rescue. Perihilar pul nonary oedena, and generalised pul nonary
oedena are t he nost comonl y observed findings. It is generally consideredthat these
changes are probably secondary to hypoxic lung injury and usually clear within 3 to
5 days. No lung changes either clinically or radiologically are usually apparent
within 5 days after a successful rescue.

SUGGESTED REFERENCES

1. Hasan S, Avery W5 Fabian C and Sacknet MA. Near drowning in humans. Chest.
1971; 59: 191-197.

2. Hunt er TB and Wit ehouse WM Fresh-wat er near - dr owni ng: Radi ol ogi cal aspects.
Radi ol ogy. 1974; 112: 51-56.

3. Pearn J. Neurol ogi cal and psychonetric studiesinchildren survivingfreshwater
i mrer si on accidents. Lancet. 1971; 1: 7-9.

4. Pearn JH, Ni xon J and Wl key I. Freshwater drowni ng and near - drowni ng acci dents
i nvolving children. A five-year total popul ation study. Med. J. Aust. 1976; 2:
942-946.

5. Rivers JF, Or Gand Lee HA. Drowning - its clinical sequel ae and managenent .
Brit Med. J. 1970; 1: 157-161.

43



