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TS

STREPTOCIDE IN UHE FREATMENT OF MININGOOCOCCAL
MENIXNCITIS,
bryr
. B WiLkiNsow,
Covernment Moedical Depurmaen, Horg Fany.
INTRODLCTION.

The cases of meningitis deseribed in this paper were admitred to
rosprtal between Aupost and Decoraber ggs. Ny Ahenygy o seleceon
has been amade, and rhe one poam they all bove oy commen gy thae
they were all proved bacteriolagically w0 bt cases of meningneoceal
mMeningitis.

Two lines o treatment were adopted, one group being treated
with stecpiocidle ooly, the other with sreprocide and ami-meningococ-
cal serum.  The series 1s wo small o allow conclusions of value to
be drawn from ir, hur clinieally there is little doubt chae recovery is
more uneventful in those cases treated with seeum and  streprocide.
Lumbar puncture was carried oot in oll cuses for the first two or three
cdays after admission, and as much cerehrospinal ftuid a5 would Aow
readily was drained each day.  Lumbar punclure appears t¢ be a
valuable adjunct to rhis combined form of therapy far these reasons.
[t enables one 10 maost cases 1o well whether binck has ar has not been
established in the cercbrospinal fAuid systert and it enables one 1o
relieve pressure in the ventricular system.  The cerehral coriex is so
intensely hyperaemic and softened during the frst week of the disease
that structural deformations of the venrricular systems occur readily,
If treatnent is not prompt and effective, block, either complete ar
partial, is only too often established in the first weeks of the disease
and once estahlished it leads inevitably to internal hvdrocephalus,  This
happened in two cases treated earlier in the year. and was almost
certainly due o ineffective treatment during the first two weeks of
the disease.  The importance of this measure can hardly be aver-
stressed, and in all cases manometric observations were made at each
puncture, and Queckenstedt's test was carried out. It has also become
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routine praciice to have the patient pur inte the sitiing positnon with
the lumbar puncture reedle still in st This manoeuvre enables
one to ell ar a glance whether drainage is free. and it also has the
advantage of increasing the amount of cercbrospinal Auid obrained
at each punctwre. The Indwearions {or omitting lumbar puncture daily
are the disappearance of fever and the clearing of the cerebrospinal

fluid.

Subarachnoid Javage was carried owt daily in some of the cases
n the carly stages of the disease.  Ir is 3 measure of undoubted value,
and the indicotion for ats use is the appearance of siuns of impending
*lleck.”™ I Queckenstedt’s phenomenon from being positive becomes
negative. or if the amount of cerebrogpmmal Auid obtuinable by lumbar
puncture becomes negligible then subarachnoid Tavage s indicated.
Both Jumbar and cstern puncrures are dene und the two munometric
readings are recorded: normal saline warmed o body temperatuce 15
then sfoeefy und gemtly amected 1o the Jumbar theea, Ioois useful
to have the saline tinped blue with indigo-carmine as the colour is
then readily derected in the outllowsng fluid {rom the cisternal necdle.
Many observations have showen rthar on an average 8-22 ces. of coloured
saline have o be injected nre an adult lombar theca before the oul-
flowing cisternal Huid beeomes Blue. Tr s well to wait a linde after
injecting 26 v¢. and o keep the nozzie of the syringe in the lumbor
needle. Not inirequently one is able to note the sudden overcoming
of the "hlock ™ by o rupld increase in the rate of flow from the
cisternal needle. When one considers how often in the course of
meningococcal meningitis localised matting prevents 2 (ree flow of
Auid fram a lumbar punciure needle and how readily the introduc-
tien of 2-3 c.o. of normal saline will produce a free flow by breaking
down inflammarory loculi. it is vasy to visualise the effect of such
maiting when it extends over the whole length of the spinal cord.
The muauoenvre tust described is really nething more than o large
scale adaptation of the method of introducing small amounts of saline
ii{ntu 4 lumbar puncture needle to induce a free How of cerebrospinal
uid. :

The benefical effects of subarachneid lavage are rwo-fold.  Fiest,
it enables the circulation of the cerebrospinal fuid to continue and
thereby lessens  the risk of block  becoming permancar; second, 1t
enables serum or drugs introduced by the lumbar theca to gain access
to the hase of the hrain and the whole cerebro-spinal avis. Incident
ally the use of streptocide intrathecally has been abandoned. 1t appears
ko cause very severc roat pains and to be no more effective by this route
than by cral administration.

In carrying our subarachnoid lavage it is essential 1o have the
patent s still us possible, and if deliciom or restlessness were marked
cvipan was always given before marking the punciures 1n adults,
oper ether in children.  No il effects have been seen as a result of
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tiving cvipan to patents suffering from meningococcal meningitis,
:I]thuug]'r it docs tead remporarily o increase rremor if tremor  be
AMready present.

Anti-meningococcal scrum has been used both iateathecally and
intrivenously.  Patients admitted o hospital seriously ) were usually
piven 15-20 coo. tniravenous™y o adddbion o an intraihecal dose of
-3 e It i wocertyin whelher serwm intravenously s of  valo,
but 4t any rate it seems rationd’ o give it by this route o those
paticnts wha show petechize on admission. We koow that the serum
containg  bacteriolvans, hucteriotroping and  anb-cndotoxins, [t is.
therefare, uf}x-'ir}uf;I}r reasonable to combine it in the early stages of
the dissase with a bacteriostitic wgrni such s streptocide.  Theoreti-
cafly it is desirable to confer some degree of passive immunity and
if this measure ¢an be conoined with the exhibition of a drug which
inhibits the wowth of the casual organism, recovery should occur in
a high preportion of cases.

Streprocide hus been given i heavy doses, Dbecouse carlier  ex-
pericnce has shown that it is not merely inelfactive in small dedes, bur
1t actually scems to make subsequent recovery more diffieult if recourse
is fnally had to serum. The zirm of treatment in this disease, as in
any other infection, is fo enable the patient to produce his own anei.
hodies, and the reason fur combining the two forms of treatment is to
prolong life sufliciently to rmalde these antibodies 1w be  produced.
Streprocide merely inhi?&irs the grewth of the infecting ormanisms while
this is huppening. and if the drur is discontinued too soon relapse
occurs.  This s well shown in Crae 1A where streprocide  was dis-
contirued too curly, o refapse occurrad, and was overcome bv strepeocide
without further serum.  In this cass presumalilv the antibody respanse
of the pattent had progressed to 1 certain poini. and was enabled to
progress to [ull recovery by the readministration of streplociche.

As most of the paticnts admitred have been il for a1 least three ar
four days, it seemed irrational to wiit before mving streprocide. One
was Justificd in the majority of vases. in assuming that some degree of
immunisy had cither been cstablished alrendy, or was never roing to
be estublished, and there was thercivre no reason to delay giving the
drog. An attempr was made earlsr in the vear to obtain betzer re-
sults by waiiing 12 10 18 hours after the firse dose of anti-meningococcal
strum befare giving streprocide. but -he methad did not Appear o give
beirer results than combined therepy from the siart, )

Adequate  dosage and properly spaced  dosage are cssenuial if
streplocide s to be of value. The drug is excreted very rapidly and
must be given at least 4 hourly if results zre to be obtained. It appears
w be well wlerated, espectally by ciildren, and in only one case was
intolerance of the drug severe encugh o make ir necessary to reduce
the dose. Al patients wmking streptocide were given to drink 5%



4 TrE CADUCEDS.

glucose saline containing 240 grs. of sodium bicarbopate to each pint.
This measure prevents the onset of acidosis and alsu hclps. to make

for some of the salt loss which results from the loss of cerehro-
spimal fluid by tumber puncture during the first few days of treatment,
Several of the vounger children in the series became dehvdratf_‘d in the
carly stages of the discase, mainly through ]Il.",lbll]t"- or unwillingness
to swallow the requisite ameunts of Autd.

The roxic citects noted were wmllmg nausen, cyancsis and pro-
stration. [ only one case did vominng oecur J]thuugh several of the
children cmnplﬂmcd of nausca durmg the fiest week of taking the
drug. The cyanesis was marked n only two cases, and was never
very striking.  Undoubredly the mast constant feature in the mild
grades of nloxication s the prosration. Pauents whe have become
.-lfehrjlc anel have lost rheir pain and  oigidiny ::n::mplain bitterly of

“oredness.”  They are much oo weary 1o atempt te sit up or read
ar employ themselves in anv way and rhis stage of prmtr:ttmn may
bast [or a week or ten davs. Tt seems to pass off cven if the dﬂsagc
is maintained ar the high level of £ grms, every 24 hours. Tt Is not
jn[n_'{_lLIE“J'II']}' accompanicd by pronounced anorexia,

Blood cxaminanons were ot carried ont a0 routine owmnyg o
iack of facilies, but i three cases Liood hlms showed oo abnormali-
tes nor were any chﬂngcs detected on SPCCIrOScOplc  CXATIRATION of
the bloacd.

One of the stnking things about the wse of streprocide in conjunc-
tion with scrum an rthis disease 1s the comparative rapidity of the re-
sponse observed chinteally, Fever usually abates, if not cntirely, to o
low Jevel within 0 howrs of the b-t_glnnmg of treatment, and severe
headiche 15 rarely complam&d of afier g8 hours of treatment.  There
is a perceptible lag in the clearing of the cerebrospinal fluid. Patients
may hive become free from symptoms several days before their fluid
15 clear, ancd this ]ug 15 probably to be correlated with the developmen:
of immune hodies by the patient himsell. It has been so noticeable
in several of the cases that we have come to speak of it as the ** laent
peried of quepmc'ide-" When the cercbrospinal Auid does begin to
clear, and that is usually about 3 to 4 days after the insttution of
treatment. it clears with surprising rupidicy, and often at the end of
the first week of treatment the only naked eye change is a pale yellow
colourion.

The appended absiracts of the case histories and the charts of each
chse make it easier to see how grotifying the response to combined
therapy was in some of these cases. The most important facts about
the cases are shown in tabular form,
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CASES,

CIROUF A, TREATED WITH STREPTOCIDE aXMND SERUM,

Lurm Kam.

Hlistory.

Condition
on
wilmiviion.

Cortrae anof
Vrew e

CASE [A,
Female. Aged 35 Adminted 23, VI, 38

The woman said she had been taken ill suddenly 4 duys
ago.  She had o rigor wnd fever ar onsct but no vomit-
img or nauvsea.  She alsw said that headache and  stiff
neck had been present since the onset. and that © her
fingers and legs had gone oumb.” There had been no
sphincter trouble and no invelvement of eves or ears.

She lay in the dorsal decubitus and on admission her
wmperatire was oo, pulse 128 and respiratons 2b,
Her face was flushed and a little bloated and she rombled
in speech.  Shie showed ne head retraction or opisthotonos,
There was  “soldering ™ of the cervical vertebroe and
Kernig's signs was positive on both sides.  Tiche was
readily elicited.  The cranial nerves showed no abnor
mality and the pupils were equal and active.  The knee
and ankle jerks were absent: plantar responses were flexar.

Tl i.'ll.lr".l.':rlll'i_‘ wats doene ander Toeal meesthesie, il
rurbid cerchrospinal Auid was obtained w a pressuri of
3o0+. Queckenstedt's sign wus positive.  Meningococe
were found in smears. and after 35 cc. had been drained
3 ceoof AMS were given intrathecally, 20 cc. were
also given ineravenousty and o co. intrumuscularly,  She
received in oll 3 grms. of streptocide hy mouth on the day
of admission.

Next day her temperatutre had dropped w normal hut
she was still delirious.  Lumbar puncrure yietded only 5 c.r.
of fluid and Queckenstedr’s sign was negative.  Cistern
puncture yielded 48 c.c. of excessively turbid fluid in
which meningocucei were found,  Subarachnoeid lavage
was attempted unsuccessfully and 30 co. of AMS. were
gven intra-cisternally. 10 e of 212% of streprocide
were given intramuscutarly and 4 gems. of streprocide
were ordered duily by mouth, and for the firsr five days
in hospital she received 1 grm. of streplocide daily at
8.00 am., noon, 4.00 p.m. and B.oo poo,

On the 25th her signe were unchanged and she sl
wandered in speech.  Lumbar puncture produced anly
10 cc. of fluid. Cistern puncture yidlded 50 ce. of Auid
which  was less corbid than  that of the day  before,
Subarachnoid lavage with indigocarmine saline showed
that the block was being stowly overcome. 20 ce. of
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THE TCaAnUCcEys,

Seemnnuy.

AMS were given intra-aisternally. 15 e by the lumbar
needle.  Restraint was oecessary at this time as she was
very restless, and she was also [Jnubh‘ Invonlnent. 10 c.c.
af 202", streptocide were given mtramug,:,ul.i[l} By the
=fth Queckenstedt’s SR was positive again, and 20 c.c
of Huid were olitsined by LI, 1) L. lu, C.P, 30 cc. of
AMS were miven mtr’l-L:lita_ln]l]ﬁ,' and o ¢, of 2554
streprocide intramuscularly.

Cn the 2oth the dose of streprocide was increased o
S KT cach dav and by the zoth she wus definitely
|m[11’m1n=' '[hﬂLJL]T her lever sull raneed from oo-to2.
(Cistern pumturts were discontinued after September st
thouzh the cerelwospinal Hud snoll remomed  rerbid.

On rhe gth of Scprember her fever began to abate
and on the &th her Anid was clear tor the fArst time.
She now coimpliined of right sided weakness, and was
found ro have developed g r]L]‘iI IlLIT]li?ll["»_.lR wrrh 2 oright
cxtensor plantar response and slight spasticiey of aight arm
anel e The nehr arm hLLJ]’I‘tL wrik aboutr 1z hewrs
before the fer,

Streptooule woas nedoced 1o g wimese a0 oy on the zh
and as her fever was settling IHI'_] she wos R]nw]v Imprav-
W T was Agaln redoced o 3 grims. a day on the 10th,
2 grns. il dn on the 251h Lmd was hmélrpd.d on the z,rt]'l

On the 2gth she had fever torg’. and the drug was given
agatn i o dose of 3 grms. a dw (3n rhe zgth the dose
was increasted to g erms, 4 day and she sowly settled

g, Fler Awid  which Imd been clear became rurhid
.uglm during this relapse, but no mentngococcd were {ound
in . She was kepr on streprocide 5 grms. 2 day for a3
days, and then g goms. a day for the next 10 days. She
improved steadily during this Hme, and was discharged
on the frth day of her convalescence. She then showed
a trace of right sided weakness. bur was able ro walk
quite well unsided, snd complained of no other symptoms,

This moderatelv severe case illustrates the danger of using
hlrtpmud{: m ow low a dosape. During her hrst week
in hospital the woman had none of the drug by night,
and that the dose was insufflicient was showp by the
prempiitude with w hich she rel:psed when the drug was
prematurcly discontinued. It seems probable that boidec
treatment from the start would have prevented both her
“block ' and her right hemiparesis. Her cerchrospinal
Auid took 15 days to become clear, another fact which
shows that how necessary it is to maintain a constant high
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level of steptocide by giviog the drug 3 hourly day and
night. Durning her 64 days in hospital she recetved 168.5
co. of AMS inoarhecally, 120 coo. intra~csternally. 2o
ea introvenously wnd Mg el inramuscularly: a wtal of
307 ¢ She was abtso given 270 co of 2427 of strep-
wocide 'Ll1l'r:!rrms::t:|].'|rl}' aed 230 wrms. o Hl’J’E[JEI__PCidL' h‘:.'
motath,
CANID 1A,

Mate, wer. 17 Adwmized 17 X 34

The brother guve e dollowing hisiary,  The diloess began
suddenly  days ago with intense headache and fever,
There was no riger or chill at onser. The panent’s neck
became stfl and painful aboor the sed diy ol the diseuse
ond on the grd day he vomited twice alter Chinese medi-
cine. He has been only partindly eonscious, and wnable o
swallow or answer uestions [ the last 2 davs. He has
had no coryza ar pharyngitis ner have eves or ears been
involved eluring the illness,

O admassion the man's FEmeralire wis e ]‘-Ilh:" 130
anal I't'.'-illil:iht}ll rie Fles e ety el reardess
s Fpee wens Dlogted i coareeste] ol bay L_'i:-njur:rlw.u'
were injeered. Head retrachion and nuchal synidity were
ovlwinus and his artitude was one of L,en..nlj-::r,! Hexion.
Tiche was readily eicited and Kernig's sign was bilates-
ally posttive. The cramal nerves were normal and pupils
were equal and active.  Koce and ankle jerks were losi;
plantar responses were fexor. The heart and lnay sounds
wore normafl,

He was lumbar punctired wnder cvipan, and curbid Huid
was obtained at a pressure of gue ;. Memngocoga were
found in stmears from the deposit. g0 oo of cerebro
spinal Auid were druned. and g0 ceo of AMSD were
given intrathecally, 23 c.o.intravenously and 15 c.co intre
musceluly.  No bT.l't[lE{'lL..Ll.L" wits mven unil g hours later
28 we were then testing the h}fpnth::su. that streptocicdc
delayed the production by the body o antibodics, and
should therefore be given some hours afrer the initial
dose of serum. The outcome was not happy. 1 grm.
of streptocide was given by meuth ar midnight.  Nea
day his condion was vonchanged, L.P. under  evipan
viclded turbid find under a pressure of EELINE R
were drained and 25 oo of AME. were given infra-
thtf:aﬂ}r, 15 ca. intramwsculardy. 4 grms. ot streptecide
were given throughout the day at 8, 1z, 5 and 8.
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On the 1yth he was conscious and could carry out
simple requests.  Both knee jorks and the right ankle
jerk had returned. bue the other signs were unchanged.
He was Jumbar puncrueed under evipan and 42 cc. of
turhid c{'rtbmspuml flmgd were drained.  Queckensteds's
sigm wis positive as 1t had becn frem the start. 30 c.c.
of AMS. were given intrathecally.

The mun's heart sounds  were soft and tictac o
rhythm, and cordatone wis ordered 4 hourlv,  He was
Ase given 1o e ol 2127 streptocide intramuscularly.
Streprocide was  continued by mouth and  he received
3 grms. throurhour the dav. His remoperature rose o
mj . his pulse w156 and” he died suddenty early the
next morning.

This man apparently died of ryocardial failure, which
supervencd despite weatment. He had nor responded
well 1o adequate dosage with serum, but slthough strep-
welde was not pusicd in this cose one cinnot teel that
that alonc accounted tor his death.  Unfortunately no
HH'LEI]:I!_‘-.}: {I:HII‘J h‘[' [-ll]:'ll]l“.'? Lid E]'H.-: {“n(lﬂl‘l}[l l:_lJ: []"I:l'_' n]}'f_:ll:,ll
Jim was ot sescertained

He was given during bis three days in hospital 85 c.c.
or AMLS, intrulhn‘;rﬂ}'. 23 coo of AMS, intravenously
and 30 v of AMS. inwamuosculurtly,  He alse had 15
arms. ol streplocide by mouth and 5o e of 214 %
solution ol :;Ln:pl‘m;idt: intramuscularly,
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Figure 2.

Temperature  and  pulse  chart ol
Leung Shui, case zA; {ar explanation of
chart see pape 7, hgure 1.
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CASE A,

Fok Fook Seng. act. g2. Male., Adwmitied 4. X. ;8.

Hestary,

Condition
on
g hapision,

Cloryee and
Treatitent.

The man gave the following history, His illness began
% days apo without a chill or vigot. Hc suddenly became
feverish amd had o severe fruntal bheadache but did net
vomit. ‘'his persisted tor 4 or 4 days and his neck then
became suft and puinfnl. He had no skin craptions or
petéchiae, nor was there any photophobia.  [le had no
coryza or sore throat it onset.

On admission his emperature was gg , pulse 120, respiri-
tin 24, He loy corled up on one side and wandered
ut speech. Head cetraction and nuchal tenderness were
marked.  There was moderate cervical " soldering,” and
siight opisthotenos. Nooddche was cliciicd nor was the
belly scapheid, but Kemig's id Brudzinskis sigpns werc
positive un buth  sides.

Pupils were slightly vonequad und roaed  sluggishly

to direct light. Cruantal nerves were novmal.  Kopee and
ankle jerls were present aud cqual and planear responses
were liexor. Sphineters were normal. The lungs, lear
and belly showed ne sbrormulity and oo petecuae were
found.
L.F. was done at once under local omestheste.  Tuebid
Autd wus obrgned under o pressure ol oo and 22 c.c.
were druined. Queckenstedt’s sign was posttive. Men-
ingovecc: were found n smears made (rom the cerebro
spimal Huid, and 20 coobf AMLS, were piven inerathecally,
20 cc.o were alsn given intravenously topether with 5 ¢
of soluseprasine. 1o c.o. of 270%) solullon of streptocide
were given intremuscolatly, and o5 gnn. of soluseptasine
was ordered 2 hourly by mouth,

The next day his remperaure bad [allen o normal.
His signs were wnchanged amd  he stili wondered i
speech. LB yiclded 30 coo of wurlid Auid which siill
conmained meningococc.  Queckenstedt's sipn s nega-
bve. 30 cc, of AMS. were given intrathecally and
further 1o ceo ot 2229 solution of streplocide intramug-
cularly.  Treatment with 5 gems. of streptovide by mouth
in the 24 hours was begun thar evening as the supply of
solusepiasine was exhansted.

On the 6th he was siill very disoriented. his SIENS
were unchanged and be conbinued 1o show low grade
irrepular fever.  LLP. yielded 32 ce. of turbid Auid and
Queckenstedt’s sign was donbeful.  No meningococei were
found. 25 cc. of AMS. were given intrathecally and
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rreatment with ~tzeptocide iy mouth was continued. 1o
ec. of 2vs's, solutinn of streprovide were given intramus-
cldarly.

{in 1he sth bead retractiom and headache were still
marked, and LF‘ only yielded g c.c. of Auid. Quecken.
stedi's sign wis negalive, so GSlern punciuce was per-
lormce. The Hwd wis turhtd bt pressure wus only e,
Subarochmowl  lovage woas carried ouwr with 30 cc. of
hormal  waline and  free draimage Trean the cistern wis
vstablished, 30 oo of AMUS. were wiven by the lumbar
ncedle after B0 oo of Auid hud been desined from the
cistern. oo, of 255, solnton ot !'-L].EP“:'L“:!{. WEIT g1ven
thrarmuscelarly.

1 the Sth rthe man was eation:l, L. }-‘ic[df:d Huief
very slowly and 20 oo of AMS were given israthecally.
The cerebrospins] fuid was by oaow cloanng a litde,

Duoring e nexe thres duys head retraction lessened
i the man’s enndinen improved. alchough head move-
ments weore <bI1 rroeted el BEFILE s SITN Was pasitive
an both sides. Persistent tromtal beadache camtinued anid
Lasted l]l_} iy Hw z200h A this p::riml al the tll‘;ﬂ:lﬁl‘,_‘ huth
aptic dises were tound o be blurred. buat po measurable
swelling was detected.

By ahe agth e cerchirospinal Hud way clear, bur
did nut beceme sy permanently anuil the aoth.  Strep-
tocde was reduced to g grms. i the 24 hours from the
1ath orwards, and o serum was given alrec the 1yth.
From the vrth of October te his discharge on the st of
Novernber the man remained sympum free.  Lis papillitis
subsided dwing his last week m hospital. Steeptocide
was reduced Feoy ogrms, in 24 hours from o the 25th and
Rermig's sign wus negative by che 2fth. He wus seen
1751 leumhﬂr ;-‘uth, ﬁftﬂcn d;l}r:-i .'1ft{:r his 1]i;wh;irg(: .'111(1
was then perfectly normal.

The response o resimentr wits s, probably  because
streprocide was 1ol given epery 4 hours.  The man wasg
ane of the earlicst cases to e treared with large doses
eif xtr{rprmldq, which uccounts for bis being yiven only
5 erms, 10 the 24 hours. Tt 1. interesting to note that
the eerebrospinal Hodd pressure was moch higher in the
ard week of the disease when it averaged 300 than in
the first week whea it averaged t20.  This fact may
account tor the persistence of the frontal headache and
the late occurrence of papillits.
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Daring his month in hospital he was lumbar punc-
tured 24 times and cstern punctured once.  He received
20 ¢.c, of AM.S. intravenously and #7.5 c.c. intrathecally.
He also had 5 .o soluseptasiue |1‘1Er.ncnum13r and 5 grms.
by mouth as WLH a8 50 ¢ ot 213 % solutdon of strep-
tocide intramnuscularly und 100 goms. of streptocide by

mouth.
CABE 4A.

In Kewai Ying. act 12, Femule, Admied 20, X, J4.

H f';m.-'y.

Conedirion
faMr
ad misston .

Cmq: LT ¥ 3 d
Treacmene.

The child™s mother sald she had been il for four days.
The woser was sudden wirth rigor, tever and vomiting.
Frontal headache was murked at onset and had persisted.
Her neck became =0t 24 howrs after onser and the
head becume retracted during the Jasr twe davs. There
were no skin rashes or eruptions. “The vyes and cars were
not aovolved.  Sphinceers ol 51n|11uwm_g:rl were nob im-
naired. The child beeame deliricus two nights alies

The child™ temperatuie o admission was 000", pulse
o amd respirations 24. She rambled in speech bur was
able w answer questions with an effort. She lay curled
up on her side i the gon-haomicr attitde, The head
wils actracted and neck moewles were render an PIUssULL.
‘the crumal nerves and  nervous  system showed  no
sbnormalities,  The pupils were semidilated, equal and
active. A tiche was readily eliaed and Kernig's and
Brudzinski's signy were positive,

Lumbar puncture was performed at once and turbid
yellew fluid was obrained under o pressuce of 230, 15 cc.
were drained  and  meningococal were dcmumtmtcd i
smears from the deposit.

30 .o of AMS. were given intrathecully und 5 cc.
of a 2%% solution of steeptocide  intramuscularly.
f:-trfpl:nctdt 1 grm. was ordered by mouth o 4 dosc of

5 grms. every 24 hours.

Next day head retraction and nuchal renderness were
mare marked than on admission. L.P. vielded 65-70 c.c.
of turbid fluid, and 20 cc. of AMS. were given intra-
thecally. Serum wus given intrathecally for the next five
days as well as streptocide 5 grms. by mouth every 24
hours.

By the z3rd the head retraction was lessening and
the cercbrospinal Auid was clearing, and by the 26th the
child had no symptoms and her {:Erﬂbl‘ﬂsplﬂﬂl Auid was
clecar. From that time on her recovery was uneventful,
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and the cerebrospinal fluid obtained by L.P. on Novem-
ber Rth, when she was discharged from hospital, showed
no orgamistns or increase of cells or globulin,

She was seen a fortnighe luter on the 23rd of Novem-
ber and shonwed no signs or symptoms.

This child during her 2o days in hospital had 165 c.c.
of AM.S. intrachecally. %5 grms of streptocide by mouth
and § ¢ of 210% solution of streptocide intramuscu-
lurly.  She was lumbar punctured 15 times, but menin-
gocel were never found in the cerebrospinal fluid after
the first 23 hours of treatment. The cerebrospinal Ruid
was clear v the seveml duv. The course of the disease
was entirely without incident and it is probable that she
would have recovered with an even smaller towal amount
of scrum.  She gained 3% lbs. in weight during her
cotvalescence and at no ume Jdid she shosw any toac
symptoms attributable 10 steeptocide potsoruing.  The case
Hlustrates well how smooth the course of the disease may
be when o combination of streprocide and serum s used
in treatment.  The charts show the amounts ol the drugs
used and the mmes when they woere green.

CASE 5A.

Tsui Kun Shwen. Mule, wer, i, Admitied 200 X, 35

History.

Condition
oy
admissing,

The boy's grandmaother gave the following history. 1le
had a rigor and complained of feeling cold ar 1o p.m.
on the 25th of October. He alsy vomited. Nexr meorn-
ing he had a sore throot and & cold but went to school.
His grandmother found him in bed that afterneon semi-
conscious and feverish.  She poticed that purple spots
were coming out on his hody and thigh. He vomited
agzin that evening and was sent in fo hospital at mid-
night on the 26th.

On admission his remperature was 1007, pulse 124 and
respiration 32, He was Aushed, wandering in speech and
very rtestless.  His face wus o lirde bloated, lips were
slightly cyanosed, and he was compleiely disoriented
time and space. He showed slight head reraction and
murked tenderness on pressare over the deep cervical

muscles. The right pupil was huager than the left and

hoth reacted sluggishly to direct lighr. The cranial nerves
were normal. The right knee jerk was obtained but the
other tendon reflexes were lost. The abdominal reflexes
were active, plantar responses were flexor and sphincrers
were said to be normal.
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KL]nlLﬂ and  Brodzinski's SIgNs were positive, bt
viche was only dicited with difficulty.  There were
numerons pinpeint haemorrchages in the lower palpebral
conpunctivi on both sides, and a small  subconjunctival
ccchymosis oL inon a2m. in the nght eve.  There were
numers petechiae on the  wrists, forearms, burtocks,
thighs and legs.  They were purple in colour and irregulur
i outline; rthey  ranged in size from 1o 4 mM.m. in
diameter and  didd net fade on pressure.  Fundi and
[VRIRND were  noemal,

L.P. was performed under loca! anacsthesia, and vielded
cxceedingty  turbid fluid under o pressure of J.;-ﬂ-n-!—.
Memngoroce were found in smears from this 8uid her
none were found in laer speamens of the 1Erﬁbmsplm1
Hul.  Queckenstede’s sign was doubriully positive and it
wets Feared that block mighn aire idy have Tecome establish-
ed. 35wl of loid were druined and 30 c.c. of AMS.
were given intrathecally, 15 ¢ intravenously, 2 grms. of
streptocide were miven Iweomowh und from then on 1
gran. ¢ hourlv was ordered.

Nt e bis condiviom was vachaoeed, Lle was sul
Yy restless ol restrir] wis NCCCssary. T*'..'ip’m had ta
be wiven for the L which wvielded 60 ce. of Auid, 30
o of ALMSD weere TIven nrruluhtlly, and 2 FIms. aof
streptocide were given by onasal wube as he cefused 1o
swilloww and o further 2 grms. ot ‘ilrEpl‘t‘:Udf‘ were given
by nasal tube that evening as he agoin refused ro swailow,

On the 28th he had regained consciousness and could
anwver questions. Head retraction had  now disappeared
bur the ather signs were unchanged. The cerebrospinal
Auid was still very turbid and Nowed slowly, but Quecken-
stedE’s sign was P witive. 30 c.c. were drained and 25 e
AMLS. were givep intrathecallv, 12 oo, intravenously,
o .o of 203 %, streprocide were given intramauscularly,

and as he could now swallow t grm. of srreprocide was
continued 4 hourly.

On the agth be was much improved and was per-
feetly rational,  Head movemcents were freer and his
petechize were beginning te turn brown. His cerebro-
spinal fluid was becoming le<s turbid, and was elear by
the 31t The lid haemorrhages had disappeared by the
1si Nevember and the petechize were fast fading. He
continued to have low-grade irregular fever until the 8th
of November, although he had been reading each day
since the 2nd.
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He complained of shight joint pains wnd lus ever
rose b 1024’ oo the &th. 2 reaction prolably due w
serum.

He complained of diplopia oo leoking to the right
an ihe ih of November but nothing  was found on
CXIRLONICon decount for this, At this stipe of con-
vitescence he was U fecling vory tived 7 and was toneless
and optherie. i Tips were blosh o ant more so
fhun o admission. Anorexin was prenounced, ane  he
liael u[]viuu*_c]}-' bt 'l-‘.'t_'iglll sthce adimssion. On the wrh
I weus able to «dt wp. and his sercptocicde was reduced
o+ grms. o the 33 ﬁmu]'q. By the azth he was able w
walk nnaided and trom thoat oime une his convalesconoe
was Tapd and vaeventtul and he begon o omic on weight
L]uring_ qis wind weck o bospital,

T by 1:f.puntl o well e romibined Creaument wih
ﬂ-t!&plru-_lrie and seram. 1o i_"l['!:'i:h:!i.'l-..t' M Tee weos gi!.':‘lt
miote  serunt than wos necessarv., and  thic may have
accounoed Tor hos anidd serum reacziom e Neaemiber Lhe
tl, Tewawrds the end of his sccond week ia hospiral he
slaverl wwie ol bl streprocile poccmng. g 10 noves
Become necessare ioredoee thee does ol e dme sidedenls
Eii corehrospion! Auid became sterile o 25 hours gl
was glear fodies witer admission.

Viorier his 2 davs o hospital be was anven rgz e
AME mathecilly and 27 e prravenowsly,  He
herdd ST ol 21" sireprocide solution by nEramascudar
tyeckion and 122 grms. by moath. {crchjmpuml fluicl
ubtained 1h L.I* three s hetore his dlk..l_hci]ﬂr_‘ Wy
normul., He was seen Again gy elavs alter s -_Imlnru;
on December 12tk and said he luid been peetectly well
since deaving hospital. Frxaminarion showed no physicl
sias i any svstem. ancd he woas senr back te schonl rhe

next day,
L B0 R

3.

The mother gave the lllswing historv,  The child be
cime Leverish nd vomned ot g . m. oo the st of
November,  He comulined of teontal beadache,  Newt
day bis neek was suff and his head became retrocted,
His back was pantul v pressere. be slepr pourly and
was  delirous mizht.  He courhed up much  tilcus
fram the ndmphmwu durning the Arst two d: s af bis
tliness, bur had no olwiovs corvza, He had no invalve
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ment of eycs or cars, nor were there anv skin rashes or
petechiae,

His temperature on admission was nz”. pulse 128 and
respirations 35.  He lay corled u on onc side in the
sun-harmmer position, his skin was hot and dry. his face
Hushed. He wandered in speech and was so restbess that
restralnf was necessary.  He vould only swallow  wath
difficulty and was unable o answer questions.

Head retraction and nuchal tenderness were murked.
There was “ soldering ™ of  the corvical  vertebrae wnd
opisthotonos.  Tache was veadily  elicired and Kermyg's
and Brudzinski’s sipns were positive. The popils were
unequal, the right being greater than the Icft. ond hxed
16 ¢hirece light., The cramtal nerves showed ne abmorm.-
lity,  The leh ankle jertk was «btuincd. but the oher
rencdon relleres and abdominal retiexes were absent. Pline
b responses were fHexor. The fweart and lungs sounds
were normal. The belly was shightly scaphord.

Lumbar puncture was done at once under cther. The
flind  was  wurbid and under s pressure of juo+ b
CQueckenstedt’s sign was  positive. Meningocowt  were
found in smears frem the Bowl 40 ¢ were draincd
and 30 oo oof AMSD were given intratheailly, 20 o,
intravenously, 2 grms. of streptouide were given by mouth,
Ilis respirstion vate rose to sz within 1 hour of the
exhibition of serom bhut atropine and adrenalin overcame
this dyspnoca. Sereptocide was continued in doses of 1

grin. 4 hourly.

©n the 4th he was stll restless and delirous, bur able
w swallow., His signs were unchanged, except that a
cluster of herpetic vesicles had appeared at both comers
of the mouth.  gobo cc. of wrbid cerebrospinal Auid
were drained but 30 cro. of AMS. given intrathecally.
Meningococei were still present in smears. Streptocide
was continued by mouth, 1 grm, 4 howly. The child
was extremely noisy and restless all the afternoon and
could only be controlled by rectal paraldchyde. A further
lumbar puncture was donc at 6.00 g.m. and cistern pune-
rure was also performed.  Subarachnoid lavage was car-
rted out with normal saline, because Queckenstedt’s sign
had become negative. DPlantar responses were now both
extensor, and he was deubly incontinent,

On the sth physical signs were unchanged, save that
a left 6th cranial nerve paresis had now dl:'.ﬂ?luped anjd the
lefr eve was divergent. The cerebrospinal fuid was slightly
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clearer and the pressure was lower. o, No meningo-
corey were noted in the Auid. 20 v of AMS, wore
siven intrathecally.  Thar evening he wus able o recog-
nise people. but was sull restless and noisy.  Lombuar
puicture wis done at ;.00 p.m, and 30 c.c. of fuid drained
slowly,

On the 6th he was beginning to improve and could
ask tor drinks. The plantac Tesponses were pow  fexor
and the cerebeospinui duid was decp vellow and clearer.
He waus soll ineontinent of urine, -

Next duv he wis able w answer simple  questions
o bead retrction was very el less. The ledt sguint
e disuppeared.  Despire his improvernent he soll aecded
ﬁt_hr:r for his lumbar punciare and s sl incontiaem
b urime. Head retracon beceme moeh maore mosked
JireT aiving ether.

By the Sth o he swas able e wlh moneonadlv, amd I the
patle he vould sir up in bed. Noo AMLS wus given alter

the soth o streptocide wus o reduced from Ao 3
SR i thie 24 Fratare..

O the srth b fluied seas clear anud }_}Zilt' _».'::lluu._
herna's sign was sull rarked aod there was il can-
siceritble generalised  rigicits .

By rhe sqth the cerebrospinal fhod  was cdear and

volourieds and streprocide wis reduced rog grmss inothe 24
houes, and by the rsth head movements were free. He
was sl a little ngred o walking, From this nme unnl
his discharge on dhe 2gth he remained free of symptoms,
His last fombar puncture on the asth yielded pormal
cevebrospinal fud.  Kernig's sign was still positive bur
potnless when he was discharged,
The child was 27 duys in hospitnt. Dunng this tme he
was lumbar punctured [y umes. cistern punctured once.
He was given 20 c.c. of AMS, intravenously and 175 cc.
of AMS. intrathesally,  He received i all 1y prms.
ol streptocide by mouth.  Ar no time did he show any
sighs  of streptocide  poisoning.  His weight  1ncreased
during treatment from 41 lbs. on the yth, hve days after
admission, v 45 Ths, on the 25th, nve days before dis-
clutrge.

That the illness was [airly severe s shown by the
fact that he developed a 6 nerve paresis during the first
few davs in hospizal. The case illostrates well the walue
of o combination of streptocide and serum in treatment.
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CASE 1A,
Woan. aer. 4. Female, Almied 50 XF 34

The Lather pave e r-u|'_m1.'j[1g hl':.ltrl"_u.'. The child beesne
] 6 days spee She bud no ciger, chill or convalsion, bot
suddenly Jeveloped fever aned camplained of pain i ahe
head,  She wvomited  Lwice and hud  persistent nausen.
Hyperaesthesia was murked aond the child cried aut when
she was touched or picked o).

On the and day of the iliness the neck beoome stll
Amd head refraction began e appear. She had been deliri:
wits o night for the Hast g arghis, e swallewing and
specch had nor feen Trapatieed. She o el oo eve ar
e symptoms, nor kad there beon oy kin rashes or
sphitnerer disturbances.

On admissien the enile’s wemperature swils yg 27, pulse
2% anck respiations 240 She oy cueled oo her side
angd ead retraction s nuaeked. Anwerae oed pasteriar
head movements were Cimmieed bot Dreral movement wes

frec. Noo onochal renderness was demonsirable,. . The
cervical  weriehrae were 7 saldered Thclhie could e
clicired bur e Lelly was nor ..‘i!l!rllt!. Rerilg’s sien

wirs positive on both sides, The right pupil way Fractin-
Ay greater than the lefc and both reacted  through g
simall range e diveer Jyhe There was no strehismus and
the crumial perves were pormud. The knes and ankie
jerks cmd the ahdomiual reHexes were ahsent;  plunray
rosponses could por Lo obuined., MNone ol the ocher 3
children a1 home had been affected e anv wan, and the
paattenr had shesson o ol st Fonts ar sope Lhroat
A0 sk

Lombar punctuce wes done at awee umder ether as the
chilkd was rostless and frichwned,  “I'uebid verebrospingl
Huid was obiingd vader o pressiee of qo0 | and 45 ..
were drined, Meningocoost were found in smears, and
as the Hind was very thick the lumbar thecs was washed
out with 1o co of warm normal salipe. oo of AAMS.
were given intrathees!ly and 1o ce. inramosculady.
grm. of soreptocide was given  immediarely by mouth,
and 4 hours later 05 grm. was begun 4 hourly.  Next
diy signs were unchanged.  Lumbar pumncture wag done
under ether, and 50 o of turbid fAluid were obtained
under  pressure. 30 o of AMS were iven intra-
thecallv, and streptecide was continued as before.

(}_n the 7th  Fever stil persisied though the head
retraction was lessening o liede. L. under ether yiclded
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40 c.c. ot trbid Auid and Queckenstedt’s sign was still
pusitive: as it bad been Trom the beginming. 25 c.c. fJJ-.
AMS. were given intrathecully.  The child was sull
very restiess, and tooch  grinding and  Biot’s 1ype ot
respiration were both noted when she was asleep.

£d the Ath her tever had abared but signs were un-
changed. The fuid was still very rurhid bur drained
freely and there was ne sign ol black, 22 . of AM.S5.
were given intrathecal.y.

During the next rhree days the child’s condinon -
proved slowly and no AM.S. was given after the 1oth.
Her fever had abated to g9g”. but her general rigidiy
remuined very macked and she was unable to sit wp by
hersell.  Her Auid was <lear on the 13th, but became
rurhid again on the tgth, 2nd did not become perman
catlv clear wll the zzrd Eticpmﬂdc which bad |een
given i a dosage of ; pnms. in the 24 hours dunng the
Rrsi two days of the |||r:|c<.r. had been raised to 4 grms.
in 24 heurs on the Sth and wis kept ot that level
until the 7th.  From the 17th ra che 25th she recetvad
4 gems, daily, from the 26th w the joth of November,
when she was dischic wed, 2 grms. daily. She shuwcd
I ug[h of q[ltptﬂ‘.l._‘l(_ pm';mm‘na aroany TImE:. } rhe
tpth she was able e a3t propped up but was still very
r[g:ld and coutd noi wwalk.  Hot baths daily helped in
lessening the rigidity and by the a7th she was able o sit
upr by herself and to olav with her togs. Her cerebro-
spinal Awid was clear on rthe agrh, and on the zoth her
Eativer wok her home aguinst advice.

Summary. The child spent 2t davs in hospits] and was then taken
home by her father aywinst advice. During her stay i
hospital she was lumbar punctueeed 22 times and received
i all 153 ceo of ANLS inwathecally, woco. AMS
intramucularly and 8.5 grms. of steeprocide by mouth,

As her charts show  her temperatoze was long  In
setthing down, and the fact that her temperature rose to
go.2" the day beforc her parems took her home shows
clearly that there was 4 strong possibility of relapse oceur-
ring. The persistence of her generalised rigidity and the
long time the cercbrospinal Auid took to clear were alsy
striking feawsres of the case, und may have been doe to
insutticient streptacide,
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Female. uer. 0. Aduiirted 5.0 A A

The chtld’s zunt said thar the ness began suddenly with
tever it the 2ndl On the following day the child voans-
plsined of fromia] headache and vomited twice,  She had
twer convitdsions thi mnht s was Jdedirious, On the
ph her hesd became retracted and she compluined  of
ST neck. Phowphobia was alas noticed ar thas stage.
N oskin rashes e petechioe were noted and the sphincters
wore aot anvolved,

The child’s temperature was we™ on admission, pulse
124, respiranion 26, She lay corled vpoon her side. Head
retraction and ouchal renderness were marked. and cer
vicel soldering T was vastly demomstrabic,. No o tiche
corld be elicited, nor was the belly scaphod.  The pupil-
were fractinnelly unegnal b reacied 1o Iight., The ennual
nerves were normal. Knee and ankle Jt’.‘]]\h were abisent
and the rlgh[ 1‘1].1r‘1'r.11" woy extentser. the left Hexor.  Baor
nig's sign was positive on both sides. The heart and lung
sonneds were aormal, bur resperabions swere jerky ool
il I't"lj_{tl].'n .

Carriie aad Lumibar punciure wis pn:ufurmc-d urher local anaesthesa

T}'E;Hm e

Semmury.

anel terbid Bud weas obgiead under pressure of 170,
Borh extra and ineracellolar meningococci were  denion-
steated 0 abundance in smears made fmm th::' deposie.
Queckensiedt™s mgn Was positive. 23 GG Buid were
dritined aned 23 of AMS, were uiven 1n'rra.r‘t'n:+:1|1ﬁ,r
Pogrm, ot *-.'[r'{‘}'![ﬂc_]d:, w mauth was ordered 4 hourdy.
Next day the child's condition had deteriorated slightly
and Lcrehmspm;ﬂ Avitd  Aowed very slowly from ‘he
tumbar thecn when puncture wias dons. The pressure
was amrendable and  Queckensiedt’s  phenomenon was
douhtful, It was clear thar block was becoming estublish-
ed and cistern puncture was done but was dry. Only 12
ce. of Auid were obrained from the Tembar needle.

The child's pulse rate REE by new 130 and continued
to risc.  She dwed earlv in rhe aftcrnoon, never having
been fully conscious since admission,

The child lived just aver 23 hours {rem  admission.
During that time she was lombar punctured twice and
received 23 ce. of AMS. inreathecally and 4 grms. of
htertmde by mouth. The finding of both extra and
ntracellalar menmﬂ{}cmcr showed that the infection was
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CASE A
Dig Kuu, Female. aer. 26, ddmiteed 16, NH, oA,

Paient was admitted on 16, XIL 38 from Faoling Refiger
Camp. No hissory was obtiinalle as she was only pacn-
itlly conscious and could nne answer questions.

Conditinn O admission her bermperature Wil T, CESPICALIGN 3t
£t t; the minute, pulse fo. She showed shghr degree of
dgefmession.  head retraction anet marked renderness of [WStErr oL
vical muscles on pressare. Head movements were limited
and the cervical vertebrae ' soldered.” Tiche was casily
cliciied and hath Kernig's and Brudwinski's sIgns were
present.  The pupils were unequal, the right heing 1 mm.
in duuneter, the lett 2 mm. The [eft pupil did not react
ra light, but the right reacted slugpishly, The conjunc
tivac were injected. The fundi and tympana were narmal
and  there was no squint.  Plantar  responses  were
Hexor and ihe only tendan reflex present was the righe
ankle jerk. Heart sounds were clear in all arcus and the
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heart was not enlurged to percussion.  Both lungs were
gerlematons and rhonchi and sibili could be heard all over
both sides of the chest. The alae nasi were in action and
the respicution rate on admission was 26, Neither herpes
nor petechiae were noted,

lLumbar puncrure was donc immechiatelv, and  vielded
turbid Auid under o pressure of oo+ Queckenstedt’s
sign was posifive, Numermis meningococel were toned in
smears but culiure yielded oo growih. 3o ool were drained
and 20 c.eo AMLS. was given atruthecally, o cal intraven-
ausly., 2 grms. of Strepmcidc were diven by nasal tube
dn the pariend was wnable o swillew and i further 2
grits, were wiven by the swye roule g4 hours later, From
then on o grm. was given 4 hoorly by meuth, The blod-
der which was distended was empried by catheter and
Attopine  groa; o was gven hvpedermically to contrel
the DBronchitis and pulmenary vedema, On the 7th the
patient wus able w swallow and to answer simple ques-
tions. but her  pulmonary condition had nar improved.
and  ghere were  syns of  neent consolidabion at che
right baise. Tcmpcfntu:‘g wits now oz . Lurabar pone
rare wielded a ihud which was sill voder prear pressore
and sl very nbid, 50 cos wore dened and 2o e
AMS were piven ntrutheenlly. Streptoeide by mouth
was  continved. and an  cxpectorant mixture  orclered.
Paticnt was kept in the Fowler position,  Catbeterisution
way still essential cach das, On the i¥th rubular breath
sounds were heard all over the right base and the apex
bewe was '2” owiside the mipple Lne in the sth space.
55 .. of cerebrospinal fluid were dramed and 20 cc
AMS. given intrathecally,

Dieath oecurred carly on the rgth. At auatopsy the
brain showed macked gr:; hyperacinia and sofiwmng ol
the cortex.  Some free pus was found in the lefe latcral
ventricle and the gth veniricle and there was a small
amount of purelent exudate 1 and around the .ircle of
Willis.  The right fung showed consolidation of the
middle and lower lobes and cxcised portions of these
lohes sank i water.  There were no other noteworthy
changes.

During her 64 hours in bospital the patient received
altogether 6o cc. of AM.S. intrathecally  and 10 C.C.
intravenously. 1y grammes of soreptocide had heen given
in all, 5 by nasal tube and 14 by mouth, The appended
chart helps to show how the pneumonic process over-

shadowed the meningits towards the end. It is fair to



Tre Caprceus. 2

Koo Funmg.
History,

C omdition
(1
A miision.

T otrse
and
Treatment,

assume trorn the Jong signs on admission that the woman
beged Doeseny 31 For sonoe {];15&; betare ]_u:jng SN 10 RO himpit:ll.
Iy is equally Fair to say that it was her poeumonia rather
than her meningitis which killed her.

GROUE B, TREREATEL WITLI s TEIFIIMIH:.
AR als
act. 15, Femade. Adnntted 16, Xl 4.

The g__:il'l'h' musther mave thae l-nlluwing hiSEr_Jrj,'. Her d:iugh-
tee became coddenly a1l & s g with a rigor. fover
and repemred vomiting.  She complained ol severe fronial
headache ar onset, and nousea persisred. Her neck became
stiff un the aed dav of the dllness. boet she neticed na
hewd retraction. She also developed some herpetic vesicles
oo bouth hps 3 divs ago. She had bud ne squine o im
airment of vision.  “There hee been ne deefness and she
La{d had o petechine. She had been deliriows for the last
two nights,  Her bowels had been cosiive theoughout the
ilness,  She hud g sore throar ar omser, b ne TV

The girt wus rational and cooperative thourh ber tems
perature on adotisdon wis wy”, her polse von and her
respiration .

She lav curled op on her side and o slighe degrec
of head retracten and gonoralsed  Hexion were olwions,
There was renderness on pressure over  the pusiecion
cervical muscles. Kernig's and Brudzinski™ signs were
posteive wnd there was dehnie suldering " of the cervical
vertehrue.  She had custers of herpetic vesicles on boih
lips o the chin, on the lete o aof the sofr pabate s
ot the lefc tonsil.  She had o muarked ronsillitis and
nasopharyngitis and  the nasopharynx  contained  much
mcepus, witch she was continualls coughing up. Pupils
were equal and acoive. The fundi and tympana were
normal and the cranial nerves were unimpairerd.  The
ankle jerks were absent. but plantar responses were Hexor
and knee terks could be obtained.

The heart sounds were clear bur there were g few
sibilt at both bases. Lijver and spleen were not alpalile,
She was lumbar punctured at onece, and 20 c.c. C.'|'P whitish
vellow, turbid Buid were drained. The Pressure was only
60 and Queckensteds’s sign was positive, Meningococei
were tound in osmears of the deposit. She was given n
ce.oof 212 % solution of streprocide  intramuscularly, 2
grms. of streptocide v mouth and a further » grms. 4
hours later. From then on she reccived 1 grm. 4 hourly



Tae CaplcErs.

iy

il

1 1]

a1

by

et R TR T T 1Y R T Y L TR Ayl T3S ..;:._.._ fre aaneladua g
o v
Nt
! ¥ >)
..‘h__.\f.im.._.l).,&/ eV .\ /._.x_....,,. ..;..\ )./. S o Fa . A b
- *n .m,._-_.-_.lao\ e .._r; K

urau._vlog_r\lxt.u-.uepu~u\}._.-xqﬂ;._._‘_xna_._m\q.uf.uzk\}1£.ifﬁa lrul.n.

AT ) ./., ”
STEINAPATVN, L
‘ / an

Mg ? Wl

«HH

7 £ F tr b e iT ne {14 5 Lr gr
.__....______:_.._...“_._.._.u_: .?v_..h_:.:.uhu___.._.__.._n. |

10

1r

P [ I R L O I R R R I N L TT

e LI A E Poaoad !
n.w'h_“_“__m-m__-_".n_..-n.-_m_—:-.n._..wn__._-.n.__._.n.___......".n.._-.nu.u.:...__..._n_ﬂ_-n_..._.:_u_._.-_t-n_-ﬁr_-n._m.vn.-.__-.:—-_-_lr_.

AT WY ‘kd W Wd ENT WA WT wd A CHd WY W NY md RN W4 HNY ®EJ4 NY 'Md HF W4 NV



..":- ceb T R
dR

THE TADUGELS. 3l

dav and night. On the tyth she said her headache had
sone, A new patch of herpes hud appeared on the right
cheek. Lumbar puncture viclded highly rurbid Hoid un-
der w pressure of 260, 23 c.o. were druined.  No memingo-
cocel were found (n this or succceding specimens of uid.

O the il she was wlehride and could sic ve o bed.
The Huid was elear and pale sellow o colour by the 2asr,
that is toosae within 6 davs of beginning treameni and
l]}' thiw  time she could  walk []u‘mg]‘l Etim'}*. and  her
phacynptis and  cough  had  complerelw distppeared.
hermg's sign was el strongly positive but head rmove-
ments were krec and E)ain]cscg in all directions,  1ler
steeptocide was reduced brom 6 tn 5 grms, in the 24 hoaes
en the zath, By the zsth she was walking withowt o
trace of ngidity and trom that time anol her dischuge
trom  hospital she complaned of oo svmyptoms.

The Hurd was slighely erhbud on the auth of Neove-
Ber, bue thece was no fever or anvthong o suggest o re-
crudescence of intection. Her Linal flod ciken oo D
vetnber srd seas cleur and colourlese, shiwed no organisms
or bneremse of  cells and had oenie o -«'|i.‘-’_|‘.-" Icrense of
;]:'r|u||ia'|. .

This was o ol case ol the diseose which espunded
readily o meatment. The rapidiny wih which the tever

Conclurfons. declined abter greatment s htguu_ and  the ::;;n'[p!ctc

slsence of oxie F.ig_l'ﬂy. ares noteworihiy, Troie alseo interest-
g mmonote tha o onew pawch ol heepes appeared during
the frst 1% hours of oearneciu with strepiecile.

Floe stay in hospital lasted 20 davs, ber whole illoess
27- During her time in hospital she was lumbar punc
rured a3 rmes and had o oces of 28,7 steeptocide solu-
ton inramusculaly and g ogrmss of  areprocide by
retl,
CAsE R

To S Femuale. wer, 1o Adovireed: 20.X1 28,

Frrea ry

The histors given by the father was that the child had
been taken ill seven davs sgo.  The onset was sudden
with a chill followed by fever. The child vomited several
imes and complained o fronel beadoche, buoe e stfocess
our patn was noted unnl the tourth or nfth day of the discase.
She was then taken to a Chinese hospital and transkerred
ro the Intections [hscases Hospital after lumbar puncture.
She had been delirious ac night for the preceding  three
mights bur had had no difficelty in swallowing or 5pn':ul;im=;,
Photophobia and slight deafness bevime evident on the
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Treatment.

yth dayv and had persisted since then. No perechize, no
Iwrpes. Coryen and nasopharyngitis were marked ar the
onset of the discase, but though the child coughed up

much muns she had had no sore thro.

Un udnussion her temperatuze was gg.6°, respirations =2
and pulse 1r20 Generalised flevion was obvious.  The
Il wwas shghtly retracted. there was definite wnderness
of posterior cervical muscles and head movements were
lomued in al] directions.  Cervical vertehrac were ™ solder-
e, There was marked pholophobia but no tiche, The
belly was not scaphoid.  Kernig's and Brixdzinski's signs
were positive on borh gides.

The throat showed ne aboormalioy. The fundi and
temypraig swere noemal and the cramial nerves showed oo
impairment. Pupils were cqqual and active to direct light.
The deep tendon reflexes were all slightly  exagperatad,
plantars were Aexor and sbdominule absent. There was
a rendency e patelian cloous on both sides. The sphine
ters were normal.  The child was o latle overalkatve
bur was inrellipent and cooperative.

I.l”]ll:'l:l] E'Illll-l‘t]l'll'lf' RSN A I'J-I']I'll:' Ul'll'h'l' 'Ilf'h,'.:ll .'I|'|.“_"_‘-i[}'|l""{i:l.
Fluidd was wvery wrbid, vellowish  white in colour  and
under o pressure of oo, Meningococc were tound in
smears from the deposit. Quieckenstedr’s sign was positive.
30 v were drained and no serum swas given. 2 grms. of
sterprocide were given by mowth and this dose was re-
peated 4 heurs later. From then on oo grm. was given
by mouth 4 hourly day and night

O the zist the child was deliciows and sn restlesy
that she could enly be kepr in hed with the wid of 2
jacket. Her conditon was not as good as on admission.
Head rerraction and Kernig's sign were hoth marked,
and the cerebrospinal fuid was still under pressure and
slightly more tworbid than at the first puncture. 45 coc
were drained, and meningecocct were sull present. 3 oo
of 2%4 %, solution of streptocide were given iNramuscu) ar-
lv and 1 grm. by mouth was continued 4 hourly.

On the 22nd the child was much guieter and not
quite rational in jxc::h. The nuchal ngidity was less
and she complained of no headache or pain. Lips were
a litle cyanosed. The cerebrospinal fuid was stll turbid
and did not flow very freely. 25 ¢.c, were drzined and
smears showed no meningococci.
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On the 23rd the chdd was  drowsy and had to be
reused toanswer questions.  She was rarional bur dis
liked heing disturbed. and her face and nuils were slighdy
vvanosed,  The cf:rehmspmal Auid wus still turbid, bu
Howed readily and 35 c.c. were drained.  As she was not

taking Auids” well T muulh half 2 pint of 5%, gluu_rsL
sidine wis ordered per rectum and o Rurther 5 co of 24
solution of sireprocide were aiven inirimuscularly, HI\L
vormited in her afternoon and browght up  one living
ll'*td'l']h

On the zgth she wi soll droswesy and siightly cvanosed.
Her Tae wies also o little bloeted but she wis more cheer-
ol and was raking fdoids well by meath, Head  metraes
tion was stll ohvions bur the r{rLbrnspuul Buid was by
niv detinitely clearing,

On the 25th the ovinosts had  disappesrad dlthough
the child was stell drewsy and complaned ol naoses. She
vormited once g but was arehrile,  Retraction was
lessening and the cerchrospimal foid wos ragadly cleasing.

Cin the z2tvh she could st op v herselll althoush
FLEN S o Jied F]‘Jlf:llh wirn mnurked el l|1: aoows stll osowme
hu ad revrmuon. The vereluospinal el was e elear
ad pule vellow w colewes and the z2g Twourly dose of
HUL}‘JUA]E_I{ wis  Therelore reduced Trom 60t 4 orins.
hf‘rnli{ﬁ S FLI IRUNES sil| positive.

Bv the 2t che child was running abour ami cating
a Tull dier. She had developed o slight fvmbar pad b
had no cedema ¢lseiwhere nor was there any albuminaria.
The vcercbrospinsl Auid wis clear but Kernig's ~ign was
still positive on both sdes.  Temperature " spiked 7
yg R on the 3urth bur from that time un the child -hum:d
Iy SYIMPLOHmS,

Kv the and of December the child had full renge of head
movements and Kernig's sign was negative.  The cerebro.
spinal Huld was clear and colourless on the 3rd. TV
contral servous system and fundi were normal,

u the azth her 29 hourly doese ol streptocide was
reduced from 5 to g4 grms. and she continued to take
that dosage untl hf::r discharge on the b, Her fnal
lumnbar Pl.ll'!lCI:LlrE done on thy 17th yielded clear colour-
less Auid which showed ne organisms, no increase of cells
and no increase of glebalin.

The child was tn haspital for 28 da:,'a- during which time
she was lumbar puntnlrLd fourteen times and was gven



—

Tetr Cantcess. 35

L onclusions. |

Trai Khan

Histury

Candition
an
aefmiseion .
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5.5 grms. of streptocide by mouth and 1o e, of 2%
mlunrm of streprocide intramuscularly. She showed de-
finite though mild signs of streptocide poisoning during
the first werk of treatment, b they were not serious
coough to demand an immediate reduckion o dosage.
Tl cerebrospinal Quid ook seven days to become clear.
Uhis case illustrates well the apparcmt latent period which
s s0 oftcn noticed between the wsmunon of treatmem
with streptocide and the appeurance of cinical signs of
impruvt:[nu]t The perigd was :bow 7z hours in thts
casc, anel it may have hﬁcn prolongel because the chitd
wis having oo heavy o dose ol 1he drup 1o begin with,
During her fast threc wecks in I‘ltr'n}‘.llt..ll the chidd g.nm:d
Ibs. 18 wright and showed o wreor deal more than I:['u_
norml ph'rsmlugn.dJ activity of 4 child of hee age. She was
scen again on Decermber soth a tonnighr after her discharee,
and she had remained perlecily well since leuving hos-
pital. Examination revealed no abuormobty inoany svstem
ether than shightly exagrerated koee and ankle jerks.

CASE 3l
Mo, et xo Admgtted 280N Y

The s wis 1I.|IIL'|!l I1enti Lﬁhrilurw who arrisverl n
Iemy Koy after a hazardens amd 1a|n|:_=num;_i JULCNCY 60
toot on November zand. Gnothe aph bhe had o rigor
anel developed fever. His bhesd ached  violently and he
veuniteel three times. There was o antecedent coryza or
sore throar. Dhiplopia was noticed on the seeond day of
the illness b he hwd no photophobia or stiffness of neck.
T AT3% f‘]E dE]lrmut, At nlurht

The man's atiilede was one ot cencralised Hexion, e
sheneed slgtht head  retraction and definice limiation of
herd movements in all dircctions. The eervical vertebrae
showwed soldering ™ and there wos tenderness on pres-
sure over posterior cervivdl muscles.  Tiche was present,
but no petechiae and no herpes were noted,  Kernig's
and Brudzinski’s signs were positive. The fundi ans!
tympana were pormal, and there was no eranial nerve
sbnormality. The feft knee jerk wus absent, but orher
refllexes were normal.  Throat was oormal and the man
was Conscious, rakonal nd co-npeTihve,

Lumbar puncture yielded 1 hiphly turbid greenish yellow
fiid under a pressure of oo, Mr:nmgnmcu were bound
m smears. 65 c.c. were drained and no serum was given,
2 grms. of strepiocide were given by mouth and repeal:eci
[our hours later, and after that 1 grm. was given by mouth
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Concleusion:s.

Weong Kiu.
History.

4 hourly, day and night. He showed low grade tercgular
fover [_Iu:ring the Arst fesr d.’l‘_l,':»; of freatment, but from chat
duy on his temperature never rose above g7, Lumbar
puncturc was  performed  daily for the hrst six duys.
Meningacocci  were  demonstrated  in the  corcbrospimal
fluid up w the jth of November. ha none were found
afier that dare.  The cerebrospinal Auid  was clear Dy
[december 3rd, that s by the sixeh iy in hospial,

He was given i prms. of soeptocide cvery 24 hours
dirrimg his hrsr ten days in hmpir:d, angd the dose was
then reduced to 5 grms. every 24 hours for the remainder
of his stay. He was very drowsy and tired on November
zgth and 3nth and had m be roused o answer guestions.
He developed lahil herpes on December 1se.  His drowsi-
ness had disappeared by December 3rd, and on the gth
he was ahle i stand and walk a little, hut was sill very
riptd.  From that dJate an he got up daily and by the oth
was free from symproms.

He was discharged, at his own request and  agaimse
'.‘tdi.-'il_‘c, o1 Lhe I';.*Ih dyy after acdmassion. He seus then
atebnile and symptomless, There was snll some rgnidiny
al |‘|;1|:|r!;lrin;._;.=; on chermingn Kermg s agn, b the tose s
painless,

This patient was in hospital seventeen aays and during
that e had gr.5 pems. of streprecide by mouth. He
was lumbar punctured wine times only.

The adtack was a mild one and appeared to yield readily
re treatment with streptoctde alone. He has been seen
three times since his discharge from hospital, on the rrth,
the 2a0nd und the 2gth of December. On no oceasion did
he complain of symproms. but on the 15th he was found
to have a marked papillitis, Both dises were red and their
cdges were completely obliterared,  There wis no loss of
visual acuity or headache. The man was lumbar pune-
tured on the 22nd as the condition remained wachanged.
The cercbrospinal fluid was normal but under slighily
raised pressure, zoo. On the 2gth the papillitts was sub-
siding and he was still free from symploms.

CASE ;B
aet. i5. Female, Admiced 4. X1, ;8.

The mother stated that the child’s illness began seven days
ago with fear, headache and vomiting. There was no
rigor or chill. Nausea persisted throughout the diseasc.
On the second day of the iliness the neck became stiff
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Nermnrary.

and head recragtion set o The child was delirious and
restless both day and night and had some difficulty in
swallowing. Sho was also incontinent of wrine and the
bowels were constipated.  Phatophobia, dight in degree,
was noticed  from the  third day. “The ears were not
mvofved and there were no skin rashes or petechiac,
Onset was not marked by caryza. sore (hroar or pharvn-
gros.

Temperature on admission gg~. pulse go. respirations 2z,
The child lay wurled up on her side in the gun-hammer
attitude.  She was partinlly unconscious aned was unable
o answer guestinns or swallow. Head retraction  and
nuchal tenderpess were murked and soldering ™ of the
cervical vertebroe was demuonsirable,  Tache was readily
elicited and Kernig's <ign was positive on both sides, The
pupils were siighdy irregular, [ractionallv unequal and
hixed to lighe, The cramial nerves shewwed no ahnormaly
tics and the koce and ankle jerks were present on both
sides,  Plantur rospunses were cxtensor angd the abdominal
reflexes were cheant, Neither liver nor spleety were palp:
able. The hears sounds were soft bur chear and there were
msist sounds az che lwse of vach lung. A fow doulbirful
peteehiae wore roted about the koces on either side.

Lumbar pubcture was impmediately performed under local
anaesthesia, ey daps, demonstruted by the inpection of
siline, were oloened in lumlur spaces 1-20 2-3, and 34
Cistern puncruie vicided o few coo of greyish white turbad
Auid under & pressure of 2100 Meningocoeo were de-
monstrated in smears of the cisternal Huid.

Treatment was begun at once with sueptocide and
z grms, were given by pasal tube und followed ovp in
4 Enurs with arother 2 grms.  Adeer that rogrm. was
given 4 hourly by nasal tube,

The next day the child’s condition was unchanged.
The lumbar thecr soib vielded no Autd, and eisternal
PURCIET produced r2 cco only. Sireptocide was given

' i 1 - . " h. d d h -ld-,,
4 houtlv day and night. bot an the third day the child’s
pulse rose to 120 and she perished a fesy hoars later, never
having regained consclousness,

The child was in hospital three days and during that tme
was given 17 grms. of sueptocide by masal tube. It was
obvious from the dry taps obtained on admission that
“blogk " was already estublished and that the prognosis
was poor. In this type of case streptocide cannot be
expected to be of great value, and it is doubtful if any
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line of Treatment avails moch in cases which come in
lite and * blocked.”™  One wannet feel that the progness
would have been improved by the exhibition of SETUm s
well as streprocide.  Indeed, it would have been difhcull
te give anything like sdernae quantities of serum, at am
rate ntrathecally.

CASF. 5B,

Tang Woon Tai. Female, aer. 6. Admitied o, Xii, 8.

Hf:fﬂ#‘_}'.

Clandetion
i
el IsIan,

Course
and
Treatment,

The {ather statcd thar the child wis taken il on Decem-
Ler 7th in Kam Tin Refugee Camp.  She became Feverish
bt had no rigor ur chill. On the #ih she had a convii-
sion and a svigor, but did not vomit.  The fever continued
and on the oth head retructon was noted and the child
wag raken to a Chinese hospital which sent it on o
Kennedy Town,  MNo phorophobia and ne petechiae were
noted doring the dlness,

The child had on admission . empersture of gH7. pulse
tz0 and respiration 26, The atotude wos one of gencral-
tsed Hexion.  There was slight head retrction and definie
tenderness on pressure over the posterior cervianl muscles.
Cervical " soldering ™ was demunaorahle.

The popls were approxamately  equal aped were Tid
ro divect light,  There was slight ptosis of the night upper
lil.  Photophobia wis present but the fundi were normral.
The other crantal nerves were normal. The knee jerks
tmd abdominal rcflexes were absent. bur the ankle jerks
were present and the plantar responscs were Rexor.

Keroig's and  Brodzinski’s signs were positive and
rhe spinc was righd throughour its fength, Lips were a
hitthe cyanosced but theee were po haemorrhages anywhere,
The heart and lung sounds were normal.

Lumbar puncwure was done  npder local  anacsthesia  on
the aoth. The Auid was excessively murbid and was ander
n pressure of ao0. Queckenstedt’s sign was positive. 20 c.c.
were drained and meningococci were  demonstraed  ia
Atms of the pus

The child was wivien 1 grm. of streprocide 4 hour-
lv. On the following day the child was unable o swallow
and was only partially conscious,  Fluid feeds and sircp-
tocide were given by nasal wbe, Lumbar puncrure yield-
ed a fluld just 2s turbid as that obtained on the day af
admission. It was under a pressure of only 200 28 cc.
were drained and Queckenstedt’s sign was positive,

On the 1ath the child was stll only partially con-
scintis, but she was able to swallow. She was very drowsy
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and the lips were a little cyanosed. A right corneal uicer
had uppeared during the night.  Streplocide was reduced to
5 grms. & day. Lumbar puncture yiclded a Auid skightly
less turbid than er th: poo o de 1o The pressure was
iess than 16 and 00 wgh e b gan appeared o
be positive, sitting the child up made no diffcrence to the
manemeter level, The Huid now showed no MENINgoCoccl.
Head retraction and peck tenderncss were still marked
and Kernig's sign was sull strongly positive. Qi the
1sth the child twas verv drowsy and the face was slate
coloured,  The lips and nails were ouby slightly cvanosed.
The teoperature was subnormal and although the child
cosld still swallow she had pot the cnetgy o ask for
things.  The desape of streprocide was ceduced to 2
grms. daily in deses of 0.5 gom, evers 4 hours and some
blood was taken and citrated for spectroscapy which failed
to reveal the presence of  any abnormal  derivative of
huernogiobar,  The cerebrospinal Huid was by now clear-
g rapidlv. b the pressure remiuned very low. By the
[_il:h block ;1ppt‘.'¢lrt‘d ter Deve Degome eatsblished.  Onby
ot of corebrospingl Auid  were obroined  on lumbar
punetire. nechensteds T sien was nesanve T the Quid
was dlears THhe child™s polae become ooceumuble @ noon
andd she dwd the sune evening.

The child was tombor punciired  Bwve nmoes amd was
H]'\L|1 :24 I‘._ir'”"l.'-i. Ii"ll; "-|_rl:_"|'.||'||-'i'..:! I[‘_'n '|'|,'|L.I'”[I.'|, ;”“I. [ 1T
of a 20, saslutwn or sreptenide tnoamuocolacly, Ix
seems  clear  that she received  wo  much  streptocide
and died before <he had developed  enough immunity io
nde her over Uw infection. (e canmen b feel that she
would  probazbly have responded bewer e o bend o
streprocide and seram, and the case tlustrates the dangers
inherent 1n relying on sLrepiecicie one when antiscra e
Jvailalile.
CARE &b,

Fenale aet. gt Adwtted 12 X1 5.

This womaen wos admiceed :n.arti.'iﬂj. ubconsciows and no
history was ohbiainable,

Her wemperdature on admvission was tezh7, respiration rate
afi, puiae gt She was eveevtingly restless. nowsy and
delirtous and had to he rescined with o jacket.  The
Face was Hushed and o httic bloated.  There was no squint
but the popils were small, slighely irregular and fxed o
direct light. Therc was slight  head retraction, shight
terderness o deep pressure over splenius  capitis, and
Jelinite Hmrtation of head mowements. Cervical vertebrae
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showed * soldering.”  Kernig's sign was posittve on both
sides, but no tiche could be elicned, nor were any petechiae
ur herpetic vesicles noved.

The tendon and abdomioal reHexes were  absont,
the plamiar responses Hexor.  The heart sounds were
imperceptible and both lungs showed signs of advanced
pulmonary vedema.

Cowrse and Atropine gr. 1fys was given hypodermically ond lembse
Treatmenr. puncture was done under local anesthesia, The pressure

Nt mry
ard

was less than s0. The fluid was excessively twrbid :md
15-qu t.c. were drained.  No meningoencei were found |
smears from the cercbrospinal Huid.  Queckenstedt's slgn
LS pcmtl"r{'.. Ay the woman was unuble to swallow, 2 EriTn.
of streptocide were glven at one b} nasal tube and cthis
dost was repeated in the same way 1o 4 hours tme. The
woman died 4 hours wfter admission 10 hogpital.

it was abunduntly elear thar iy woman was moribund
on admission, and b was equaliv cdesr dar oy line of

Conclusions trearment would Bove Deen netfecing

Aﬂmps ¥-

The brain was hyptr.u‘mif andd st The consalutons
were  Hattened. ancl the ‘GLJE}LTFIL_'iIi_ curlweal vessels  seere
r_‘ngm'grd, the corticad  veins ht‘li:g sarrounded by FHLL-.
There wos aee basal mamine or onernat ISHE :u_n]1|luu

—
=

Lange. Both  lungs were murkeedly  congested  and
sedemmertons. There were na areds of ot
consoltdaiion.

Heurr, There were numerous subendocardizi Eu:rcl.:hi\.'

hacmorrhages e rhe lele venericle.

Addnevs. There wers 1 e piapoint bacmeorrages in
the pelvis ol the ier kidney,

Meningococor were deawnstraied 1 smears ot ous takon
Trome the corlex el aventrwoler Mol The 'm'-r;‘zi'fu, T
daughicrs, Mak Kin aged 5 and Mak Kin Vs seed

were udmitrad o bhospitd oo the rah end etk
December tupcctnch Rodly were ‘.uﬁ._rr'rth frove
mcn:nﬂltls ared :lll'_hm_igh H'u_nmgu._nn_u WETe [l o e :
n W‘IJL Kin Tai's ﬂl]rd crls, rhere vl b trple St
that rthe child admitted on the rsth was alse ~odorine
trum the same form of SIS -
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UASE -E.
Sun Chet, Femede. wer. 8 Addmrtred rfl.KH.ij.

The child was sent in from Fanling Refugee Camp on
16051138, and on admission w.s unable o speak or
swallow and no histur:..r was abtainable,

Condition  She lay in rthe gun-hammer position.  The head was

iy sliphtly retracted. neck was stift ond painful on pressure,

weddmizston.  and cervical wvertebrae were Yseldered.” Left intermal
strabismus. Pupils unequal and hixed to fight, Tefr sided
witis,  Tiche present. but not marked. Kernig's sign
present oin both sides. The knee and ankle jerks were
exaggerated on both ades, the plantir responses were
extensar, the abdominal teflexes absent. The child was
doutdy  incontinent. The leart and lunyg sounds  were
permal. Temperature on adimission 10147, pulse gy,
respratinns 26,

(Cowrse untd Tanbar punciure viclded torbid whitish vellow Awid under
Trewement, very low pressure in which numerows meningococer were
detected.  Queckenstedts sign was nepative. 25 co of
ceechrospimal Auded were dratncd. Streptocide 1 gom. was
FORIETIE |'um1']j|,- with Bud feeds by nasal 1Tk
By the 0TI ul il 17th the temperamre had rsen
w 1057, Lombar punciure yielded g0 oo ob terbad Hod
under a pressure of go.  Queckensiedt's sign was weakly
pesitive,  Slight stertor was noted and the child died in the
atternoon 22 hours after admission,

Conclusions. At autopsy the brain was hyperaemic and the coreex sokt.
There were sireaks of pus along the course of the intenscly
engorged cortical veins, There was an hydrocephalus ner
was Lthere pus in any of the ventricles.  There was a
considerable amount of purulent exudate all over the base
of the brain and it was most marked round the circle of
Willis, The luags were hoth markedly cedematons, and
the heart muscle was grey in colour and soft.

The child lived only 22 hours in hespital. On admis-
sion she showed evidence of binck. and had obviously
heen ill for some days. She received 1 2l 6 grms. of
sreprocide by nasal rube although it was clear that strep-
ocide alone would have little chance of bringing about
recovery, but it is doubtful if the exhibitian of A.M.5.
wonld have improved the child’'s chanee.

CASE £B.
Yeong Choy Kow. Aet. 25. Female. Admred 23, XII, 38.
History.  The patient was picked up unconscious at one of the

refugee camps and was immediately transferred o hos-
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Condition
o
adwmisiian.

Conrse and
Yreatment.

St nary
Jud

Conclurions.

pital. No relatives were available and the history ol onsct
was unobtainable.

The woman was unconscious and unable to swallow on
admission.  Her temperature was g9, pulse 86 and
respiration rate 23, There was ne head retraction, buet
nuchal ryndity and tenderness were marked.  The lefi
pupil was slightly greater than the night, and both reacted
sluguishiy to light. A slight left internal strabismus and
lefr sided facial paresis were noted,  Both Kernig's and
Brudzinski's signs were positive, and the ankle u,rLt. were
absent.  Plantar responses were Aexor. The tongue wis
coated and the throat contained much {rothy mucns. The
heirt sounds were normal bur bronchitic signs were found
at horh bases. Tache swas elicired wirth ease.

Lumbar  puncture was  pertormed ot once and  vielded
rurbid yveilow Huid which wus ot under pressure. 25 c
were drned and infraceliular meningooncc were demaon
strated,  Queckenstedt’s phenomenon was positive. but i
view of the pulmonary anvolvement the  prognasss was
considered greave. Trearment with streprocide was begun
by rriving 2 ogrme by onasal wbe amd o e ol 2t

itrL[JIU-LIdL m[r.unuucuhrh The 2 mim were erf.:dLr_d
4 howrs fater. sned trom then on 1 UL, wus given 4 hoorlv,
Next day  Twer condition  was determrating rapidly. A
slight expiratory grumt was  noted, the  resplration vate
vy rising and 1t was abundantly clear thar @ pneumonic
process was horinning o gain the upper hand.  Lumb.r
puetare viclded no Auid and a dry tap was demonstrated
by the mtroduction of rhree needles.  Cistern puncrre
vieided Lurhid fluid under grour pressore, and 45 o
were droed Ffrom the cistern after which § oo of 2147
streptivide solution 1 io e of normal saline were g‘nm
intracisternally.  No  meningncocci were lound in the
cisternal Huid.  On the asily ir was obvious that a bilagera]
busil] pneumeniy was sbour to end the pabent’s Dife
Lumbar puncrure vielded fluid under pressure. and 45 <.
were draineed. ‘-:l:rtﬂnud:_ wis contineed by nusal wbe
although no hopes were carertained of recovery.  The
woman was by now doubly incontinent wnd respivinon
was becoming very embarrassed.  She died 0t ngon.

[t wus impossible to find out how long this patient had
been ill before admission, but it was evident from her
pulmonury  condition on admission that her illness hacl
already losted several days. Experience goes to show thiat
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cases admitied with established pulmonary complications
vsually perish and it seems unlikely that serum by any
route wauld have uvailed aught in this case. The Faa
thay lumbar puncture wis dry an the day afrer her admuis-
sioin also tends to show that the disease had lasted tor
some days, and makes it probable thar on adimssion she
already had o conswlerable degree of basal ™ matfing.”™

SUMMARY.

Seventeen cases ol meningocecenl meingis are deseribed, and their

L.
rreatment is given in some detail.

2. Fight of rhese cases were treated with streprocide alone, nine with
streprocide and antimeningococcal serum.

3. No selecuon was made but alternate cases were put on streptocide
and streprocide combined with seruim.

4. The mortality rate of the series on combined treatment was 33.3'%..
o the series un streprocide alone 2.3,

5. Little impormnce 15 o be attached to rhese tyrures bur evidence
15 adduced to show why and bow combined therapy wfords o
hetier chance of recovery than treatrnent wirh strepocide alone.
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NOTES ON A CASE OF TRANSPOSITIOHNN OF VISCERA.
by
L. K. Share & A. L. Tsa

The Deparoment of Apzromy, The Universitv, Hong Kong,
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iz} THE PERITONEAL ATTACHMINTS F 11TE STOMMACH
{47 THE CONKUXNID MERLNTERY .
iy THE PERITONEAL ATTACEIMEXNTS 31 THE LN -
(hy THE TFERJTONEAL ATTACIIMENTS OF THE sMALL INTESTINE
iT) COMMENTS % THE ARRANCIMENT O FHE PERITOMELM
r4) THE BLOODY VESKELS OF THE INTESTINE
il THE  ABDOMINAL  ROANE DANCRIAS,  DUODENUAM.
SPLEEN LIVER AN KIS .
(o} THE  DIATTIRACA
(r1) THE LUNS
jray TIHIE HEART
113) GENERAL (UPMENTS
1) SUMMARY
i3y ACKNOWLEDGEMERNTS
1) REFEREMNCES
INTRODECTION AN MATERIAL,

The specimen to be described s derived from the bady of 2 male
infant which came to autopsy at the Victorla Mortuary, Hong Kong,
un April nith, 1938

The child was large and swell nourished but cyaposed; its age is
sufficiently indicated by the fact that the umbilical cord was not ver
separated.

The autopsy had progressed to some constderable extent before
the abnormal disposition of the viscera was observed. Tt is due to this
citcumstance that some details of apatomical structure have been un-
determined. This is not to be regretied, because comparatively seldom
are bodies which present this abnormality completely dissccted. Trans-
position of viscera is noted not very infrequently in various journals,
and usually no more than the most ohvious of the phenemena of
transposition are recarded, every effort being directed to the preserva-
tion of the specimen erure. In this case, however, we have been gblc
v make fairly complete notes of the arrangement of the abdominal
and thoracic viscera, as the whole specimen was unsuitable for pre-
servation.
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Poeumonic patches were olwerved o both lungs and  broiche
preumoniz was cstablished as the ciuse of dearh and perbaps of the
evanosis,  The rhoracic and abdominal cavities were Jud open frecly,
the body wis preserved jn weak tormalin solution tn the Departmenr
of Anaromy and detuiled examinution was deferred unnl the speamen
was hardened.

Crl WL RAL DI S0

A eepciad view of the thorac: cnd abdeming] viscera trom the
froat ts shown in Figure 1.

In the thorax the hesrt seems 1w occupy o median position and
vach lung seems to have # cardise nowch in which rhe heurt is pardy
exnposed.

The right lung seems wo bave three lobes aned the et o o
anticipition of later description it oy be stared il a deep norch
in the ntecior part of the right lnng gives o spurions appearance of
4 miiddle lobe, and iz is the letr lung which hus three lobes. The apes
of the heart is on rhe right side.

That part of the hearr swwhich o visible from the Tront = ventnicle,
The nwerventncular sulcos s not to be seen; the line on the drasang
represenits o conspieuous anterior vontrtealar wtery, Los ventricle s
that from which the pulmonary artese arises and Gn that regson may
perhaps be suirably cadded the pulmorare veniricle,

The drawing shoaes the abdoming. organs 0 a0 somewhat diagram-
matic Eashion. The bulk ot the liver lies oo the letv side and the
fuiciform hgament with the ligamenem teees alse o somewhat o
the lett.  The will-bladder lies to he [eft and when the colon and
the small nresting huve been displaved only a linde downwards and
to the rght, the foramen of Winslow may be seen with 1ts oponing
direceed  towards the el

This finding in iwsell’ suggests some abnormal feature in the colon
nr of is mesentery,  The hepatice or in this case, the left dexwre ot
the calon muokes less contect st the biver than would expeeted.
and seems to be low and earther medinlly placed.

The stomach 1g small and conirooted. Of the great omentum na
more wis present than a few far laden shreds of peritenenm attached
to the greater curvature of the stormuey acar the pyleric and (oot repre-
seited in Figure ).

The stomach is auvached 1o the liver by a gastre-hepatic fignment
and 1o the right flexure and the medial part of the calon by 2 ligament
which had Dest, perhaps. he called mastro-colic.

The right Hexure of the colon projects well re the front and

though attached to the posterior zbdominal woll by 2 mesocalun. is
anustally mobile.
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UoheTa]l siew of the abdominal and thorcic viseora ipjom the feont.

The right lunp pives an appearas-e of e trlibed candition by oreasan aboooaery
eep anterior hesure ke upper whe., The inlerim labe ol the left lung rannot be
s Trenn the Eron

The wrngement of (he fung: i Lot of e heart . onearly ammetrical; eagh
lung has a cerdiae notch. The chamber o4 the heart ween brean the broeat s thm from
which the polmonary arkery ariss.

The nblique dine on e from of the hedrt [EPrescnls .n JNLETIor venEriciiar aniery,
wot the interventricular suloa.

The 1 lobe of the liver 15 1he mnore by anet bears the sall hladder.  Below
the calt bladder can be scen the epening of the Turamen of Winshow: the colon dogs
wt ool <o far te the lefo ac might be expecked,

tone somach lies o the nght «ide and i< renpegtad by o gastrohcpatic  ligament
wr the liver, and by a gastrocolic ligameot to b mlon. The yeeat omentum s
denst entirely Jackang eacem for @ fow chreds azrhed ae the greater curvature of
the stomach near the pylorie end and not represented i thiy drawistg,

The colon lies more to the right than might be expecred amed the Tight fxplenic)
Aexure is by much the longer and more mobilz, lies ar 2 higher level and iz frrrher
remowed frown the mad-ling than the left fhepatic) flenure,

The mesemery of rhe small ineesting is short and medign in pesition.

The scale at the botmm is in centimetres.
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In abie drawing 0 e abdonial conenes e sl nee-nms bos beern dhawn
npcaceds aml e the left oover he feom ol the lefr wchan

The procedure ceposes e rgho colon. the lovser cane ol the Juedonom and  the
Ibc-enireLy ek the »onall Enteetifne.

The seschioent of e nghr end ob the wessoalon to the paderior abdorenal wafl
i oshewen again at AL E oo point of awachezent of the pelvie mesocslon.

Foand €2 are beth an the pelvie wesncalon, which drm O o [ {used with
e INESETLECY of the =mall ipdestine,  Tlys spne meseprere ©0—I[0F §s =lanwn in Figurt I
s e atrachmene of the lefe mesocatan.

The serectuze O—F s votgpaoescel o the Blerdiog nf three ancsenerees, iz i—ithe
Jh’.‘l'-'u: mesowsalin,  the meesentery of the gl inde<tine end rhe el mesocedon. Thas
steuciure we call e © oomjolned mesemter”

B i [.H‘}iﬂl! b anoclunent of e A e af ebe spuall inLestige JusE helow  the
sliodenojepnal flexure on the frone of the lefi or descending pare of the duedenal
|r!H'J|.!. This wioe is very gloge o the ]miu[ I shevwrn 0 Fi}__[ur-;" 1, gt above © the
meseatery ok the siball Entestwe & gquine separate froam the et sesocalon.

The pn:in[ X lies it dhe r'lg]'ll; dumdenal {ossa, whieh contains the Tigi‘lt or :l.l.cf_nding
part af the deodenal loop quite mobile wirbin it. This fossa s separaved  from the
lefe dhunlensl fassa by e comjeaned mewneers ar (0,

The hlond vessels shown an the right ol the duodenal fosss golng tpwards tha
right enliy Aexure are brapches of the inferwe mescner Irters

The scale ar the hotom egmesears centimetees,
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Foliowing the colon downwards fram he right flexure we ohserve
the dc_ﬁ'ccnd_jng colon. obscured from anterior view by the coils of the
small jntestine in Figure 1. but shown in greater extent in Figore 1L

The «mall intestine is considerably simplified in the drawing: it
licv mamiy in the fower part of the abdomen except on the lef( side
where ot makes an cxtensive contacl with the liver. This contact is
certaindy more extensive thun would be expecied. and scems to be a
ronsequence of reeesston of the lelt Hesuee of the culen from the liver,

The smaill fwestioe s artached by o medially and vertically placed
mescotery of which the details will follow in their place.

THE PIRITONEAL ATTACHMENTS O THE STOMACH.

It the wirteal ubsence of the great omentum the arrungement of
the perstonamm round the stomach 1s more easity exumined than usial.
Traved o the right and buckwards the gastro-colic ligmament becomes
wider {rom above downwards, and attachies the fundus of the stomach
frum above 1o the night Hexare of the colon, This i its turn is attached
by the mesocelon we the posterior abdominal sl

T spleen fies a0 the expanse of peritoneum which les between
the reght und derior edge ot rhe stomach, e, the preater curvature,
andl e gl coions This periteincal shieet we Tuve relenred o aliove
as the vastrocolie Lizamens.

That part of the gustro-colic dpmuent that hes in front of the
spicen ame berween it and the stomach v obvious]y the gastro-splenic
hgament, and thae pare which lies behied the spleen corresponds 1o the
licne-renal liagment of ordimry deseription. The leno-renal ligament
however should extend from the spleen to the front of the kidney and
contain part of the body and the til of the pancreas: bur reference
te Figure IV will show that these comditions do not apply. Therefore,
the whole sheer of peritonenm which extends from the greater curva-
tre of the stomach to the dersal abdomenal wall weounld betrer be called
rhe dersal mescgascrium. The cononuity of this dorsal mesogasinum
abore and below the spleen and above and below the pancreas 1
normal but is more easily appreciated than is usnal en account of the
dhsence of rthe great omentum.

An unusnal mohility was noted in the fundus of the stomach, the
spleen and the nght celon.

Vhe omental bursa or the lesser peritoneal sac way exammned very
casily by pussing a probe to the right through the widely patent foramen
of Winslew,  This cavity lies behind thic gastrn-hepauc ligament and
the oastro-colic lipament. and above the mesocolon, aull of which stroe-
rures widen towards the right and narrow towards the left in the
region of the pylorus. The cavity is bounded on the right by the
gastro-splenic ligament, the spleen and the dorsal mesogastrium,
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THE CONNINED MESFNTERY.

The areangement of the several mesenteries was found to be highly
unusual and somowhat complicated.  Certain features have already
received notice,  In general it may he stated thar the left or ascend-
ing calon. the small intestine and the pelvic colon have their separate
mesenterics. whose attachments crass the abdominal cavity ar diiferent
levels and inclinations but fuse below the duodenum and the lcft
kidney.

Reference to Fipure 1T will show the reader that the mesentery of
the small intestine cxtends trom 13 to O i front of rhe descending
horn af the duodenum and av ©C mukes o connection wirth the mesen-
teey FAC-F. IO seems to be part of the pelvic mesocolan and C-F
a continuation of the mesentery of the small intestine towards the ilew-
caecal repion,

Figure [Tl shows that shen the intesiines both small and laege
are pressed down and o the right, the laege infestine lus arrachments
somewhat stmilar to cthose described abowve.

The mesocolon ceases to be transverse it D thence i is attached
aong D-C 1o the front of the duodenum and also joins a mesentery
which lies nearly transversely and also extends to the ileu-caceal region
nn the left side.

The peints C & [F on Frgure I are the same as those so dis
nngoished in Figure I, Between € and F ihe two mesenteries are
blended and form what we ¢all & ¥ cenjoined mesencery,”™

The conjuined mesentery traced o the lefo mives place o the
meso-cagcum  F-GL and traced to the right mokes a vnwon with the
pelvic mosacolon,

It must be wundersrood that the mesentery [ shown in Figure
HI. is guite separate trurmm B-C shown in Fururee 11, though the twe
lie very close rogether.

The arrangement 15 shown in more schemarie fashion in Figure
IV. and an analysis is made of the arrangement in Fiitre VI,

For the present it may be stuted thar low on the left side and
[ying rransversely there is a conjoined ncsentery wluch s made up
by coentmbutions from each of the fellowing i —

2} The mesentery of the |ar_g;c: Hotestine,

i#) The mesentery of the small intestine.

() The pelvic mesocolon.

THE 1"ERITOMNEAL ATTAUHMENTS OF THE COLOHW,

The righr colic flexure is prominent and very mobtle; its peritoneal
attachments have already been described,
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Thiv drawing gives o view of the abulomingl cmients ofier the keft colon and the
anad] ndestine with it meentery e been drawn dhwrwards amd e the right

~ The right eolen i< osecn atarhed no the stomtach byoa pasteoecolic ligamenr (sec
Fivwre 11 el by the roserioe wl=lominal owall owr e gmein marked A7 lw a
mesnln.

The 'efi pant of the meseenlon bas an attaclomear v she from of the duadenum,
—02, which is abmrer vertical before b twrns tmorhe left uansversely below the left
Li:rnr:}'.

The point ©, I oamed Goare all an the pestecior abdeminal wall,

The poine oand 1, wil! T chowi i the next Figure, -cnfrc.wppnd i hk‘_m"lmg
ol the mewwsy of He sanail intesing and the pelvic mespeokm 1.e, the conjoined
mesentery . Fhe point €5 teeugls comtauens with o this Mentled meseneery s on Uie
MsseaecuLn.

The pant X lies in ghe ieft duodenal finsc wlich i+ virudlly made up by the
Blended mowenries teferred Lo above,  In this Teeor the duedeaum s partly mabile.

Twe stramds fram  the conjemed mesentery o Foand Foopass e posigrior
abdominad wall medial and lateral w the lefe hadney and ferm  a fossa in which the
left kidney s lodged.

Rhad veseels ~hown ap I and ¢ are branches of the superior meseawne AFEry.

The seale oo the horpun represcats cennmel s,
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LIGAMERT
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LIGAMERT IRFERIOR

.
GASTRO- HEE'LTIG YEEA CAVA

LIGAMER BARE ARLA
DHIEITLL OF LITER
BURSA -
OESOPHLFS
Sones o
MESQGASTRIVM
DU GDENUM
FANCREAS DESCENDIRG
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MESOQOLON / LEF QOLON DUODENUM
OF SMALL
IHIESTIRE
INTERSIGMOIT g S MESOCAECUR
FOSSA ,
COHJOINED
KMESENTERY
FELVIC
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BARE AREA
OF 'COLOE

Fagnors 1D

Thisv Figure hows the arrangenenn of the perimamum in digrumes e Eehien,
I s suppessed thoe the abdeminal wscers have heen rewnowcd in cutting perieneenm
where ot cmembrane b atacoed them e the poserior slwlomeal wall. The oot
rqigcr.l; isf Permreum which esals from chis [Traces. e sloveon oo heavy Iilack hime-.

The esatlines of the kibevs, aopraeremal ghinde, he doalonuin opd ke pomeran
are tnedneates) I Cighter linine,

Where the F1|;IiL|2|I1|._L] coveringes ol oerans iz e fewn cach other on the poekerior
Adnbomzinal wall Garger 7 bare aseas 70 apperr. bt far the camr pant o edges ol
peripawnm e nlrlllm anel weperaged By oo miningl oo

The resavhuagets ivoat o baer Jevel thie wodsd e -;.\|‘|L-.IL1i ala, 1l [amres i
cue nearer the muldle b tho e werneld oveeoos apel 2ine nimedin: s in harrneme
I'-"--I[ll [|.I'L IJI'L[[!-IJ.J' Irl”l.'llht':. ||[ ]:':.'l!;tl |_|.J.1L..'l'-L'LlH '.IIlLl "w-%'lt"_".'l

The right wescolen b5 awached o0 AL ax oo esther Do Ly 2 When traced e thw
e 1t atcachment loris wl I sbeopels dewn o the front ool ale Wofooor o ddescemdiog
pare of the duodenal Toop, Iing alomgside the mesoien b stoall Tneestine v hich
noattached below B The meentery nf the gy intesoine blen l5owoh that of the
small intestine .0 (2 belew © the eonpoined taecmers lies vertically . separawes e oo
tlusdeniel foree faee Frpores 1T oamd LT, and oo eda,

Helew thae apan the peivic mesoeolon fosee with the o l]LJH‘!'ﬂ LTLEH R irr.uum
Coand [ G s e muesscagenm, e bl oserentien of the 7 Cnngsined  mesttery,
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After the small iotestine has been pressed away towards the left,
a0 n Figore 11 the artachment of the mesocolon can be seen at A,

The righe or descending colon 35 fixed to the posterior abdominal
wall directly, 1o, withowr the imwervention of 2 mesenterv, tw the
lateral stde of the righr kidnev as far down u L. '

The pelvic colon becames mobile at the point E in Figure 11 below
tne lower pnle of the right kidney.  From this petnt the mesocolon
Ias a trapsverse attachment as {ur as the middle of the body ar C.
Thenve the pelvic mesocolon makes o connection with the conjoined
incsentery, C-TL Dowanwards, the pelvic mesocolon s continued inta
the peevis in o wolerably normal muanner,

Figure I shows av € 3 small but prominent peritoneal  band
which posses from the pelvic mesucolon to the mrsentery of the senall
intestine in front of the left horn of the duadenal loop,  This band
seems to have a share 11 the prodoction of a well marked ntersigmoid
tassa {sec Firure IV) und contiins a branch of the inferior mesenteric
arlery.

The right Aerure of ihe colon when 1raced w the left is found
ey b artached by g mesentery which wkes o mansverse and then o
descendings course, The mesocolon crosses the sumint o the doodenum
and bere ut D om Frgure T e rangverse mesocodon must be con-
sidered 1o end, in correspondence with the pylorus and left extrenney
af rlie omeatal bursa,

From the summir of the duodenum at the point 13 the attachment
of the mesocolon descends almost vertically on the {roat of rhe left
or descending horn of the duedenal loop.  Below the lower pole of
the dueadenum it has a transverse course C-F below the lower pole
of the left kidney and ends in the mesocaccun G, Below the duode-
num at C i has bocome an element 1o the conjoined mesentery C-F,

There is no definite Aexure in the colon between the right Aexure
and the cocewmn. b left colen, ph}-‘&i{ﬂﬂgimil}' ONE  presumes the
ascending celon, lics loose in front of the left kidney and makes a
contact with the liver. Because the mesentery of he left colon is
shorter than the mesentery of the small intestine, the small intestine
ix enabled to ride up from the right in from of the left colon and
make 3 contace with the liver above and anterior to that of the colen.
Figure 1I shows the mesenrery of the small intestine 1o be the longer,
and 1he two contact areas on the liver are shown in Figure VI It 1
because the left parr of the mesocoltin i3 short and medially plam‘;d
that the foramen of Winslew is so casily seen from the fromt, as in
Figure | and Figure 111, when the very mobile small intestine 15 moved
only a little downwards from i free contact with the left labe of

the liver,
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THE PERITONEAL ATFACHMERTS Of TIHE SMALL INTISTINE.

Figure {1 shows the mesentery of the small intestine attached
from the summit of the dundenum ar B just helow the mesecolon to
a1 point below the Inwer pole of the dundenon at C where it hlends
with the pelvie mesocolon.  This awachment is w the front of the
lefr vr descending part of the dundemim aned lies immediately o the
right of the attachment of the mesentery of the left colon with a gutter
between the fwo mesenteries.  The wvertical part gives plice to a
transverse part C-F which s the conyeined mesentery,

,The verccal attachment of the resentery of the small intestine
measures about 3.5 cm, but the snuall intestine is vervy mohile.

Figure IV shows the arrangements of the mesenteries in o purely
diagr:{mmulir tashiion.

The Right Duodenal Foiia,

A view of the right duodenal fossa is shown in Figore [ Tt will
he seen that this Jussa, which messores abour 2 oo in length and
1 cm. in hreadth, les below the rransverse colon and & dehined by
sharp prnmnr_;ﬂ folds of which one 15 mediad and the other righe
lateral.  The small cirele murked X in the Figuee lies within the fossa.

The medial or left boundary i formed by the mescptery of the
small intestine attached to the tronr of the E‘ILHCIE‘IIdlﬂlT part ol the
duedenum, muarked B-Coin Figure 11, In particular. the Jeft bound-
ary ol rhe fossa is emphasized by the pernitencal strand which passes
upwards rom the pelvic mesocolon o the mesentery of the small
intestine, and which has already recetved notice.,

The Jaweral told s shghtly rused and conring g braoch ot the
inferior mescnteric artery which s passing upwards o the supply af
the right Hexure of the enlan,

In the upper bovder of the fossa Ties the mterior mesenterie vein.
which is taking o rransverse course to join the splenic near the mid-
plane of the hady.

in the back of the, lossa lies e olalomisud aori. and o the CEVIFY
of the fossa lics the ascending part of the lbop of the dusdenum
which has a surprising degree of mobiliry.

The Left Duodenal Fussa

Figure [II shows the lefy duodenal fossa which measures about
3 cm. in length and 1.5 cm. in breadth. It borders do npot permit
of the sume prncu.mn of dehmtion as do those of the right fossa,
because it 15 continuous with the furrow between the left leney aud
the left horn ot the ducdenal loop, and cxtends up tw the cotrance ol

the foramen of Winslow,
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Mtdlall}' the fossa is bounded by the mesacolon D-C, which
contains branches of the SUperinr mescnieric artery  which probably
correspond  to the ileo-cotic artery. )

Laterally. it is bounded by u peritoncal band which stretches u
from the conjoined mesentery to the medial edee of the left kidney,
angd helow by the conjoined mesentery C-T, ’

The inferior crescentic edge ol the fosse alse contains branches of
the supcrior mesenteric artery passing to the caccum and the ileo-colie
junciion.

The left parr ot the dundenum s fuirle mobile 1 this fossa, which
v separated from the right fossa below € by the conjoined mesentery,
aned abwve OO by the mesodusdenum. which 't indicared in Figure V,

The perttoneal attachments of the duodenum,

It his been remarked already thar the duodenum lacks its normal
broad peserior atbachment, and has ins own mesentery, the meso
duadeoum.

The mesoduudenum scparates the two duedenal fossae, and at a
Towwer devel pives plice to the ~onjeined mesentery,  The vertical length
o the mesoducdenun s wo maore than 1y o

The doodenum consists of po omore than 2 simple ™ U™ loop of
gut, and may be said o le in e basa part of the mesentery of the
small pute It does not contain the head of e pancreas which is not
L‘]E;lrl}' ditferenviated o head, neck and hady, Medially the pan-
vresls preseits a blunt end which projects dosnwards and lies close
tr the duodenum bor s troe from ik

The superior mesentesic artery lies between the blunk medial end
of the pancreas snd the mesoduedenum.

COMMENTS ON TLHE ARBRANGLMENT - TUHL TERITONELRM.

]-‘igurc IV shows in diugmmmutic form the Arrangement of the
peritoneum in relation to the various parts of the intestinal wact and
vther abdomipal organs.

The drawing is made as i rhe intestinal tract had been removed
by cutting through the peritoncum wherever that membrane fastencd
the organs to the posterior abdominal wall. The heavy black lines
represent cut edges of peritoneum. For the most part these lines le
very close to each other, but in places such as the * bare areas ™ behind
the volon and above the liver these Tines are widely separated. The
kidpeys, suprarenal glands, duodenum and pancreas ace shown in fine
lining.

‘The perituneal connections of the liver are much as would be
expected with transposition, with a large " bare area,” falciform and

urtangular ligaments.
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It is to be noted that the puitoneal favers which enclosc the
omental boursy on the right side are atached nearer o the mi(l-ilm-:
rhan would he expected. This Gnding is reflecied in the lengthening
of the pastroheparic ligamenr, and n the extra mobility of the stormach,
splecn and pancrens, and roay be inreopreled as imperfece fivation of
the dorsal mesogastrium to the Jorsal abdominal wall,

There is un extraperitones] area wround the medial part ol the
pancreas which gives place w a mesentery tor the colun on either side.

To iake the right side ibst: the mesucolon extends 1o the right
of the Kidocy at o rather low level and by separation of i [ayers
below A gives place to a “hare area” behind the descending eodon,
This, of ecourse, implics the fisution of thar part of the colon.

Followed downwurds the peritoneal luyers close up apuin as the
pelvic colen becomes mobile near F, and snem the pelvic mesncnlan
which extends o the left. Newr the mid-loe, as wu heee secn, the
privic mesecolon on the one hand iy continucd  inte the Hd:lrir; i a
normal manncr, and, on the other hand, it passes o the letr o elfect
i fusion with the conpined mesentery at C. Traced turther we the
lefr this conjoined mesentery fuses with the mesocoecum, FG

On the lefe side, below the foromen of Winslow at 1Y 1l alkdch-
ment ol the mwsovelon descends abrepty on othe Tzl of the oesentery
nf the small intesune, alse being attached oo the front ef the Tebt or
descending duedenum and thence to the region of the lett kidiey,
and inte the ceoplomeration of mwseaterics. which we have called the
* conjoined mesentery,” G-F.

Figuee Voshows essentially the same Teatires wirh oniv 1his dilker-
crcey the dvedenum has been romoved and the mescloodonurm s
revealed.  The arrangement of the leters s the same 1o bour Jmgrams,

The presence of o meseduodenum represents the persisrence of 4
structare which ordinarily disappeirs m0 o very carly stage indeed.

The UITILLTEMIC LS of the mesentcrics in wther respects v pechps
L interpreted 1 terms of deferuve ruestion of the intestipgl tr_w_-l[y, anl
of secondary fusion in places.

Bestdes the mesuducdenum, the tollowing mesenterivs are con-
verned :

(1) the mesentery of the lelt colon,
(2} the mesentery of the small intesting,
{33 the pelvic mesocolon.

All of these, we have seen, make a conuibuion w the conjoined
mesentery.
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Tins figure closely reseinbles Figure IV bn presemtiag 1l same main eanres, but

wilth this lifferenec. The dundenom Ta- leen pemave].  The usdenoot was atacbed

i the posterior abdoumninal  wall I sample, bue <lort, neviery frem s efe or

desecndang et
The head of the pancreas liey to the nght nf Bz mesenier,,

In ity lower part, below the inferine pole o the duodeaun, the mesentery of the

duoticiur s blended witli the comjoined meseoiory C-I-
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Fipueee UT
Thirs lyrdre rewrmnbilis b Toel w1 wee [ Tr [iresn s vl ATPCAT I
thar wenld b expeeennd frer e peritnreun ol the vareos ooz had heen cae it
e organs had Beon poefectly transprsed. The varnas mescimeries have heen dis-

ragatrhed bvodderent mcthods of Tiring el e anwaats ol e compier e angeinent
rif the Mt ey o o Fiowres I8 and ¥ o~ a2,

The meanolon oL e lelt side and tle mewmery of dw coonedinge clon arne
clariwvo in interrupded Bne ot o woch IAgher level amad oo echer fo e lett than
in the ol LGomes, e Mol esr rhe ..'\Ll.llk'.ill_',; walone I.J'U.Ij”'_- 'eiet anel Lk
prgart i o Leoad arschiene we che prercswr abdamimal owell A des wwer ek
this acwcelon rcummes conlinueds  with e mesenoers ol the small meestise. whicls
o distopaisho] o thie bruze beodotted Boes ae it esacnds leem e diadenom pear
the cbuoclenoegepumal dlesuree e e cegmon ol Al slenecazenl jrncies,

The connectint boeweeit the pelvie anesocobon and ke sicacnery, al e wmall
intestine in shemen Beyeoarmadl orosse,

It o l-lli'l“'lilhl'_'d liar the  rotatsoon o 1l snesting |-1r||1 wos alefloenn gl rhe left
cilum conie s b near e sddlee Jine o Trome of dhe Wvndenem sery elose to she
Mest ey of the sptall ineestine. Helow e demlenont thee sees Posed el vave s

b e congormicd  meseetery.

The mesentery marked by wosses betwean $he pelywe meseobn and the meseotery
of the small intestine @ theaght 1o be the resole of fwsion of thow twe structures
consequent upon U clese proximity thrust upon them by dic crgnding of nesenkerics
ncar Lhe mid-liae.
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Retention of the mesentery of the caccum and ascending colon,
here the lefr colon, is onusual but not rare.  In Figure VI this
mesentery is distinguished by interrupted black lining.

It s HLJI_‘I}'}USE‘LT that 1o this ﬁgurc we are viewing the fearures of
the specirnen ds thev might be expected in the presence of complete
trunspesition.  The mesocolon has now an artachment extending well
out to the flank. and then vertically downwards. The vertical mesen-
tery, oo that of the ascending colon is normally lost, but it blends
at 115 Jower end with the mesentery of the small intestine.

The dotted mesentery is rthat of the small wotestine. again viewed
in the position we might expect it wo grosser abnormality than com-
plete transpusition were present,

It might be supposed thut the course of cvents had been some-
what uas follows.

Rowtion of the primitive ntestinal loop wis imperfect, and these
COnSequUEnces cnsued.

The left colon failed to rise =0 high on the left side as would bhe
{*.\'pr:ctcd. atd the mesocnlon came to lie ot a remarkably low leve] by
the duodenem and thence in a transverse line below the left kidney.

Perhaps in conscquerce of this last cvent. the mesentery ot ihe
small intestine also came to occupy o posilon mere medial noits
upper  part andd more tansverse in ity lower part than would have
lcen expueted.

These Bvo meserlerics must hase been o close proximity and
below the duadenum and thence to the left have become secondarily
fused inte the comjoined mescntery.

The extension of the pelvic mesocolon o the left and fuston withy
the conjuined mesentery miy be the result ol secondary tusion benween
the pelvic mesocolon and the mesentery of the small intesting, when
this was ihrust downwards und medically towards the pelvis, The
part of the pelvic mesocoion which s normal is shown in the Figure
by heavy continuous black, and the part which is the resulr of second-
ary fusion by small crosses.

The reader 15 Invited o compdrg the Eal:m ser out in Figure Vi
with those in Figures IV and V.

What caused this defective rotation of the intestinal loop is 2
matter of conjecrure. [t may, however, be supposed that the mobihty
of the duodenum and its defective development may have had a large
share in the procedure.

The rotation of the primitive intestinal loop takes place round 2
fived ducdcoum. Rotation round an unsteady axis, the mobile duode-
pur, might well be a facior in the imperfect cffect that has followed.
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The peritoncal arrangements above the duodenem are also un-
usual, The fxation of the pancreas is scanty us compared with the
inormal,  The oesophagus ocoupies o very low position, and the right
or laternf wall of rhe omental bursa lies negrer 1o the middle rhan
normal.  This has already been the subject of comment, and 15 no
doubt related to the unusual mohility of the stomach, right colon andd
Pancreas,

[t seems reasonable to suppuse that defective developtoent and
fxation of the duadenum may lie at the oot ol these abnormaliries.

The pancreus, though of unusual form. s not obviously under-
devetoped wherens the duodenum is of very simple form,

TLIE BLUICHY VENSELS ral” TEIE DNTESTINE.

The superior and inferior mesenieric arterwes are both  present.
and In spite of mransposivion of the viscera have a noroual relation to
cach other, 1o, the superior moescateric artery arises ut a fugher level
[rom the abdonunal sona than does e mblenor mesenteric.

Fhae Superior Mesenteric Artery anses trom the ahdominsl aorta
Letween the mediil cnd of the pancrews and the mesodoodenuns, sbout
0 mni above the onoin of the renal arreries.

This artery sLlpplit::-; the whole of the small inkestine, the meedial
part of the colon, the left colon the cacram and the appendis,

The fnferior Mesentere Areery anses % mm. above the biturcation
of the abdominul asorta, be. abour 2.4 eme Delww the arigin of the
supcrior mesenteric artery.  The artery supplics the right Hexure of
the colon, the right and ke descending colon, The eoeliuc artery
arises 6 mm. above the superior mesenteric just above the upper border
of rhe pancreas.

The Heputie Artery 1 given oil from the coeliac almost at once
and enters the gastrohepatic ligamene, in which it lies e the right
of the cumimon bile duct and to the rght and the front of the portal
Ve,

The Seplemic Artery accompanies the splenic vein to the spleen.
The vein receives the inferior mesenteric vein as a tributzrv, and pre-
sents no special features.

The aremgement of the renal wrieries and vans, of the abdaminal
aorta and of the inferior vena cava exhibit the femteres of perfect
transposition.  The inferior vema cave lies immediaely bebind the letr
horn of the duodenal loop and the abdominal aorta vn its right.

THE ABLOMINAL ORGANS,
The Pancreas.

The pancrens shiows oo differenciagon nto head, meck and body.
Medially the pancreas has a blunt cnd which is bent downwards at
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an angle. It is not located in the loop of the dundenum, but lies
entirely to the right of rhe descending horn of the duodenal leop and
of mesoduodenum.

The supertor mesenreric ariery lies between the pancreas apd the
ducdennm, as has ;afrmdj.' brer remarked.  The ducts of the pancreas,
of which there arc two in this specimen. lie behind the peritoneum and
in front ot the root of the superior mesenteric artery.

The Dupdenum.

The dundenum. as we have seen. consists of a simple “U " Joop
with a descending harm on the left measuring 30 om. in length, and
an ascendingr horn on the right measuring 2.8 ¢m. The two horns
af the loop lie very closely side by xide: the greatest width of the
organ is no fmaore than 1.4 tm.

The whole dundenum is covered by poitonesm and is fairly
mobule,

Cin the right side of the descending deodenum. at abour its middle,
the caomman ile duct and the main PancTeatic Juet enter. Inaternal
examination shows o well marked pagalla. the amputla of Vater, and
o mutl above this an aceessory duck makes e enfry which 15 alse
marked by a papilla.

The Spleen.

The spleen measures 4 cm. from the upper o the lower pole ;u'ul
32 cm. trapsversely at the hitem.  The amerior border is heavily
incised by a double notch. Figure V1I shows at abour the level of
the hilum a wansversely lying wngue-like process which makes an
inferior wall w0 a fosse whese superivr wall is formed by the liver.
In thiy fossa lies the fundus ol the stomach, und the sume wongue
partly separates the stomach from the right Aexure of the colon. Trans-
versely in the length of this tongue rhe spleen measures 5.0 cm.

Fipure V1 shows lateral and medial views of the spleen. Qn ic
lateral surface is to br seen an area distinguished by cven san]mg
which makes a contact with a correspending area of the visceral
surface of the liver. Below this is an arca which makes contact with
the diaphragm and through this with certain of the lower ribs which
leave oblique grooves on the organs.

The medial view shows a long transversc hilum containing the
splenic artery lying between contact arcas for the stomach ubove, and
for the right fevurc of the colon below. A patch of peritoneum
and part of the lefi wall of the omental bursa, ic. dorsal mesogastrium,
is adherent just below the lilum. There is ne area for comtact with

the tail of the pancreas.
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The FLiger.

The organ Presents no features of special interest excepr in the
contacts it nwkes on its ilferior or visceral surface. This surface 1s
shown in Figure VII,  The spleen makes i contacr impression ar the
pole of the right lolw. To the teft of the splenic in'IrJrL';aicjn is i groove
for the vesophagus and the area for the stomach which §s mostly con-
cave exeept Lor the omental twberde just to the right of the ‘gaskro
hepatic ligument,

The spleen and the pesophagus were in tacr almost wuching s
these liver contact areas suggest.  There is a deep portal hssure which
contains the usual strucrures, not shown in detwl in this firor, bur
exbibiting reversal. There 15 a large pyvlorie area near the Tossa for
the gall bladider wlich ey per]n}h have Deen encrouched upon by
the small intestine.  The small intestine makes a large conracr in
front of rhar of the colon, as hos been remarked betorc,. The area
for the colun s transverse and ineonspievous cornpared with that for
contact with the lefv kidncy. A reversed cxtra-perioneal  aren s
present which has ne spectal features of interest.

The Uesophages.
The vesophagus has o wdwre long intra-alulemimal course which

rpeasures 1.5 ¢m. It is artached to the liver by an extension of gastro-
hepnic ligament, and ty the dorsal wall by the dorsal mesogastriom,

The Kidneys.
The kidneys lie both ar very much the same level, The right is

the burger. lo both the renal wein, remal artery and ureter occupy
normal relations to each other in the renal pelvis,

The lenpth, breadth ar the bilom and tdnckness of 1he 1w Kidneys
are as follows . —

Raght 46 cm,  .om, 2.5 Qm,
2N o, 1.0 Cm.

THE DMAPHRAGM.

The form of rthe diaphragnm seems normol on first inspection,
though its lefr cupola i1s higher than the vight. ws would be expected
in the presence of left sided liver.  Asymmetry is very marked when
the detls of its struocture are examined,

The tendinous p’irt of the duphmém is arranged 1 three main
icaflets, of which the middle crapsmuts the inferior vena cava. The
left leaflet iy quite twice as large as the right. No abnormality such
as hernia was found.

Asymmetry of the dinphragm is most marked in the armangement
of its musculature.
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The lefr crus is estimated to be of over four tmes the bulk of
the right. The left crus lies to the lefr of the abdominal serta and
in part behind the inferior vena cava. It is crossed trapsversely in
front by the left renal artery and the right renal vein. Also. it lies

posterior to the omenta] bursa, and almost makes a contace with the
caudate lobe of the liver.

Most of the musculature of the medial part of the diaphragm is
derived from the left crus; the right crus makes only a meagre cen-
rribution,

Muscle fibres decussuie around the oesophagus in o normal way,
but are all traceable to the left crus.

It proved mpossible o report on the receptaculum chyli and the
origin of the ven: azypos,

THE 1UINGS,

It has alecady been noted that the left lung has three lobes and
the right only two, in spite of the appearance of extra lobulation shown
in Figure L

From antertor view the lower lube of the left side is entirely hidden.
The cardiac notch is in the left middle lobe.

A postertor view of the longs s shown in Figure VIL

separation of the upper and mddle Tobes on e Tete sade as not
guite compleic: these lobes are linked between the points X-X by a
bridge of Jung tissue near the anterior border, and very close tc the
surface.

Fiprry TN

This fgure presents drawings of the lungs, the spleen and the lwver, cach being
drawn 1o the same scalc.

The Lirer is shown from the viscorsl aspect and  the vorious contdcl areas ate
indicater ], The ciphr of the drowing as the semler sees it i the left sole ol the body.
Apart from oamspesitien of the whole organ and aeseguently ol the various  contact
the nwea ennspicuras  abnormatioies are the ]l aml rosvere orea fc the atnn
anck elee Lrpe aren for the =mall intcodne,

The Spleer is showno in the middle from 1w paints of view.  On the ceader’s
lelt & the right foteral awseer showing the tongne like process which partly sepurates
the funelu. of the stomach and the right flexure of the colon. Two comtact arees
are sluean, en opper acen [oF (le liver, amd a fuwee arca for contaet with the diaphragm
and che ribs.  These two areas are separated Ty slighe ridge.

fin the readers right i the visceral surface of rhe spleen, The oot pasao splemc
ligament is shown which separotes the gaarie fromohe colie area. A part ul the
slenie artery i shown 1t the hilium.  Briow the hilum is a peritonewn eovered ared
which correspunds to e left wall of rhe omenti! i}l.:lr_h:l—{hf.‘ tlirsal IMEsn I STIuT,
There sre no contict areag for the pancreas or e the kadney.

The fnugs are wiewed mainly from the posterior aspeet. The lwa lungs stild
amachee o the traches by the two hrenchi have bren Taid with  thetr iocd tskinal
surfaces wn o o plate. The rght Jung e o the right as the reader views 6 bwo
pein Jehes can he seen, the epper one wul o deep cleft in il anerior cdge aaud
spreading 1o the posterior, The et fung hay three Tobes, of which only the qsrl'r
and sniddie can be secn from the fromt (see Figure §.  The upper and e middle
lohes aee connccted by long tisses in the amenor part of the Dssurc beiween them.
Separating of the left lung into three lobes, therefore, is incomplete b more neariy
complete at whe hinder cod of the fissures thao av the Iront.
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The deep fissuring of the righe upper lobe extends to the side
and buck. [Ir has beenr noted thar the left lower lobe was invisible
from the frone though this may perhaps be an effect of pressure exerted
by an enlarged and ubnormal heart, rather than evidence of imperfect
development ol the left lower ol

[t scems then thar the right lung convevs o disting suggestion of
the trilobed conditien and the lett leng s tilobed but with fmperfect
ﬁcpﬂrﬂtim] vt the lubwes,

In dacr, on neither side has a perfect trilobed or a perfecr hilobed
lung developed; it 1s ulmost as 1f natore had hesitaiced i her PrOCEsses,
and for @ while were uncertaiz on which side the trilobed lung were
o be developed. and Anally, after o tentative experiment, decided on
the lefr <ide.

THE HEART,

The prear bicod vessels show complete wranspesiion. The superior
vena cava lics before and above the Teft lung roor, where it is joined
by the vena devygos magor. s other mmburarics are the twr innomindte
veins, which show complete trunsposition, and certain thymic and
thyroid veins.

The acctic arch arises fram the middie of rthe heart and passes
over the right lung root. Fis branches Irom Jeft w oght are innominate,
nght common carotid and rigat sebelavaan,

The pulmowary artery arises from the summit of the heart in
front of the origin of the aorta. From the summit of the pulmonary
artery at s bifurcaton is oo putemt ducruﬁ. arteriosns,  Lhis v_&sz:l
measures anly about 2 mm. i1 length and joins the under part of the
arch of the aorta.

The pulmonury arrery is the largest of Il:hr:se vessels, the aorta
and the ductus arreriosus are about the same size and hoth are much

smaller than the first.

In gencral form the heart presents an upper surface which is
approximately hemispherical; its base is almost hnnmnFal and  flat,
The organ lics very nearly in che mid-line of the body; it projects to
the right in a rounded extremity which is rather less obtuse than the
rounded extremity on the left.  Ar its summit are found the stems of

Frpure VIIF
This Figure presents three ouding (rawings nf the feart w show the arpangement
af the Jifferen, heart chambers aml of the gveat .oierial and venous trunks.

Phe grean proponionil size of the puimonary ventricle is nlx'crl-; CORSPICLoUS [E-.'ltu'll'g.
This clhamber of the heare appears o all three views apd s plk s oso great thar
the superine and the inferor views ase not very tlissimilar.

The pulmeoary  ventricle vecupies almost ail the asterior view as s sbhown in
Figure 1.
“The scale #t the bomom represents centiractees.
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the pulmonary urrery, of the aorta and of the supertor vena cava. A
conspicuous featnre of the base is the inferior vena cava, which projects

_cioma'qtufnrds e funnel form and alone breaks the even Hutness of the
inferiur surface.

The measurements of the hearr are av follows L—tTANSVErSE G2 mim,
antero-posterior g8 mm. and vertical 342 mm.  The volume s estimated
at by ec. -

Figure VIII presents three views of the heart, posterior,  inferior
and superor. set out in that order from above downwards, In these
three drawings the right of the drawing is the right of the hody and
vICE  versy.

in all these drﬂxk'ings we  have ;‘adt}ptf:d 1 momenclature for the
heart chambers which is utusanl, bot it is heped neither irrational nor
difTicule o understand.

That chamber from which the pulmeonary oreery arises is called
the " pulmenary venrricle,”™ and that {from which the aorta arises the
“systermie ventricle™™ Inothe same wav, that chamber which collects
blood from the body generally and receives the two venae cavae we
call the ™ svstemic atrium,” and that which collects blood from the
lungs v way of the pulmenary veins the * pulmonary ariam,”

The ssroerion view shones hat the whole ol e Do of she heart
]‘t- L('in{]{."r‘i{'fl S ]_1”.“"[”.]”]-'_5' \'lrrl”-]l'l':', S LA LN if'l]']:l[:l'lf'l:_] L','l'l'l:ii"[' .JI'II'_] b]"ll:_l"l.'t"ll
i Figure | A proportionately very small syaternic ventricle s in-
dicated. The pulmaonary artery is decidedly Lurper than the aorea; s
stern arises 10 the middle of the heart i frone »f the root of the aorta.
The aorta arises from a deep recess in the summit of the heart, between
the pulmonary artery on its right and the appendix of the systemic
atriam and the supenor veny cava on its left

The interior vena cava s larger than the superior, and the systemic
atrium larger than the pulmonary,

The interventricular wroave is sufficiently shown in Figure VIII
by the nterventriular branch of the nght coronary artery. The
posterior view of the heart also shown in Figure VIII 15 not very
different from the superior view. It is mcluded in this series chiefly
because it gives Further emphasis to the disproportion that exists in
the relative sizes of the two ventricles. [iven 1 posterior view the
pulmonary venuricle occupics almaost as much of the nmorma as does
the systemic ventricle.

The tnfcrior view shows the sanie preponderance of the pulmonary
ventricle. [t also shows the coronary sinus directed backwards in the
aurtculo-ventricular groove towards the sysremic atriam,

Transposition of the heart chambers and of the great vessels is,
in fact, complete, but the arrangement is obscured by the great size
of the pulmonary ventricle. The ventricles are anterior and posterior
rather chan left and right. The one ventricle, the pulmonary, takes
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up the whole of the anterior view ol the heari- and the posterior and
the inferior normae are shared by the three other chambers and a
good part of the pulmonary ventricle as well.

These appearances and dispropurtons led us to cxpect some gross
abpormality 1n addibion to the patent ductus arteriosus which was

present.
The Dissection of the Heart.

The aorta and the pulmonary arteries were cut aleng their length
in order to expose the sortic and the pulmonary valves. Both the
aortic and the pulmonary arteries are furnished with three sinuses ancd

three sermilunar CUSPS.

In the pulmenary arters the sinuses lie thus—twve moterior and one
Fusterinr. In the aorta thl‘}-‘ arc—one anterior snd two posterior,

The Coronary Arteries.

The coronary arteries Ly be quite prupu’h deseribied as nght and
lefr. The left coronary artery arises from the anrevior acrtic sinus and
the right [rom the nghit postenior sinus.

These arteries are divected righe anel lefr veny cerly. so we use
s tormanlony  waithaont ooy lmp]h i, ol precise homelosy with
the |J1:_hl (H Thu l¢-Eu COTEMEEY TR0 8 (L [|u'.r ooty oocwre. TThe
Lefe Coronary Artery. which 1s the Lrger of the twen lics in the atrie-
ventricular suleus 1o the left ol the ongin ol the pulmonary arteey,
It courses to the left aned round to the hack, niving branches fo the
front of the pulmonary ventricle, a large left marging) branch and a
branch to the inferior interventriculay groove (sce Figure V1T inkerior
viEw ).

The Right Coranary Artery sends oue brunch forward to the root
ot [hf' pllhﬂﬂan}' qrrer‘}' -H‘ld thence o the b'l.lp'.['lﬂf |ntﬂ1"‘lr'f‘n[ﬂfllkdr
groove, 15 1s shown in the superior view in Figure VIIIL A postenior
branch lies in the arrio-ventricular sulcus, courses 1o the righr buck-
wirds and downswards, giving branches wr che watl of the AYSECIIC
venrricle. The {.m'::lnary Stous 18 shown i the inferior view of the
heart, lying in the arrio-ventricular sulops wirh 2 course froow Dehind
torwards to 113 termintien oo the systentic aernem.

Drssection of the Heuarr.

Flap-like openings woere made inta the [our chambers of the heart
in order that the nterior might e cxanimed.

The pulmonary atrium seems of rather greater capacity than the
systemnic, and the pulmosary ventricle is very much larger than the
systemic. There is no appreciabic diffeeence i thickness between the
walls of the rwo uria, and but little in the walls of the two ventricles.
Dt‘splt{: the much greater capaaty of the puimenary ventricle its wall
15 but little the thicker,
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The valve directed inke the pulmonary ventricle is tricuspid—its
cusps betng septal or posterior, superior and inferior. The valve from

the pulmonary atrium to the systemic ventricle is bicuspid with anterior
and posterior cusps,

No abpormality was {ound in the septum of the heart, either in
the inreratrial or in the interventricular part. The confermation of
the fossa ovalis was normal, and not even here was there any dis-
coverable nter-atnial communication.

The doctus arterioses however 1s o notable :lhnnrmulity connectin
the pelmonary and the svstemic systems and in size it is Little smaller
than the aorta itself.

The cireuladon of the blood in chis individual may be supposed

tr Bave taken some sach comzrese as 1z reprfsfnted in the scheme below,
where 1t 1s compared with the normal.

We may begin with the systemic atrum receiving V' blond
from the body tissues, and fcollow its course and its conversion into
“ AT blood in the longs. " AT and V7 will serve to briefly describe
the quality of the blood in the variovs chambers and stapes i the
circulatory scheme.

Sf'."r!.['.'fﬂ'.f:‘ i i f.;'rlff'm_{ Artcrrosie. .-“".-r{u'um_-i' Sg'.n"].c"mr',
SYSTEM e ATNIEN—17 SYATEMN, ATRICM—TF
| |
POIEAGNARY | ENTRICLF—T I'UL.\:!’i’l"u'.{RF FENTRINLE= T
.F'I!.-’J'.u".f-’}."-.".-i‘R}l" ARTERY—T CULMONARY ARTERY—1
L AGE—T LTS — 0
BICTES | |
ARTERIGSUS—V PEILMONARY PEIFAMONARY — o
ATRIM- A ~ATRIUM
. |
LY STEMIO SYSTEMM X
FRNRICLE-- 4 VENTRICLE—A
_ ANET.4 AN}
AORT A AND ARTERIES—A

ARTERIES—A—V

]
| . PODY TISSUFS—.1
BOPY TISSUES—d4—1

| 1‘1—.‘:’*.'5—1*'
VEINS--T7

|
SYSTEMIC

SYITEMIC ATRIUM—V
ATRIUM 1"

It seems inevirable that, in view of the widely open ductus
arteriosus and the small aorta, the tissues were supplied with bload
of mixed quality, A—V. This circumstance might well explain ‘t};c
presence of cyanosis. The need for a very large pulmonary ventnele
is also seen; it has to supply the aorta as well as the lungs.
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Whether the small size of the svstemue ventricle is a consequence
of the diversion of hlood bf,-' e ductas arteninsus, or 15 due to defroent
development of the systerme venuricle muost be uncertain, but the seconcd
stems the more probable.  This ventrice would be undersized in any
vase, and the condition 15 regarded by ous us representing a promary
deficicney in the development of the systemnic ventrice partly com-
peosaed by a patene ductus arteriosus,

GENERAL UHMMENTS.

The inteeest o case of ransposiion of viscera lies less in the
mere Lact of transposition thie o the Lfl_'y'rec te which this LEASPOSITIL
has heen cffected.

[f trasposition e ptrfﬂct i gl it detils che resule 15 no mmore
than if the descriptiony of our textbouks and the wrrangements of our
COITLGH upentn-..e Wwere ptri‘t‘ttl‘p reversed, s it rhw wore viewed 1n
H [TIIJ'I'UI".

This effect s unquestionably of grear interest amd indeed of sonuw
practical importance: bur oltimarely we know of ao berer reason shiv,
[or example, the liver shuu]d he dur:lup::‘t_l o the nghe side and the
heart on the lefr side e the vast maporuan, than why the opposite
shomld accur i the very smnll nnocty

s knesy of neoteason whiy e mogonity of techiedueals showdd
e nbht -handed apd manoriry left-hanced: Tt we st suppose  that
& stroctura) difference in the arrungement of heain cells hies at the
root of the phenomenon.  Costs of dexrrocardin are derected  occa-
sionally and phenomena such ns the persstcoce on the opposite side
of strectures which normally  disappenr during development are met
with lir the Disseering Roony; one might instince a letr superior vew
cava.  Fach of these evampies, lsitamndedoess, dexteocardin, a elt
superior vena cavie s perhups to he remirded as shewing o differing
degree of the same ewential pbhenomeron, Ir such o phrase may be
permitied 1 scems us M there were un cocasional whime o the part
of nature to produce a reversed pliture and some degree of trans
POSLELQ.

To pursuc this prapesition @ rhe meeest io this case seems to lic
in the sugpestion that nature works less cttectively in iradsposition:
defects cecur and signs of hedraney are to he wenat times, We may
instance the duodenuwm, pancreas, mescntery, tungs and the heart.

It is worthy of remarke chat though the pnsltmn of the parts ol
the intestinal tract has been in a grear measure seversed or franspesed.
the blood supply fellews the normal oattern.

Any deviarion from the pormal partern would itnphy an wbnor-
mality in devclopment of the greawesr montent.

The coeliae artery is the urtery of the stomuch-pancreas region,
the superior mesenteric of the small put and part of the Jarge yun,
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the inferior mesenteric of the hinder part of the large put. These
regions.  stomach-pancreas,  small gut, large put necessarily  lie in
that order from the head tailward, and snv alterstion of thar order
is scarcely conceivable.  But this specimien gives us some reason to
think that the mechanism may be less ethcient it the prnimitive in-
restinal loop rotates clockwise instead of anti-clockwise. These terms
are used 10 their relation to the specimen und nat ro the chserver, in
the same way as the other rerms used in our descriptions. The p;,r
sistence of the mesoduodenum  and inadequate  developmen: of the
ducdenuem bas alrendy received comment in connection with incom-
picte rotatton of the intestine.

Further @ this faulty rottion of the gur gives us some idea of
the dite 1n embryanic history at which the defeer oecurred. The
primitive inrestinal loop ubdergoes much of its development ocutside
the embryo and rotation occurs at the period when it is drawn into
the sbdominal cavity.

IL i possible that an abnormal process of climination of the pri-
wntive uminlical and vitelline velns are clreumstances reluted w0 the
development of a vight heare or of o left hewrr, and perhaps of a left
liver in place of right liver.  Normally. persistence of a left umbiiieal

Fagrre IN

Thi hgure presents oo lighl ddprummene alion e glaopes whice i s
supprscel have taken place o wrder we ey sbowl wenepostion wl otw abdeminal
LI Y

The middle dugram stows e prmigve gut wih dte der-d oreseetere s il
viewell from the Jeft side. It will be nowed that muoch of the inoeune  preojeets
through the anbsbeal rog The lwadward ol valwacd kg of the mnd gut are
reprerented in pasition.

The yrcates geowsh of the headward loop b+ shown by owisting: ibe wilward
[:l:u'i rif lae |r1rr!] 14 dihlinguishul h:..' thi jreschce of the diverocubom o the CaLgung,
whicl cx'jdq:ml_],' tflicates  the pﬂﬂli{m ol the oulorn. Lhe il :-.umﬂ].' shown 1o Ll
coelicn: urtery Lor the swomach-pancreas regivn, in the supenor wmesenteric arwery  dor
the mid-gut.

The thich hine wiklt wrrow marks > mmbended o show the digecton of Fotaton of
the iotestine,

Return to the abdomen of the headward loop of the mid-gur o the kely of de
iorsal  meserucry initiates a movement of the whole lntestine in o direction  which
i5 clorhwise reluive w the emboo,

The result is shown diagrammaticallv in tho fgure an the reader’s sight.

In dos Fgure the caeewm lies on the lefe snd alsn the termimadon of the

mesentery.  Mubile mesenteries are shown v <ingle lining. Where mcsl.'_ntclrlcsmdh:l;uf
made seeondary  atachments to the posterior abdominal wall they are mdﬂ:atl _ ;i
wriss liming. Thus, the original mesentercs of bath 1he r1_gh|: :m:d_ the lelt wertica
parts of the coton are fixed and these parts of the gut are mmokiliacd.

The hgure on the reader’s left sepresents dhe morc usupl arrangement ol the
15 . rotation which is counterclockwise relative w the embryo.

imtestine  arising  From .
i ¢ mesentery and cross Hning

Again: in this figure single lining represents mobil
mesentery fixed to the posterior abdominal wall.
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vein is associated with the dE'fE:lemtnt of 1 ductus venosusg guiding
the bulk of placental biood o the right horn of the stpus venosus,
The development of o nght systemic atrium and 3 lefr heart then
necessarily follows.  Presumably the opposite necurs in the event of
a persistence of rhe right umbilical vein and the obliteration «f the

lefr.

lt 15 conceivalde that af.‘s;lrfl-tln!.‘rrj.'um-: ctrouhistanoes  of pusture,
pressure or pia{:fnt:tl formation i‘night be dtcidiﬂg factors,

The arrangement of the peritoneum hus been tully described and
we have fuinished an wnalysis and an explanation of the findings. In
hrict, they scem to be the effects of imperfect wansposinon. of clock-
wise rotation of the primitive gat, and of fusion in certain places.

Any explanation of why rotton of rthe gur should be clockwise
mstead of anticlockwise §s maialy speculative,

Frazer (1937) gives an inceresting accennt of the normal develop-
ment of the intestinal trace and of the armngement of s parts.

fe scems clear that the mid-gue develops in an extra-abdominal
umbilicad sac. The cephalic part of the priminve gut loop: from the
Jusdenum ta the vitelline s’k (Le. diverticolum of Meckel), excevds
i s prowth the caudal pari of the gut loop, {rom rhe vitelline stalk
o the cloaca,

‘The caudal part of the gut loup is atlached by a median lying
wptum or mesentery which 1 taut a5 compared with the loose con-
voluted mesentery of the ceniiclic part of the loop.

Returr of the gur [rom the umbilical sac is hrought about Ly
extrecmbryonic  pressure, room  having been made for the extra-
ahdominal gut by growth of the liver and cxpansion of the abdominai
l.‘-.ll'tl::lt’s, .

The sul hus to return by stages because the neck of the extra-
Jhdeminal sic, i.e., the umbilicus, 1s constricted.

‘The derivative of the vephalic part of the gut loop, ic. the small
intestine. returns to the abdominal cavity first.  The small intestnc
elurns on one side or the other of the dorsal mesentery of the caudal
part of the loop. This is to <ay the small gut reurns on one side or
the other of the mesocolon. Normally the small gut returns on the
right of the mesocolon and is pressed down 1o the lefr against tht
mesocolon and the colon, which when it enters the abdomen in its
turn is pushed on a course of rotation around the coils of the small
intestine. A given point such as the caccum cccupics SUCCESSVE POt
tions as follows—inferior, lefr superior and night, moving therefore
i o direction which is anticlockwise relative to the cmbryo. The
direction of rotation of the gut as a whole moves in correspondence.
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The circumstances which determine that the small gut returns on
the right of the mesacolon and therefure initiates an anticlockwise
rotation of the large put are o muatter for specalation,

Frazer {1931y attaches great importance o the fxation of the
duodenal loap on the right and the bulking of the pancreane gnm th
on the left in the dorsal mesopastrium. These svents seem to be due
to primary rotation of the wtomach consequent upon unegual growth
uf the two n.ldf_s. of that orpan.  Frazer fnds thar asymmetey of rhe
liver anises b o later darte,

Presumably the roverse cvenrs occur in transposition o visceri,
Cirowth of the right side of the stomach exceeds that of the lefr; che
pancreatic muss is Bxed on the right sde wnd the dJuodenal loop i
developed on the left. The small intestine returns to the belly caviey
oo the lefr of the mesocolonr and initiees rotation, sehich s clockswise,

Two cxplanations of :r;tmpn.sitiun then appear which may indeed
e ptvully complementary,  The primary developmeneal abnormality
15 the excess growth of the stomach rudiment on the right rather than
on the left side und other events follow "thflrnnn!.el}r the promuary
aboormality lies in obliteration of the left instead of the right umbilical
vein, which may be un extru-tmbryonic cireumstance, It raay he
remarked i this conlbext that‘, there are rew maekers on which swe e
less informed than on the variations, abnormalivies apd rhe pitthe
logical chinges to which the placenta 15 subject,

A reeently published account of o case of defective rowting of
the gut by Carter (1939} is assochited with o persistent mesaduodenuwm,
It would be intervsting to kuow how Frequenely 2 mobile duadenum
I$ ap accompamment ol transposition ol viscera o of defeetive redation
of the put.

SUMMARY,

The cuve cescribed presents the features of transpesifion of viscera
with certain special featuees. Both the lungs show some subdivision
into three lobes, the lefr being more complete than the right.

The hearr has an imperfectly developed systemic ventricle and the
circulatory arcangements are compensated by a patent duectus arteriosus.

The onental bursa 1s |n1p'erfecth' dv:vclﬂpr:d in e peesence  of
undue mubﬂlt}r i the pancreas and 1n rhe desal MESOEEEEITL.

Rotationy of the intestine, though clockwise relative e the whole
specimen, is incomplete.  The lefr, or ascending. <vlon retiins s
meseatery, 15 unduly mabile and is medially pliced.

A complex arrangement of the mesenterics artses from the (uilure
of the ascending colon to find ity usual posterior attachment and from
fusion between the mesocolon, the mesentery of the small intestine and
the pelvic mesocolon.
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The dundenum has retained its mesentery, 1s nausually mobile
and is of very simple form.

The pancreas is of simple form and unusvally mobile, but has
retained two docts,
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A CASE OF FRACTURE OQF THE NECK OF THL RIGHT
FEMUR WITH ANTERIOR DISLOCATION OF THE
HEAD (ALSO FRACTURL OF THE SHAFT OF
THE LEFT FEMUR) ILLUSTRATING THLE
IMPORTANCE OF THE RETINACULA.
by
Kenelm H, Digby and Lien Tsoong Kya.

Geparvned o Soegerv, The Uneveestes 1 Loy Keng.

The patient L—C—{205/38) & Chincse billiard rarker, g9 years
of age had had @ severe fall on his lef hip, the right lower limb
being canght by a door.  This occurred on May ist, 1938, An
attempt was made to reduce the didocation undo unucsthesia on the
sume day and subsequentiy rhe patienr was admiteed 1o the Loiversity
Surgical Clinic,  X-ruy and clinwal examinztion shoved the condinon
depicred in the Agures 1 and 3.

The pavient was placed o knceflexion tactien splings on the
special fracture fernur bed used in this Climie (Iighy 1g26) with
traction applied o both fegs, and on the cvening of the st June the
right hip joint was opened through a Petersen incision. The head
af the femur was pot in the acetabulum and the combined heads ol
origin ol the rectus [emeris muscle and the lie-femoral ligament had
to be divided betore the bead could be locoted and spooned Luck into
the acetabulum. A good pesition was obtained and the fragments
fixed with a Smith Perersen fluted nail.  Strice-skinsegregarion and
oo-hand-touch techmques were  tollowed.

It wus observed thar the neck of the femur with its periosteum
wis completely divided and the higameatum teres was seen w be
severed close to the head, A bond of retirearfer Bbres sl counceted
the head and neck though the bony parts were separaed by a full
nch.

It seems hikely thut in fractures of the neck of the (emur (so-called
intracapsulir fracture of the nedk) the nourishment of the head of the
fernur is chiefy carricd on by the vessels in the retinacula. Very
lietle blood is carried by the ligamentum teres, and in this case the
ligamentum keres wias tore acress.  The retinacula may be described
as the reflected fibres ot the capsule of the hip joint reflecred longitu-
dinally upwards, chiefly along the inferior aspect of the neck of the
femur, and carrying large vessels o the red marrow and bone of the
head, Frgures g, 6, 7, and ¥,

Pmbuhly the svnovial memlrane and  capsular hgament  were
originally uttached around the head, buc with the upright position of
plantigrade man these became secondarily attached further away along
the neck, except where they persist as the retinaculs. Some superior
retipacula exist and a few other strands en the front of the neck bur
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Figure £ Tracing of coray Glw when o 36t May, ek Fraowre of neck of righe
femwar with amerior dislocation of the Tl
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Fignee 2. Traciog of xray of right femur t1ken nn August 26th, 1938, sheswing head
i acetabulum and good aligamene o head and oeck secured by Aored nail,
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F‘-E”rr by Figrre 4.
Tracing of x-ray film naken gisr May Tracing of xray hHlm taken on st
shuwing lractare of shafc of Tell fenyur. October, 1038, showiog unmo of the

I:.lgrrwnts of the left temur in fair pos-
voen.,  This is the goters-Desterion view—
rhe lateral view waw loss satisfacrory.
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Fipure 5. Skeuwl nf N of uperer el Gl aliecral wft Jewr wentle Tringe of rapstla
Nmmie et stecee bred
to Thread pavad noder e Tnferioe retisuicslar 18nes,
N linssul prasand wnder chur e oeteeee e e,
3 A Lew aurerior el el
g ldmamaeatinn G

Figuee fi. Sketeh of Front of o dry predaration of the wame femuor showing foramina ol
voesiels entering the bote {from e covnele,
. Amerinr proap,
2, lalyricr proup.
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—
1"'|||1,t|n: . shecle of bl o uyer emd ol o ddssecea] el drosr weaiy Iringr_- ol .'.';spsu[:lr
]ig.mlt'[ll RLLATR (I
L. Thread  passed bweoeaol nifenes ennacolon.
i Threeud passed hebeath soperior  retinaculum.
3. Ligamertim eres.

——

R
Figure 3. Skewsh of back of a dry preparation of the same femur showing foramina of
vessels entering the bone from the retinacula,
1. Sur:riur Eroup.
2, Inferier proupn,
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Figure ¢. Tracing of photograph af patenr at the end of October. He could walk,

stanll on one leg, and had full movements of oth koee joints and fair
movemene ol the hip joints.
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these latter adhere so closely to the bone that they are torn with the
fracture.

In our cast reported here the patient recovered and the head of
the bone neither necrosed nor underwent absorption although the neck
was broken and the Lignmentum teres was torp acress. A good func-
vional result weas abtined as shown in the following tracings of
X-rays and photogruphs.  Figeies 2, 4 and g,

SUIMMARY.

The rettnucular fibres maintain the blood supply of the head after
many {mtracapsular) fractures of rhe neck of the femur, unless they
roo are all torn or unless the fracture occurs exactly ot the juncton

of rthe head and neck.

HEFERENUE,
IMGRY, K. 1L . C(mEag oA Vlexible-anee Cbraciion Splint for the
Lewer  Elrui, Nurgerv, Gyuspofopy and
Crigiceen o Anpgnsto oo 207214,
TR
LT L Ly
L ™y
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A CASE OF OLD UNUNITED FRACTURL OF THE PATELLA
WITH WIDE SEPARATION OF FRAGMENTS—
LXCISION ObF PATELLA-MUSCULO-
APONEUROTIC "TRANSPLANTY
TO CLOSE GADM

by
K. H. Digby and Wm. L Fook,
The Bepermaenl of swrpery, The Urverare, Hoews ko s,

Chan Tin, U.5.C. No. 471735, o Chlrese male: aged g0 was ad-
mitted on 3rd December. 1937 with inabilty w exwend bis righe koee
JolLit, fﬂlluwlng an injury four menths previcusly,

At the end of July or ar the beginning of Awgust, patent slipped
and fell on a concrete puvement one rawy day, and was taken home
iy 2 rickshaw. The kpee was swollen angd brojsing developed.

Apart from numbeness of both legs and feer tor mony years the
paticnt had enjoyed pgood healih,

On admission it was tonnd thae parizor could net exeend the oghe
knee joint, and the pighr thigh was wasicd. A froctore ot the patelia
with wide separation of de fr: apments could be eusity  palpated.
{Figure 1), The gap wvaned Brem roeo e thiee lches or more,
depending on the degree of {lexion of the joint. This wais couficmed
by X-ray examination (Figure 2).

On 3ed Januaey, 1938, five nonths alzer the anpey, the fragments
were exposed by o cweved lareral incision, Nedhand touch and strict

skin-sepregation were of course observed,

All attempts F bring the fragments cooae together Failed, so ir was
decided to excise the fragments. When thise had been removed how-
ever the gap was shivhtly larger.

A strip of muscudo-tendinoos tissae 37 leng, V7 broud. and 14”7

thick was excised from the quadriceps, above whmr the upper frag-
ment had been. This was turned opside down and one cod was
sutured with square stitches to the remaing ol the guadriceps whilst
the other end was similatly sewn o the ligamentum patellac.

(Figure 3).
A back splint was !-.f:pl: on il the 360 February, bur atrer the
51;11 week, was removed brom time te 0me for active movements.

By the 23rd of Murch Hexion Devond o righe angle wus possibie
and the power of cxtension was good, but the patient was umable
unaided to complete the last few degrees uf exiension (Figures 4 & sk

This case 15 of interest chiefly because L records the survival of a
lirge rousculo-aponeurotic frec transplan.
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Figure 1. Tracing of photograph showing wide separation of frapments.
A—Outling of proxima] fragment inked on the skis,
B—Cutline of distal fragment inked on the skin,
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Figure 1, Tiacing of x-ray (m showig wide separation of lragments
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Tigures g & 5. Tracings of phowmpraphs ilesraving e rsge of voluntacy mavement
cleven weoeks ufter aperacun,
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It may be noted that in this old neglected case with wide separa-
tion of the fragments of the patellas removal of the fragments rather
widened than lessened the gap. But it facihtated the attachment of
the transplant.

) In tE*_lis- case the patient could por complete the last tew degrees
of extension afrer recovery from the operation.  And this draws auen-
tion to & function of the patefla.

In a recent article Brooke (1937} states that i (the patella) sub-
serves no important function.” But it Aas three important functions

. It protects the front of the knee joint frem direct injury and
penetrating wounds.

2. It provides a cartilaginous surface diminishing fricton over
the patetlie surface of the fermur.

It gives a better line of pull for rthe ligamenuum patellac in
the Jast few degrees of extension. To test the deterioration of this 1o
a case where the patella has been removed it 15 necessary 1o compare
the strength, speed, and completeness of voluntary extension from
. 13" of flexion apainst gravity or other force on the sound and on the
affecied knee.

One other point one would ke to controvert. In an adderdum
to the ahove mentioned article, Hey Groves {1937) shows a drawing
of a specimen supplied by Whirnall of aff the fibres of the quadriceps
passing over the front of the patella to the ligamentum patellac. In
doubt of this, the writer of the prescnt note prepared a specimen from
an adult Chinese cadaver, showing that only a few hbres pass in front,
the bulk of the quadriceps being inserted inte the front of the upper
border: and the bulk of the ligamentum patellae likewsse coming from
a bony attachment at the fromt of the lower border of the patella.
(Figure &),

| REFERENCES,
BEDCEE, R o {r437) .. The treatment of fructured patella by ox-

cision. A swmdy of morpholagy and fupce
won.  British  fowrnal of Swurgery, XXIV.

(96} 733

GROVES, ERNEST W, HEY .. (1370 .. A note an the extension of ﬂ?‘[l'.llutl.ls‘ﬂf e
Koce joint.  Brnsh  Jowrmal of Surgery,

XXI¥, (9€) 747
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Revicw of Books

" Exercises in The Barh” by T, R, Topna soth an oicaduction by
Sir Leonard FLLL s, v, toon istoam & Co, Lbdo Loncdons,
[rice 5/- nett.

This boek of 125 pages describes, explains and sliboraes the Tongs
systein ol home gymunastics @ promote hoalth, provent discase, aiud
prodong lHe and does not contain, us micht ar (st sighe by expoeeted,
an oelabwore ﬁ}Fﬁtnm ui u}q:"l[ exercises For LILlL[LhIl“ I.1|1m|-u ar sibadan:
NOPTANDS.

A book such as this, although obvions]y e woncen oy L memher
ol the medical profession, must of necessicy contiin g gresl deal ot
medical material mcleding statements conceeming both [I]!'“-E'I]ULR anel
thurapoutics. and st theretore be reviewed Froam el e st s e
us athers.

The author s greatdy impressed Iy the dread power ab fO¥Ins.
the excretion of which l}}f the skin relicves the kudnevs of o creat de
of wark, me[L sant work (oo appirently bectne the stner mllh [ngh
concentration of roxins in the penbirarion gives (0o nLms cascs an
abnormally punoenn odouc, {p. 44h Toxins are il excrrted Iy the
lunas (. O] Lt t[ﬁpit:‘ these methusls ol v Al 1o 1he
bowels and bicdueys ey prachicelbe i i e hedy fp S0 (more
rapidly as oye advanees), fmpatring its furction cod sloeening it like.

It these e the mitin methods of climinanen o the divad 1oxins,
then surcly the exercises which canse rhe wreater ioorease o respira-
ton and sweating will eesuls e orhe greawer tosing eliinmination. but
wioare asked (o belicve the conrrary from the soentihe dare in0 the
*'PP“ld“ The dats on poong lewd o one copcusion onlv and that
is cvercises in the bath ure more economic s Liros oxvgen consump-
tion is concerned than exercises in the .ir. Whether thar is o wii]
or bad thing we do aor know [red rhe itk just assumcs s 1o e
every-day knnwiedge that it s a gond tluﬂt The towerad  oxveen
consumption merely means less wisth hetngr doie a5 one would CEPeCt
when the muscles are rid of the necossits ol supporting the limibs
and body by the water; but it should be nowed thae apy cxercise,
particularly tpe , see Figures 1-23, resieltine in the binng ot limbs
put of the water. removes this huﬂ}mm advantuge,  If the author
renlly believes tn his theory the tfecial evercises duphhd in Frgures
g and o should also be donc under water. Haw these Inith l('l'il"“_b
hasten the change of lacne acid o iy procurser B not explained
but just stated as an axiom on p.

Es there then no sense in the book av allz OF course there v
any system of regular exercises, especilly performed where they can.
not be overdone—and that te our mind is the rcal value of the hath.
pot that it reduces oxygen consumption bur that it limits the work
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done both by water buoyancy and by discomfort—is going to be of
benefit. Mr. Togna and his wife have both cvidently received great
beneht from a discovery that has now become a fad—we wonder how
much their improvements in health are due to their very wise modera-
tion in all other things—and they have becomc missionaiies in the
causc,  Certuin erminent London physicians have taken an interest in
thern. for cxample Drs. Ray and Poulton, and very wisely too, for
we should be alwavs reudy to aceept help from any sowrce.

The weak point of the whaole book 18 the obvious and feeble
artempt to give the whoie wheme o sientific foundation which to
cur mind turns out to be veneer.

Sir Leopard Hill's introduction savs nothing and says it quickly
in s lines. We found only two typographical crrors; ' are ™ on page
t=. sth line from the bottom should read is.” and in Table 1 the
normal chest messurement should  obviousty read 3034 7 in the
september 126 column,
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