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5. CASE REPORT - PULMONARY BAROTRAUMA by | P Unsworth

| nt roducti on

Reducti on of ambi ent pressure fromdepth in a pressure chanber
or fromunderwater will cause i ntrapul nonary gas expansi on accor di ng
to Boyl e’ s Law (Vf(001,p)). This expansion presents the possibility
of overfilled lungs, either trapped locally or as a whole. The
recogni sed consequences of pul nonary over-di stensionare: traumatic
arterial air or gas enbolism interstitial and nediastina
enphysema, or pneunot horax usual |y under tension. Such as case of
t ensi on pneunot horax i s descri bed.

Case Report

AS55vyear oldfenmalewas referredtothe Hyperbaric Unit, at Prince
Henry Hospital, Sydney, for a course of hyperbaric oxygenation. This
pati ent had a one year hi story of squanous cel |l carci noma of the fl oor
of the nouth treated by DXR, bilateral suprohyoid dissection with
thoracic flap reconstruction, and permanent tracheostony. Chest x-
rays showed chronic obstructive airways disease with a circular
opacity in the right mddle | obe, thought to be inflammtory but
neopl asti c. During an aggressive episode the patient tore the
pedicle fromits oral attachnent and cane to require OHP to i nprove
vascul arisation of the floor of the nouth and pedicle.

The regi me of oxygenation was 2 hours daily at 2.8 ATA (60 ft)
on a sem-closed 100% O, absorber circuit connected to the
tracheost ony whose cuff was i nfl ated wi t h wat er t hroughout the entire
treatnent. Deconpressiontines were5 mnutes at 20 feet, 25 m nutes
at 10 feet, with a total deconpression tinme of 41 mnutes. Seven
sessions were conpl eted satisfactorily, though there was a t endency

for tenaci ous bronchial nucous to devel op.

On the 8th session at 10 feet, the patient indicated by gestures
that she had right upper abdomi nal pain - no speech was possible
because of the tracheostony. This was thought to be due to gas-
di stended gut. She was reconpressedto 15 feet, the pai n di sappear ed,
and a slow bleed to the surface conmmenced at 1 foot/m nute. There
was no change in colour of the patient who, as previously, was
breathing 100% O, on the way to the surface. An increase in
ventilation rate was noted, but associ ated wi th apprehensi on of the
patient follow ng her disconfort.

On arrival at the surface, she was taken of f oxygen, the chanber
vacated and 2to 3 mnutes |later increasing respiratory distress and
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cyanosi s were noted, the BP 90/50, then the patient appeared to | ose
consci ousness. | PPR by anbu bag with external cardi ac nassage were
begun. The tracheostony was aspirated as the patient had a history
of two previous cardiac arrests at thereferring hospital, foll ow ng
bl ockage of the tracheostony by nucous. Exami nation of the chest
t hen showed absent air entry ontheright with anincreased percussi on
note, trachea deviated to the left and a CXR showed conpl ete ri ght
| ung col | apse with the nedi asti numshifted hard over and the right
di aphragm pushed well below the left. ECG showed only sinus
tachycardi a.

The diagnosis was of a right sided tension pneunothorax wth
virtual ly 100% oxygen as the intrapleural gas. This can be fairly
certain as the patient was on oxygen to the surface and thus after
t he barotrauma had occurred. Treatnent consisted of the insertion
of a wi de bore pol ythene i ntercostal underwater drain andin 12 hours
there was conpl ete re-expansi on, aided by the rapid absorption of
oxygen fromthe intrapleural reservoir.

Di scussi on

Lung damage resul ti ng fromover-infl ati on (pul nonary barotraunma)
may present as one or nore of three entities:

i Gas enbol i sm
i Medi asti nal enphysema
. Tensi on pneunot hor ax

O these, the nost severe is enbolizationin whichgaseous enboli
enter the arterial circulation. Mediastinal enphysema can i npede
venous return and nyocardi al action by di stensi on of the nmedi asti num
whi | e a t ensi on pneunot horax can i npede venous return t hrough rai sed
i ntrathoracic pressure.

Local trapping of air is unlikely to be prevented by such acti ons
as continuous voluntary exhal ati on during pressure reduction. The
aeti ol ogy of pul nonary barotrauma presupposes that the |lung region
I nvol ved was abl e to equalise (equate) with the inhaled gas (air or
oxygen) whil e at pressure, but was unableto vent the gas sufficiently
rapidly during ascent. Such regions considered are obstructed
segnents, lung cysts or bullae (CGolding, 1960) and as a rarity, a
t uber cul ous broncholith acting as ball val ve (Li ebow, 1959). O her
aut hors (Dernksi an and Lanb, 1959) suggest congenital cysts, scar-
ti ssue vesi cl es and enphysenat ous val ve vesi cl es may function as air
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trappi ng sacs.

Prevention of these accidents due to |ocal overinflation nust
depend | argely on excl udi ng frompressure those individuals i n whom
ai rway obstruction is likely to occur. This is not a sinple task
I n Hyperbaric Medicine as often the patients nost requiring OHP are
those with suscepti bl e pul nonary | esions and thus a cal cul ated ri sk
nmust be taken. However, the question of pul nonary barotrauma nust
al so be of concern, not only to submari ne and di vi ng nedi cal of ficers,
but al soto every doctor who exam nes prospective sports divers. Sone
candi dates and patients may be elimnated on history or physical
exam nation al one, plus chest x-rays. Apart fromthese, pul nonary
function studies using spironmetry and nitrogen or helium washout
patterns may be of sonme value. |n Hyperbaric Medicine, prospective
patients fall into two groups, those in whom the risk is not
justified, and those i n whomthe val ue and benefit of OHP i s greater
than the risk involved.

Treat ment of pul nonary barotrauma varies slightly, dependent on the
type. Arterial enbolisation requires i medi ate reconpressi on and
the use of a full therapeutic deconpression table plus ancillary
treatment such as intravenous fluids, vasopressors, steroids, |PPV
or even hypotherma for cerebral manifestations (Wnter, 1971).
Medi asti nal enphysenma may require prol onged i nhal ati on of oxygen at
at nospheric pressure, with possible retrosternal take-off being
considered. Treatnent of a pressure-induced pneunothorax differs
In no way fromthat of a norno-baric pneunothorax, vis. rel ease of
gas by intrathoracic w de bore underwater drainage and pul nonary
reinflation, with bronchoscopy if necessary.

In conclusion, the wunusual feature of this case is tension
pneunot hor ax due t o pul nonary rupture wi th t he mai n gaseous conponent
bei ng oxygen and t hus representing an ‘oxythorax’. The possibility
that this lady also suffered a small oxygen arterial enbolus
resulting inachange of consci ousness shoul d al so be consi der ed but
whi ch was absorbed very rapidly and required no treatnent.
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RECOVPRESSI ON CHAMBERS | N QUEENSLAND

I nformation supplied by Dr Peter Nicoll, 26 January 1972

1.

SUBMVARI NE ENG NEERS
(Main branch - Perth). Local operators - Al an CARR
Jack LAWSON

At present sited at 5 Jobson Street, BREAKFAST CREEK, but
is portable and taken to diving sites around the state.
Portabl e on skids (1 ton approx.)

Rated at 133 WP which we presune to be 133 psi.
| nt ernal Di nensi ons

2 chanbers. Doors open in "O'" ring seals
Internal dianeter 4 feet.

One mgjor |ock only as shown.

The operators state inner chanber will hold four at a
"squeeze" but | think even two people would be a little
cr anped.

Manuf acturer: "Downey Wel ding and Manufacturing Coy of
California".
Dat e: 9/ 1966

Chanmber can be operational in an hour or two, dependent on
supplies of nedical air and oxygen. There is a small
conpressor adequate for nmaintenance and venting but not
sufficient for rapid reconpression.

THE HORNI BROOK GROUP

Bri sbane

Current rating is being investigated, but m ght be only 100
feet.

Size simlar to URGO chanber.
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5. Remaininginformation and nore detail edinformation on above
to followif and when avail abl e.

Thi s chanmber woul d need about 2 weeks' work to renew all
perishables. It is possible that this group m ght set up
the chanber (if in fact it would go deep enough) but woul d
nove it to job sites when necessary approxi matel y si x nont hs
in every five years.

Editor’s note: Thanks Peter. Wen we have the informationfromeach
state, we shal |l prepare an appendi x tothe Newsl etter
showing sites and conditions of all Australian
Chanbers.



