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In reviewing the literature of heart massage
we find that this procedure has repeatedly been
done, and in many instances with complete suc-
cess; but in the career of any ©®= surgeon,
however Jlong it may be, the opportunity will
present itself but once or tyice, if at all.

The first reported case was not until 1898 and

the first reported COmplete success was as late as
1902, by “Starling and Lane," so that even now
from a clinical point of view heart massage may
be considered of fairly recent origin and gppli-
cation. Green (]) in 1906 reviewed the literature
and gave =n abstract of forty published cases.
Many cases have since been reported, but from
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1I:he leading Medical Journals (2) of many countries
it would be difficult to collect more than ten
successful cases in the last ten yearg,

Early operation.?Judging by the reported
complete success depends upon prompt
operation, only 6 to 8 minutes after< heart stop-
Mollison's case (3) made a good recovery

cases

page.
after an interval of 13 pinutes, but showed pro-
found wental gymptoms for several days. In

view of modern physiological science and surgical
skill, all will agree that heart massage Should be
done in cases of suspended heart action following
an anesthetic, which have failed to respond t°©
the ordinary methods of yegygcitation, and as
these methods are in many cases Oof doubtful
upon.  Schiff, as
early == 1874, demonstrated by chloroforming
dogs until the heart ceased to peat, that artificial

respiration and stimulation by electricity were
of no avail in restoring cardiac action, but that
directly applied, restored it
long 1H minutes;
that the shorter the interval of time that elapses
before applying massage the higher the percent-
age of success.

The methods employed.?There has
gradual evolution of methods of heart massage.

1. The thoracic method.?In this a flap con-
sisting of the thoracic wall over the cardiac area

value they should not be relied

massage, after an

interval furthermore

as as

been a

is cut and turned pack, the base being either
The costal cartilages are
cut through, the pericardium exposed and some-

times opened. The proceeding i forcible, and
must accentuate shock. Many intercostal vessels

inwards or outwards.

and involved. Pneumothorax has
occurred in several of the pybligshed cases, and
it is not surprising that the successes were almost
nil, and that the method has been abandoned.

2. The subdiaphragma-
tic.?It is a familiar fact that some

nerves are

abdominal youte,

pressure upon
the heart can be effected from the abdominal side

of the diaphragm, se it was a natural thought to
apply such pregsure, When the heart's action was

arrested during the progress ©of a laparotomy

operation. When promptly applied the con-
ditions were favourable to resuscitation.

This method has probably been used at an
early stage i many unpublished cases, and the
promptitude has won success.

It 1is also possible that some of these cases

massage. It has

might have recovered without
in a child whose thorax

been demonstrated that
is small and tissues elastic, compression is possible
thOU.gh difficult; but in the adult it would rarely
be effective, == only the cardiac zpex can be
reached, and it glips away upward. Hence the
need for the trans-diaphragmatic method to reach
the base of the heart where the auriculo-ventri-
cular nerve ganglia 2xe situated.

Heart massage 1 @ complex performance.
its ]ightest rhythmical form it may undoubtedly
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stimulate the cardiac perveg, but a gentle squeeze
of the organ does more; it empties the blood
from the flaccid, perhaps distended, auricles into
the Ventriclesl the blood current acts as the
physiological stimulus to these, and then the
coronary arteries supply fresh blood to the cardiac
muscle; thus a healthy circle is ye_established,
and is reinforced py the artificial respiration,
which should be carried on the whole time.

3. The trans-diaphragmatic @bdominal route
has been several times adopted, probably only
unsuccessfully because too late. It need not
be condemned on the statistics hitherto avail-
able. As above pointed out, the successful cases
of sub-diaphragmatic massage we=s those in
which an abdominal operation was being per-
formed at the time of the heart failure. It was
the facility and the promptitude which secured
The diaphragm was only incised in
the late stages of the worst cageg, as for example
Green's second cage, in which hour after
apparent death from giphtheritic syncope, he

incised the pericardium through the diaphragm,
and by massage Started a few contractions. What

moxre could, have been expected ? or Mauclaire's
after tracheotomy and other
carried out for thirty minutes ?

The trans-diaphragmatic
these cases to have been approximately antero-

posterior, splitting the muscle fibres and gaining
There is

the success.

an

cases measures

incision seems in

some

direct access to the pericardium.
dlfflculty in executing this manoceuvre on account
of the left lobe of the liver and the stomach;
there is also some risk of ipjyring the musculo-
phrenic artery and having concealed hemorrhage ;
and the gutyring ©f the opening in the
pericardium and diaphragm is as difficult as it is

also pecessary.
Hence the zdvantage of the horizontal incision

behind the left costal margin which we here
describe.

Description of the technique.?The
abdominal incision is made four inches 1OI19 in the

new

median line extending from above the umbilicus
well ,p into the yjpho-sternal notch. The left
costal cartilages are well retracted, bringing the
anterior diaphragmatic insertion well into view.
There should be a pi]loy under the waist. A two-
inch incision beginning one inch to the left of
the median line carried outwards behind the
costal margin cuts the fibres of the diaphragm
near their insertion. A blunt instrument pyghed
in opens the pleural cavity, @nd the opening i
rapidly dilated with two or three fingers of the
right hand, se that the whole hand can then be
passed into the thoracic cavity anterior to the
pericardium. The hand is pagsed upward, the
thumb behind the sternum and the fingers em-
bracing the entire organ in the pericardium.
The thumb compresses the Iight auricle and
ventricle, and the base of the heart is effectively
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massaged. NO vessels are injured in this incision

as the gyperior epigastric artery s internal to the
incision and passes into the rectus nmuscle, and
the musculo-phrenic branch enters the djaphragm
through the cellular tissue behind the 8th or 9th

costal cartilages and passes backwards, deeper
than the incision. The liver and stomach

even
if prominent offer no obstruction to this route,
nor 1s the pericardium in Tisk of being opened.
Daring the massage the parts == be pregsed
round the 'wrist of the operator =° that air is not
sucked ip, and there is no tendency t° collapse of
the lung.
Closure. ?The
made air-tight.
and the cut

incision is easily closed and
The costal margin is retracted
diaphragm pressed up while =
continuous catgut suture is inserted by means of

a strong curved needle and holder. While this is

being done the assistant can make rhythmic
pressure during inspiration, relaxed during
expiration, s° that 5py contained air may Pe

expelled and no more be allowed to enter. The

abdominal wound is then closed in the usual way.

Abstract of a case.?Pte. AL p,, aged 37, was
severely wounded on October 26, 1917, both
knee-joints bej_ng involved. There was prolonged
treatment and several operations. By March
1918, both knees healed, the left knee
anchylosed, allowed yup A week
later some yague ghifting abdominal pains began

were

and he

was

to gppear, With tenderness and some rigidity,
first on the right flank then on the Jeft, and an
irregular temperature. He also had a cough.

A week

Diarrhoea alternated with constipation.
later he had retention of yripe, and the Orderly

Officer pagsed = catheter; there was some pyyria

and diminished quantity of urine. NO casts were

found. He was thin and losing ground ; with a

blood-pressure ©f 155 mm. and Jeycocyte count
12,000. In consultation it was decided to perform
laparotomy to determine the presence of any
abdominal gphgcess, and the condition of the
kidneys ; some metastatic gepsis being suspected.

Operation.?0n March 3¢, after a preliminary
hypodermic ©°f atropine and morphia |th,
chloroform was slowly and carefully administered

by the open method, by ==

experienced
anaesthetist.

TimeTable. /

11-45 A M.?Began anaesthetic.

11-55 A.M.?Almost under: Anaesthetist asked
the surgeons to wait a minute as
the patient yet fully
relaxed.

11-58 A.M.?Respiration ceased, pupils dilated,

and colour changed t© waxy. No
pulse could be felt.

not

was

Artificial respiration 2t once begun,
with rhythmical traction of his

tongue, and head of table lowered.
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12-0 3.m.?Strychnine and ether hypodermically.
Auscultated, mo heart sounds.
12-10 p.m.?Artificial respiration pumps air well
into chest, bPut nothing spon-
taneous, eyes staring open, pupils
dilated and insensitive.
Capt. Bost made a four-inch epi-

gastric incision, passed his gloved
hand jp and pressed o» the heart

through the diaphragm. The
heart felt quite flaccid and slipped

upwards se that oply the gpex
could be pressed, and there was no
response.

12-15 r.M.?Artificial regpiration continued, and

rhythmical heart pressure
first by Capt. Bost then by Major
Neve.

12-20 r.M.?The case appeared hopeless, but Capt.
Bost proposed to insert his hand
into the thorax, and did so incising
the diaphragm == described above ,
he passed his hand up under the

some

sternum, outside the perjcardium
to the base of the hegrt, which he
could then completely grasp, and
began S1oV pressure.

12-25 p.m.?At first the organ was Completely

flaccid; after perhaps 12 seconds a
sort of muscular twitch was felt,

followed by 2 very feeble contrac-

tion which in a few more seconds

became gtrong and regular.
12-30 p.m.?Pulse fe]t colour retyrned, and mas-
injected pituitin :
continued.

sage stopped,
artificial IESpiration
The diaphragm was sutured.

A rapid exploration ©f the abdomen
made by Major A. Neve.

some free clear fluid,
and no pug, nor any inflammatory
adhesions. The kidneys felt large.
The wound was sutured and dres-
sings applied.

12-45 p m.?Bandaging completed.  Breathing
slowly. Strong visible cardiac

pulsation.
1-15 p.m.?Back in ward.

145 mm.

1-30 p.m.?Continuous proctoclysis was begun‘
He lay comatose.

31st.?Still  in

medium gize, sluggish.
April 1st.?Still same gtate, has had no con-

Has slight emphysema over left chest.
Takes Only one or two ounces Of peptonized milk
at the time as he swallows badly. Pulse still

was

There was

Blood pressure

March same gtate,

pupils

vulsions.

strong and rapid.

April 2nd.?Emphysema D2 disappeared. He
Died at 5-30 p.m., 77 hours

is more comatose.

after the gperation.
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Post mortem on April 3rd.?The laparotomy
wound was well closed and quite clean, also the
incision in the diaphragm, which was quite air-
tight. no pneumothorax, and the
chest looked healthy, except seme geptic metasta-
tic foci at the base of both lungs. The peri-
cardium and heart looked healthy. Both kidneys
showed small calculi and pyelo-nephrosis. The
left ureter was partly blocked by the pus and
gravel at the bladder orifice.

There

was

Remarks by Major Neve. ?The striking success
of (apt. Bost's procedure in this case as regards
the resuscitation of the heart's action after 25
minutes' absolute cessation proves the value of
Without that the man

clear to all the five

efficient heart massage.

was already dead.

surgeons WRO were pregent, that we were dealing
with a of primary heart failure under

chloroform parcosis, due to the toxaemia of the
patient's disease.

We could ¢arry on the regpiration without his
muscles, but not the circulation. Sub-diaphrag-
matic massage w28 inefficient, because it did not
stimulate the cardiac nerve ganglia at the base

but after incising the diaphragm and grasping

It was

case

the base of the heartl ten or twelve gentle
squeezes Started regular contractions, and the
strong apex beat became visible to all onlookers.

The

We have discussed the technique elsewhere.
incision was one which Capt. Bost had previously

planned o= = cadaver.

It 1is unfortunate that this method was not

adopted = few minutes earlier.

Conclusions.
case 1illustrates the

unique value of heart pagsage, and that the
human heart be resuscitated after a variable
length of time, in this instance after 25 minutes.

1. We consider that this
can

Nothing else could have re-started the cardiac
action in this case.

2. Type of cases for massage.?All
suspended heart action following =n anaesthetic,

regardless of theoretical, etiological factors after a
certain interval. Cases of asphyxia should also

cases Of

fall within this group.

3. Length of interval.?This should probably
with individual cages, but should rarely be
under 5 minutes (yplegs the abdomen be

vary
done
already open) @and certainly after 8 minutes,
though = longer interval need not bar the opera-
tion.

The gimpler methods of regyscitation, such as
artificial respiration, tongue fraction, sharp
percussion over the cardiac Fegion, ané inversion
of the patient, should begln in the first minute,
but not be uselessly persevered in to the neglect
of more efficient measures.

4. Sub-diaphragmatic massage may
especially i children, and if very promptly under-
But ifonly the apex 1 reached and the

suffice,

taken.
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heart remains unresponsive, the diaphragm should
be incised and the base of the heart be massaged
without further delay.

5. That me gyrgeon, =ve= if relatively unskilled,
should be content to abandon a case without giv-

ing his patient the benefit of direct cardiac

massage.
6. We claim that this new technique offers a
simpler method of approach and 1is a decided
imjjrovement upon all other ways of doing direct
heart massage, 2° it involves less risk of haemor-
rhage, trauma and ghock, and can gubsequently

be more gquickly and satisfactorily closed.
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