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Mz. W. H. Power's RErort fo the Locar Goverxuest Bosrp on an
Oursrear of “ Fever™ that proved o be Tricnixosis oo beard the
Reformatory School Ship © CorxwaLL.”

GeonceE Bucaaxaw,
Medieal Department,
March 15, 1580,

Tmiz inguiry was directed by the Local Government Board st the
vequest of Mr, Sepretary Cross, to whom nppliention had beso mnds
(30eh Oetoher 1579) by the School Ship Society for investigation of an
allered outbrenk of “ fover ™ on boned their ship * Cornwall,”

T'his outhreuk, it was stated, bl ocenrred about o month before, and
was the seeond provalenee of “ fever ™ on board within o period of four
years. At the end of 1875, indecd, nearly 50 per cent. of the boys haul
been affocted with what was held to be enterie fever.  In regord of this
outbreak, and also st the request of Mr Seeretary Cross, an inguiry
was in March 1577 ordered by the Locs]l Government Board, Tt was
to hive reference to the sanitary comdition of the * Cornwall,” and 1o
o sugrgrestion thai the health of the boys had saffered from the ouiflows
of metropolitan sewageat Crossness and Barking,  Mr. Netten Radeliffe
eondaeted this inguiry, but for various reasons, was unable to complete
it. A memorandum by him preseoted to the Boasd on the subject is
dated May 1578, '

The #Cornwall ™ lies at moorings in the Thames off Purfleet.
Formerly, as an 80-gun ship, her complement consisted of 800 officers
and men.  As s reformatory school ship sl hos st oo fime aecommaodated
more than 318, boys amd officers. At the date of the recent outhreak
the numbers were 262 boys, and 13 officers. The age of the boys
ranged from 12 to 20 yenrs,

The antbreak of 1879, —Up to mid-September the health of the boys
had during a long period been satisfetory. For many wieks no boy,
exeept one acoredited with incipient phthisis, had been more than g very
few doys on the gick list, and the eniries appearing oo thiz het referred
only to miner ailments and to casualties.  On Feesday, 23nd Septembor,
geven bovs reported themselves 1o the medical officer of the ship lor the
glek list aml were admitted to the sick-bay, Setting aside one trivial
case, dx boya sulfersd thenceforward from an illness that lasted 18 days
in o fatal case, amd 26, 37, 38, 42, and 58 days in cases thoat recovened,
Fext day, 24th September, two boys reported themeselves to the doetor
ane of I]?prm was only slightly il for a few doys, the other was confined
to bed 25 days. By the 2Zth of Seprember 10 other bovs bad come on
the sick hist, Exceept one who had symptoms of poesmonia, and was ill 38
dayz, none had marvked objective symptoms, and all of them seemed well
in o few days. On Teesdoy, 3Hh Seplember, aml Wrdnesdng, 1
Cretober, six bovs come under ireatment. Three of them had illness
'Ia;ﬁl:g 18, 18, and 29 III'I-IR". the ailments of the others a]:pl.::.ml trivial.
Between drd amld Gth Ooctober nine Goys, and on 11th October one Boy
eame under the doctor.  All except one whe sulfered several weoks from
jaundice, wern oot of sorts o few days only,  rom Fuesdey ik,
to Thursday, 17ih October, six boys came umder tveatment.  Five of them
wore ill for 15, 18, 31, 35 amd 67 days réespectively ; one only proved
trivizl caze,  On Taesiday, 21st October, one boy, and on 23n] October
another boy came woder trentment.  The former was 61 14 doys, the
latter hal no decided symptoms,  This was the last caze up o the time
of the mguiry. In all, therefore, thore were 435 cases of some sort o
degree of sickness.  They may conveniently be divided into the more
sopious and the less serious attacks. In oall 18 bovs suifered from
dreided, most of them from serious; Wloess, aml one of them disd on
the 18th day of lis Jdisomse, Twenty-fve other boys were slightly ill,
most of them for & few days only ; and some of these 25 may not, it was
l.I]qu'hl.., hawe been ill ac nll,,'l-nt owing o FIIII]i.i! may have illliﬂi.l;ill-'l.:il
themselves possessed of symploms of the sort deseribed by boys wha
really suffered.  ‘There cam be no doubt that all the =erious enses, amd
some of e slighter ones as well, had a disease which was properly
deseribed a5 o “continued  fever,”  In most insiances {he Sy Mptoms
were clonrly indicative of cnterie disturbance, and in some cases
there were in addition persistent  dinrrhaes, rose-coloured spots on the
ablomen, and enorchage to a greater or less extent from the bhowels.
From ﬂu_;gd_-. dlata the ouwthreak was I'l:',"'_':'-lll.'lll."l.l ns one of enterie fll'rpr‘
Pm-ntiltg perhaps an unusual number of aborive cases, and as pussilily
complicated by malingering.
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{m oceurrence of the outbreal prompt messures were taken for
isolation of the boys attacked. In the ahsence of any proper hospital
accommiodation in connexion with the ship, the boat-honse ot Punl'.lnﬂt’
belonzing to the vessel and situated on the jetty by which access is
guined therelo, was at once cleared of its contents and prepared for
reception of the sick. By 26th Seprember it was fitted as a temporary
Tspital, amd on that day seven cases were iransforved 1o i, Subse-
quently, cases as they arcse, whether sevene or trivial, were removed 1o
thig bonthouse,  Ou 1st October, arrangements having beon made for
their reception, 10 boys were removed to the Seamen's Hospital,
Greenwich, and on Gth Getober another batch of four hoys, With the
single exeeption of 4 ense of janndice, none of the bovs wmoved to
Greenwich had any notable illness; consequently 13 of the 14 wers
veturned to the * Cormwall™ after a week or 10 days ench in hospital,
During the progress of the outbreak o plot of gronnd at Wennington,
11 miles firom the ship, was aequived by the School Ship Socioty for
hospital 11u;|;n5|:s. nnd hereon was erected an iron building to which
wore removed on Trh November all paticnts from the boat-honse enpable
of bearing the journey. On 11th Nevember, the occasion of my fivsi visic
to the * Cornwall,” one boy only remained in the boat=howso,  This boy
hail then been il S0 days, and presented, on snch examination ns wis
bearable by him wndee the circumstances, comditions osual to HErEans
who have suffered many weeks from fever,

This was the history as presented to me st the beginning of my
inguiry ; and T at once sel myvecelf to =earch for ennses of onterie fever.

In =eeking for such cansed regard wos hod to dircomstances of o
Eind that expericnce hos sugpested might be concerned with enteric
fever, and that may love affoctml (@) the ships company collectively,
or () particular boys, or groups of Lows, and through them perhiaps other
persong. It was seen that il such circumstonces failed to exploin the
accnrronce of the disease, inquiry would have o be dircetal jote the
influence of articles of fool hitherto not recognised ns enpable of o=
dueing cnterie fever,

I, . Under the first head the evidenee obiained proved negative, Warer
could be excluded for the reason that the water consamed on board was
from the Purfleet reservoir of the South Essex Water Compeny, within
the area of which serviee no prevalence of enteric fover was heard of.
Such risk of coninmination of this waier ax was formerly ineurred during
trangit to the ship has been got vid of eivee the onthreak of 1875 by
establishing, 'hr means of o hose attached o o chain cable, direct com-
munication between the maing of the water company and the water
tanks on board ¢ to this new method of water conveyance no suspicion
gitached.  Milk as oo ngent of infection was aliogether out of guestion.
None of the boys on board umder any ciresmstonees partook of milk.
Sunitary Cirewmslaiees of the Ship.—Herein nothing was diseover-
able sageestive of comditions likely to favour recrudescence of the
disease of 18735, or to foster recently imported infection.  Most of the
ptrnctural and other alterations recommended after the last ouibreal Ty
the Port Medical Officer had been long sinee adopted, and the ship
throughout appeated to be clean, well ventilated, and wielesome,
Notally thi arvangemenis anl regulations m»ﬂ|u-|.-liug exerement disposnl
were, t=pecially as '['L"EHTI.IE il hoys, of such sort as to render highly
i:llpr::-'liuh'l.i: any fostering oF ilissemination of infection of exeremental
ompeome, It 12 troe that two officers’ closets on the main deck forwerd
(which bave been retained notwithstanding the Port Medieal Otficer’s
pecommendation for their removal ) are from their proximity to the sick-
by ohjeetionable ; but no evidence was fortheoming suggeative of their
having bad concern with the outbreak. Rirer Cirewsstunces—In
vegard of pussible influenee of river-borne sewage, bathing and swimming
of the ship's company in the river, and waching of decks with river
water, received atlention.  As w bathing, all londs bathed for the e
time for the season on the 15th August. Unly boys learning to swim, some
24 in number, continued their lessons until the Sth September,  Bathing
soemed 10 be excluded 08 a fctor in the sutbreak from the circomsance
+liat the interval between the ocension of the lost bathing amd the doke
of the outhreak, » period of upwanls of five weeks, far exceedad any
known limit of the ineubation period of enterie fever. On the other
hand swimmine, though not thus excludel, was set aside from the fact
that ome only of the 24 boys learning to swim was ineluded in the first
group of suifercrs by the outbrenk. Washing, or rather sluicing of
Jdecks with river water could not, as a possible conse of the outhreak,
be excluded : but on the other hawmd, there wns nothing  whatever
to show that it had, in fact, any influence for harm. And so0 with
any emanations there may bove been from the dver itself, or from tho

foreshore.
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L & The sceond stage of inquiry, having to do with ibe circumstances
af particular individuals and groups of individuals, required, beside
other information more or less casily attainable, minate and securate
knowledze of the inner life on board the vessel.  Thus it came about
that I nttempted to live over again, as it were, on shipboard the weeks
precoding the ontbreak. 1o deing this 1 was assistod, inn way and to
an extent which I cannot deserile, by the Captoin Superintendent.,
who throughout o tedions inquiry vendered me anwenrcied pssistanes,
By this method o mass of evidencs concerning the boys was got together,
It himil to dlo with boys who eseaped as well as with boys attacked,
and mnch of it, s was inevitable, proved in the end irvelevani.  Before
proceciding to deal with the matters investigated it will be convenient 1o
state in a whulse form, for foture reference, some of the data obtained
in vegard of the boys nbtacked.

The intervals of the table show Momlay nights,
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Tha hoys on board the “Cornwall™ are divided primarily into twe
watches, port and starboard, of equal strength ; and are alio cliszed in
messes which are 20 in number inall. A ihind sort of grouping of
the boys, in 15 “ divisions," has reference to seniority and to sleeping
quarters.  The watehes, cach on alteroate days, see employed o the
work of the ship, senmanship-instruction, &e. ; the watch not on duty
being at sehiool,  Oo one afternoon in ench week, Wednesday, ail hands
go ashore for recreation—cricket, football, and the like. ‘The messes,
ench numbering 12 or 13 boye, have reference only to mends, and all
meals are fnken on the middle deck.  Exeept at meal times bovs of the
eame mess do not necessarily assenate together, The sleeping berths,
which nre allotted withont reference vither to watches or messes, are
with few exceptions on the middle and lower decks. Inmates of the
sick=bay and wet-a-beds alone sleop on the main deck.

Data of the sort furnished by the table were studied with reference to
the domestic life on boand the slip here glaneed s, but they did not for
 lengih of fime afford sny clue to the outbresk, Of the many diree-
tions in which ingquiry was pushed without result, some of the chief are
13 follows :—

Nathing eould be diseovered leading o suspicion that any groups,
large or emall, of boys coubd have been infected while on share for
wmusoment or exercise ; amd, bevond a somewhat heavy incidence of the
early outhreak on a particular mess (an incidence that could pot it was
thouglt e usefully considensd until other questions had been exlousted),
no sort of grouping led 1o sny suggestion about the origin of the disease
o the ship,

Tmportation of infection 1o the ship by any individual boy seemed 1o
be excluded. None of the boys eardy or severely attacked bad been
from ibe ship for many weeks previows (o the ontbreak. As reganis
new comers, i July seven, in Augest four, and in September two boys
were admitted to the ehip.  One only of these 13 enme onder the doctor
within iwo weeks of ndmiszion. He imdati:llt diarrhos onduly Tth, S:h,
amd ik, Short “leave” o boys who have been six months on board
i often aeconded, bul only on writlen assurance by the friewds to whem
the visit is to be peid that their houscholds are free from sickness, In
the 12 wecks ending 28rd Septembar 78 bovs had leave, in ne case
exeeeding fve days.  One only of the 78 came on the sick list within
two weeks of his retorn. . He suffered from # stomach derangement and
debility ® on July 240k, 25h, and 26Gth, after which he returned o
duiy.

]‘mizuﬂuliml of infeciion by wisitors was considered.  Visitors to the
=hip, notably “old boys,” are very numerous,  In the month of Auguse
nlong, 42 old boys (14 of thom on one dey, 215t Augnst) visited the
ship. Old boys and other male visitors nee (i they require to do so)
the closetx in the * heads; fomales use the private closets, It has
been already noted that spread of infection by means of the closets on
hoard appeared altogether unlikely.  Inguiry is made of sl visitors to
the boys as to infection at their homes before they ave received on
board,

Im the laundry arrangements ne suggestion as regnnla; imp-:r:rtatlan fils
dissemination of the disense was affonded. Al elothing of the boys is
wushed on board, in water from the domestic supply, on Mondays and
Thursdays, and each boy does his own washing, Clothing and bed
Linen of sick cases were during the outbrenk disiofected ot the boat-
house and then tnken to Purileet to be washed.

Partieulars respecting the dutes of reception on board of new elothing
and bedding, and the distribution of soch articles to boys individunlly or
in groups, afforded no elue to the onthrenk.

II. T4 wng not until the foregoing lines of inquiry had been
exhanzted, that inguiry a2 to possible influence of food in prodocin
the ootlwenk could be wsefully made: for we bave no i:lmwlﬁlge ol
dissemination of enteric fever by constitnenta of food other than water
and milk.  In connexion, however, with the question of food of the boye,
certain circomstances that had thronghout the inguiry been borne in
mimd began to attain prominence. Thesa were, the fact that the food
supplied to and ecooked for the boys wos distinegt and separate in all
respieets from that of the officers, who escaped illness ; that the incidence
of the first outburst of disense hod been exeeptionnlly on mess 15 ; and,
that the more serious enses arranged themselves in groups which wero
altacked mainly on Fresdays or FFedresdays at weckly or fovtnightly
intervols. Thus in gecking among articles of food for & heretofore
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anreeognised agent in the propogation of enterie fover, there existed no
primii fagie ground for suspecting one kiml of fiod more thon another,
unloss one could be found capable of fulfilling certain as=umed conditiona
of the problem requiring solution. These comditions wore, that the article
af food should have come inbo uee about the time of the outhreak 3 ihat
it ghoobd have been consumed by the boys alone, and ohiefly in the first
instonee by boys of a partieulnr mess or messes: and that it should
have had opportunity of operating weekly for two seccessive weebks, and
then only afler the lapse of o fortnight. Considerable hesitation was
felt as to the validity of the conditions assumed as requiring fulfilment,
For the heavier inetdence of the ontburst on mess 15 was not so decided
ag to be beyond the range of mere ehsner, and the ssamption of opera.
tion of the canse of the outhreak on cortain Tuesdays was based on one
¢lass of enses only, the graver ones, a5 probably being in their ineobation
mora constant than the others.  Obvionsly, too, all articles of food pro-
vidod sololy for the boys wonld equally full under sespicion, iF the faet
of boys alone being attacked were exclugively considersl.  But not-
withstanding objection to secking hypothesis (o Gt liypotlesia, investi=
gation in the above senss was underinken, for the resson that unless
this was dene inquiry could not proeesd further,

Exceptional fosd of the boys first received attention, and hercin was
found a cireumstance that seemod of possible sipoificance,  Pleres, the
boy who died, reecived, as boys were in the habit of doing, o present of
food from lome, shorly before his illoess,  “This food consisted, it wos
thought, of cake alone, which he probably shared with his mesa { No. 15),
and other comrudes, By this means might have been brought aboat (if
the enke was infective) some of the earlier features of the owtheeak ;
thongh oll the conditions of the problem woald no2 thus be satisficd,
The question was therefore left for, it necessnry, future consideration.®
Inquiry respecting the regular diet of the boys extended o all articles
of ford used on board, the days of the week on which they were
habitmally consumesd, and the dates on which articles of food oiher than
fresh ment and vogetables (which wore roceivid day by day) were
received on board. As regards meals, breakfast and sapper offered no
hint 08 to the eause of the outbrenk. Neither menl varied in any way
sugrestive of relation with the grouping of cases olserved in the out-
braak. Dinver, however, seomed to suggest o clue,  The animal feold of
the bovs, though varied day by day (fresh meat four times o weels, and
cheese, suet pudiing, and szlt meat each once), was the some every
Sunday, cvery Tuesday, every Welnesday, cvery Thursday, every
Fridoy, and every Saturday: but on Mondeys could vary.  Momlay
was, inlecd, alwaya a boiled salt mear doy; bot the sort of ealt
meat consumed on Mondays differed from week 10 week., Asa rula
it wag aliernntely sali beof and =alé pork; now and chen it nppened
that cither one or the ather constituted dinner on sveeessine Mondays ;
and oecasionally a dinner of the one was supplemented to some extent
by the other. Salt beef, therefore, and salt pork came unler =uspicion,
for ¢ither of them might by this method of consumption lave been
related to the grouping of the graver cazes on or about certain Toesdnys:
and Forther, it was asecrtained that o fresh ensk of each come into use
shortly before the outhrenk,  Sospicion of this sort onee aronsed septled
auturally on pork.  Not indesd on nccount of so-called typhoid fever of
the pig (which iz not known to be teansferable to man), but for a wholly
ditferent renson, It ocenersd to me that iF pork had hed (o do with the
outbrenk, some of that {224 1bs.) of the ensk newly taken into nse wighe
Raee been trichimised, aucd heaf the r:ﬁ.derl !ﬁrnjhrr. ..ﬁ*ﬂﬂ aefec kPl
s sorffored sight not have been enteric fever af off, ut frichinosis.
11 will b obenrved that o theory of @richinosis seemeld exnetly o fic the
conditions assumed as vequiring fullment. & newly brosched eask of
pork eame into use shortly before the sceurrence of the outhreak,  The
pork was consuwed the boys slone. Tortions of tha pork noc
thoronghly well con might form but o small proportion of & total
dinner for the boys, nnd might therefore hove been consumed on par-
ticular days within the limits of ooe or two messes, and thos (if such
portions ﬂnmmuﬁi to be imfected with teichina’ the incidence of the
BEVETET CASES 0N I]'qglﬁii.‘-lll.‘l'l-r mess or messes might have been beought
about,  Asin, pork might very well lnve been consumnsd on Ewo succes-
give Monduys, and alter that not wnil & fourth Monday, and thus the
spoginlties of the tme=distribation of cnses, notalily the peculine grouping
of the graver attacks, might be accounted for ; while the great diversity
of duration of illness would be |:|L1i‘i‘¢ ill!rllig;llli_:, ']'riflpinuniﬂ.ir. =
incubation period, and in the durstion of the illness resulting from i,
has been knewn in outbreaks of the disease upon the Continent to vary

® Toward the close of ihis ingquiry, and afler the alave was written, the Captain
rintemilent ascertained that Pierce's prosent comprieed, besides cake, in all
bilsty amimal fosil, The further consideration of the sabject which thus became
mozemsary will be given later on (page 9).
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v tly. FProbably the persons wlho have caten most lapeely of
'I_rig]ir%;::ld rﬂns]:l, or w{m Iu].':!'jnrIf eaten it in & condition most g:uiri
approaching o raw siate, suffer soonest (somelimes within 24 hour.s
and most severely from trichinous disease, Many persong who have
cortainly partaken of trichinised flesti, but who have done so ;Fari“gl_],"
oF in a faiﬂj' conked state, have eseaped the disease altogether, or have
had merely brifling illness of undefined commencement and end, and
ocurring many days, cven gome werks, after the infective meal.  Other
evidones, too, ssemed to support the theory, It was now ascertained
that the use of pork on board the * Cornwall ” had, owing to misgiving
aa to the wholesomeness of swch fowd, been discontimped shortly before
the cessation of the outhreak ; firther, iv was learned that the pork in
question was “ American pork,” exeeptionally obtsined from a firm in
Bristol; aml more, that it consisted solely of “ belly picees,” and there-
fore of parts of mony pigs, aod of those parts most likely to be nfested
with triching,

The theory of trichinosis was aceordingly put to the test of further
inquiry ¢ but no confirmation of it was a0 fivst to be found.  Tnguiry (1)
respecting the actunl consumption on particolar Mondays of the pork in
question, (2) the pathologieal condition of that pork, and (3) the elinical
records of the cases attacked by illness failed, for various rensons, in
atiaining any other than o negative resuli. (1)) As to pork the cook’s
books, though showing day by day the eonsumption in kind amd in
amount of ench article of food used by the boys, Fuiled fo distinguish
hotwean salt beef and sali pork.  These wera habitually classed together
o= palt meat,” 96 1bs, of which were entered a= having been eonsumed
each Monday in September and Cwtober. Thus the precise Mondays
in these months on which pork had been eonsumed, and that Monday
in October on which it had been last easten, could not be deter-
mined,  Agnin, (2) microseopical examination of small portions, in cach
instanee, of pieces of pork remaining in the “haroess oosk,"* and
balipved on bound to have formed part of the contents of the ensk that
haul eome into guestion, filed o find any trichine,  (3.) Detniled cxami-
nation of the clinical records of the eases of illness failed in like manner
to establish or to refute the theory. Few notes, exeept those ruhtini;
to temperature, pulse, and respiration, had, owing to stress of worl
during the outbreak, been token, and these by themselves afforded no
ground for a conclugion.  The temperature curves (when I had fornn-
luted the notes in charts) showed that beyond doubt many of the boys had
suffered from eontinued fever ; bot as to the precise nature of that fever
they gave nodefinite information.  In several instances, and notably in
their inception, these curves differed considembly from the femperatare
curves of enterie fever ; lut how far they (or any of them)) corrospondied
with the temperature curves of fever resulting from trichinesis 1 had
ne sullicient means of judging,  The pulse records of the eases did not
in their relation to the temperature corves appear altogether saggestive
of anterie fever,

It will be observed that this sindy of the clinical records of the
cases, though it furled to elicit information directly sugrestive of trchi-
nosis, fuiled to a like degree to support a theory of enteric [ever,
Avtempt was thercfore pow made, i conjunction with the medical
officer of the ship, to reeover by inguiry of the boys themselves and of
their attendants more extended particulars of the elinical history of the
eases attacked. By this means, and with help of leading guestions, it
was  aseeriainsd that if the onthreak had been one of irichinosia,
certnin symptoms, nsually described as charmeteristic of that disease, had
not been prominent, Notably ® sudden swelling of the face, particularly
of the eyelids, at an early stage of illness® had not, except perlaps
in one or iwo instunees, been noticed.f  No obwions * painfulness and
immobility of the arms and legs with edema and contraction of the
muacles ' could, except doubffully in » single instance, be heand of.
Again * mdemn of the fee, legs, and thighs towand & later stage of illness *
hail not, exeept in one ease, xisted.  General “anasaren of the trunk ™
hml been aliogether abseot.  Bot severtheless it beeams apparent that
thoughin no single instanes had all the symptoms referable to trichinozis
beon present, still in several eases one or mord symploms that might
have belonged io thai disease had exisied, and in other cases such
symploms seemed obscurely hinted at. Further, in some half dozen
instances, there il begn jaundice of an anomalous sort.  Tpon the whele
it dlifl eot seom that trichinosis could, from ihis clinical history, be set
aside ; though evidence aflicmative of it was, thus far, wanting. On the
other linnd, these new details left me uneonvineed that the outbrenl had

*=The 4 harness eask ™ ia that containing briee, inle which odd porfions of the
galt mamt taken from the original casks awali consumption. The amoant of meat
that finds ils way into the borness cack probably varies a good deal.

f The sympioms bire put in ievetied commas are gooted from Dr. Thudichum's
areomnt of e diagrostic points of the discase.—(Seventh Report of Medical Officer
of Privy Council, pp. 379-80.)
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been cnteric fever ; and this, notwithsianding the occarrence in certain
cnsed, of symptoms more or less dingnosiie of that disease. As the
guestioning of the boyas and of the ship's staff proceedod, it became,
indlend, inereasingly evident that o large proportion of the fever enses
might be more safely ranged under some geocral oame, such as © smple
continned fevor,” thon onder the specific nume of enterie fover ; nnd it
was obzerved, too, of the less febrile coses tlat they, like the mor
fulsrile, wors accompanied by prin in the belly and nausea, with, though
commonly without, looseness of the bowels.—In taking this view of the
ontbrenk, I found myself in mueh aceond with the Modicul Ofieer of the
ship, wha, exeespt for some few cases, would from the heginning have
Leen disposed to aveid n name that implied & certain knowledge of the
patholosy of the disease,

It was now, upon reaching this point, that it came to be prety clearly
eeen that an owthreak, characterised as this one was in the bolk of =
cases, by ¥ simple continwnd fovor " with gnstero-enterie disturbanee,
might just as well have been related to trichinosiz as to enterie fever ;
the fact of cortuin of the sraver enses of the outbeesk, taloen collectively,
presending most of the sympioms chameteristic of enterie ever, seeming
to lose significanes 1Jl:-!i.1|{' the cireumstanes that these very sime enses
presented, colleetively, many symploms that might be relerable to trichi-
nosis,  So that, at this stage of inguiry it bad Beeome obvious (hat need
for efireet evidence reapecting the nature of the outbrenk bad begome
imperative, aud in this sense I reported to the Medical Officer of the Board,

Two metheds were indicated whereby divect evidence might bo
im:mglul. to bear on the subject of inquiry,  One, microscopical seareh for
triching in portions of musele excissd from paticnts whe ed recovernsd
the other, exhumation and pathological examination of the body of
ther single fatnd case of the owtbreak. ‘The former couwrse did ot
commend itsell ; for mieroscopical examination of living muscle is prae-
tieable ouly within =omewhat narrow limits, and failuee o fod
trichinm by this method, whila not necessarily disproving trichinosis,
would in no sense aflond evidence of enterie fuver,  On the ather hoand
éxhumation and pathological examivation of the body (with the large
fneilities thus procured for microscopic cxaminetion of museles) of the
by o dlied moaghi b trusted {iff decomposition il not ioo o sdveneed )
to dleeide between teichinosis and enterie fever, Further, this coarse
haul the additicnal advantge of dealing with what was in effect o test
case of the outbreak.  The ease in question was that of the boy Pieree,
who was obe of the first groop of sullerers attacked on Septeml,u'-l' D3l
He in purticular exhibitod symptoms (persistent  disrrhoen, copioes
eruption of rose-spois, and even free homorrbage from the bowels)
beleved at the time o be those of enteric fever. In addition, he, in
dying on the 1850k day of his illness, appearsd to be the subject of bowel
perforntion,

Applicstion waz therclfore made by the Board to the Home Offies
for an order for exhumation of the {nd;r of Pierce. An onder being
granted conditionally on eonsent of the friceds of the boy being fiest
obitainel, and oo the understanding that the cxhumation and necessary
re-interment of fhe body should be carvied out under the suspiess of
the Sanitary Authority of the district in which burisl had ocenrred, T
set myscll 1o !I-rnt-urv this consent nnd to moke the requisite artwnge
menta.  This having been done, the examinmtion of the hsly fook plues
on the Gith December,  With the consent of the Board, Dr. Cory {who
hal previonsly assisted in microscopie examination of the pork) wos
associnlod with me al the neevopsy and in the pathologicnl investigations
which followed,

It was hardly expected that post.mortem expmination of the erdinary
kipd would, two mouths afier burisl, afford much information. It was
thought that detailed pathological examinaiion of cortain viseera and
tizsues would be needed before s conclusion could be arrived at. At
il neeropsy, however, it was found that decay had not so far advanced
if to obscure certain first indications which, while they dil not point
o frichinosis, went {ar to nogutive the notion of enteric fever. The
body, though much decomposed extornally, Fuirly retaingd its normal

roportians.  Thers was no oedems of the feet, linbs, or trunk, In-
ternally the effeets of decomposition were bess munifest; the various
viseers were easily made out, and so far 0s naked-eye appeamnees went,
were not much clanged.  Deyond enlargement nrtﬁ spleen, which was
doable the normal size, there was nothing suprestive of enterie fBver,
There was no peritonilis, nor any evidence of perfomtion. The peri-
tonenm generally was elear, shining, and free from lymph or adbesions,
No epolargement of the mesenteric glands: could be dizscovered.  The
gtomeneh, intestings, some of the other viseera, and portions of variouws
museles were reserved for further and more exact examination.

Further examinstion was carried out coujointly by Dr. Cory and
myself, [ think it right to put on record minute technical IJTBI‘.I“H-

A4
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respecting this examination, for the nse of future inquirers. First, as
to enterie fever.  Very careful examination of the stomach and intestines
failed to find any trace of uleeration, or (allowing for decomposition)
of any ehange in the intestinal glands such s is usoal in enterie fever.
Moreover, the bowels, az tested by water, proved tl:.muE'l:lnn.t intact. In
u fow plnees: the howel was diseolonred internally, as i by injection of
the mueous membrane subsequently sltered by decomposition ; bt there
was no appearance among the decomposed bowel contents of the
presenee of blood in any considerable quantity. Maore thorough exami-
nation of the mesenterie glands than bofore been practicable rovealed
n few only enlarged, and none were higger them peas. The other
organd afforded no evidence for or against enterie fover. It thus
appenred, after detailed examination of the viseera habitually implicated
in enteric fevor, ns hol appenred from the original necropsy, that witl
all allowanes for decomposition, no soeh anatomical changes as are
characteristic of cnterie fover towand the end of the thind week of it=
duration were to be founnd 3 and the eonelusion now seemed warranted
thiant whatever had been the nature of this boy's fatal iliness, it certainly
Lizd not been euterie fever.

Uiz comclugion was mora than confirmed by the resulte of microseopic
investigation, condueted with reference to trichinosis,  In the very first
gpecimen exnmined, a fow fibres from one of the abdominal musclar,
was fonnild o wanderving and fiving tricking ; and further search revealed
the presemce of these parasites iu most of the muscles examined.®
Although tolerably sbundnnt, the trichinmg coulil not be said to % infest ®
{in the common sense of the word) any of the muscles, exeept ]pe'rhnps
the dinphragm, awd in nooe of them iyul.-.i the parasite reached the stage
of encapsulation. Exeept the first found, no trichin®e exhilited active
movement, and comparatively fow hal attained, as hod that one, their
full rrowih as muscnlar pamasites.  In specimens of this sort the iniernal
structure amd organization were under a high power {5 ) readily mado
out, the parasites having aliogether resisted decomposition, and most of
thiem haviag probably dicd only a short fsme before examination. The
smaller, not fully grown, muscelar trichinge, on the other hand, had
scemingly all long sinee disd.  Their ontline had become indistinet, their
interior gramular, and their structure could not be made out. Many
were found broken wp.  Examination of the decomposing contenta of
e smell intestine faled to find any parent trichine, but by scraping
the under surfsce of the folds of mucouws membrane of the bowel,
brocd trichinm in considerable numbers were obiained. These had
apparently all died, snd their strocture could not eatisfactorily bo
mad e out,

(bt eould no longer exist that this boy died from neote trichi-
nosis.  MNol only was the presence in bis body of the actual parmsite
demonstrated, but the resulis of microseopie examination pointed to the
parnsiles as Ir.w'ma played o very netive part in the production of his
illness, and were indeed precizely sach as might have been anticipated
in o ease of early death from trichinn disease. Death took place in this
instanee on ihe 18th day afier appearance of sympiomes, at a period that
15 too short to have allowed of universal migention of brood trichinm,
and insufficient nlso for the nitainment of full growth in the muoscles of
any but carly migrants. At the same time the period wos not nearly
long encugh to have saffieed for the fll evolution and encapsulation of
many (if, indecd, of any) museular parosites.

Demonstration such sz thiz of the nature of the faial illness in what has
ahove been termed o test case of 1he outhreak, was in effect demonstmtion of
the nture of the owtbreak ftself Do will Be remembered that the evidence
adduced indiented that the canse {whatever that might have been) whick
produced this boy’s illness, produced also the ilness (20 fir as that was
gpecific) of his shipmates; that his case, in that it formed one of the first
anid most severely artacked mronp of sufferers taken ill on 28rd September,
was representative of the earlicst and intensest 1:-|;1r:|lim1 of that cause;
and that it was representative also, and in a high degree, not of the
ancanalous but of the enteric elnse of cases; of those, namely, whereon
disgnosia of the outlreak bl been in the first instance based, and in
regand of which a theory of trichinosis lsd appeared at one time well
pigh untenable.  Unider the circumstances it was deemed unnecessary to

= Ko triching were discovered in the heare, Thi= ergan wae fonnd to boe small,
itz walls thin ond flabby, and itz maiacles mare decompossd than any examined.
Yosaibly duapeg Lfe the heort hind b Beverely trchinised {inu:'l:l- that heoad
le;h.g-s_ if eonveyed by the vemons bleod, wonld encounter it first of all the muscles)
teoagh subscquently the parasdtes Lad migmated from it.  Encapsuled trichinm in the
cardine muselis are almest unknown,
1t iz hero assumed that migration te and growth and development of the ir-
chinm withia the mecle ynﬂicuﬁ;j ecensed with the death of their host. The cireum-
gtance that any living trichine shoukl have been found in this boy's muscles two
months after burial proves merely the extraordinary viiality of the porasite.  But on
these asperts of the sulject, see Appendix A, tothis Report,



proceed by viviseetion of muscles of recovered cases to seek forther and
gorroborative evidenee as to the nature of the ontbreak.

Thers now remain to be copsidercd the circumstances under which
triching disense beeame conveyed to the boys.  In this connexion must
b naoted o suggesiion, mode for the first time while this eport i in
progress, that the ship's pork had not been the sowrce whenes the trichine
figd Been derived. Lt wos ascorisined by the Capinin Superintendent
that Pierce, the boy who died, had, among other things, in the present of
fuod recrived from home shortly before his illness, o pices of fresh ronst
pork. This present of food {06 the itime thought to have been eake)
bas been alremdy roferred to on p. 5 of this report, where it i
stated that alihoveh all the festures of the owibreak conld not Te
pecounted Toron the asumption that the food brought to ierce was
infeetive, still 1he illness of Pierce and his mess (No. 15), and other
comrades attacked early in the outbeeak, might poesibly be so explained.
Aceordingly inquiry was made concerning this present of pork, with a
view of sxeerisining what concern it might have had in the commenges
ment of the ombreak.  Considerable doubt existed in the first place as to
the date on which this present of food was received : theevidence of some
{and perhaps the most irastworihy ) witoesses, xmg it st the end of
Aungnsl (three weeks to a month before the onthreak), that of others
placing it ot a much cardicr perfod.  The mother bevself, who enee only,
she suyz, made her son a present of pork, theught she lod done so Ellurt{}'
before the Bank holiday in Awvgust.  Acconnts, boo, voricd as to ihe
amount of pork constituting the present ; but upon this point perhaps the
mother's statement. is to be relied on. It was to the effect that she pur-
chased, at He. per 1b., 1§ 1bs. of loin of pork on a Satrday, and alter
dining on it with her danghier on Sumday, took the remainder to her son
on viziting him on the following day. Neither she nor her danghicr
suffered subscquently from any illness.  The pork was, she stated, well
cooked, for the reason that she had on espeeinl distaste for pnder-don:
pork. OF other witnesses on this point, some confirmed while otlers
dissented from this statement. On one point ooly of the subject were
the various wilnesses unanimous : whatever may have been the quantity
of the pork, the date of its reception, and e amount of conking
it Il undergone, all agreed that Pieree consumed most of it himscll,
Two boys only coulid be found who scknowledmed having tasted the
pork, and neither of them wos included in the list of sufforers by the
vuthreak.  The members of Pieres's mess (No. 15}, who were especially
questioned on this subject, one and all denied having tasted the pork,
and fow of them wore aware that Pleres had had any, It thus appeared
that of the first sufferers by the onibreak, none excepting Pierce had
pariaken of the particular pork in quertion ; amd that of those, including
the mother amd sister, who had consumed that pork, none, again
excepting Pieres, had selferod by the outlrenk. Prnlluhly, therefore,
this pork had no concern whatever in cansing illvess on board the
i Coarnwall.”

The foregoing alternative having been disposed of, it seemsd inevitable
that the * American J:-nrk *on boord the * Cornwall ™ was the source
whenee the triching discase hod boen derived ; and an attempt wis now
made to learn how it had happened that the method of eooking =it
meat on bonrd the vessel hod @iled 1o destroy the infeetivity of the pork ;
and ineidentally evidence was sought as to the extent to which the im-
plicated pork {consisting of pieces from varions animals, in two or more
cagks) might bave been affected with trichion disease.  Cooking salt meat
on bowrd the * Cornwall ™ s effeeted by boiling it 31 to 4 hours; o
provess fhot seemed ot first sight mot anlikely to seeore conking of the
meat, and ope which has, so far as 1 could leapn, ﬂnumnll.l_\' tin ;0 Erest
extent achieved itz object—the meat being spoken of as stripping easily
from the bome.  But when the deinils of the process eome to be eon-
gidered, eauge appears for questioning the uniformity of eooking obtained
by this metlod.  Salt meat is cooked on boared in Sulfk 96 lbe, of Leef
or pork, a5 the case may be, are packed in a coversd gmlvanised iron
vessel of size just: sufficing for the meat and the necessary water § the
Iriter, whon the ment is milded to it, being nominally at Loiling point.*
The iron vessel with these contents is then placed over the central fire
area of a stove of the * kitchener ™ type ; and is assumed to be retained
there from 830 . until 12,30, Cnoee only, it is said, during that
period is the wvessel interfered with for the of addine more
water,t  Now, it will not be disputed that meat thus cooked on a large

* Plunging oseat into water that i (or is nearly) boiling has been proved by
dEperiment fo retard {whin; af the interior of the meat,

Other vessels, snmcepans, &oo, containing dinners of other persons are, alone
with the pork vessel, placed for cooking on the stove.  Possibly in practice the pork
may scensionnlly make woy for these vissels (or sume of thoen ) and become remared
from time to time from the premier place on tbe stove Lo 4 situstion oo the hot plate
Femote from the exntral Gre.
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seale and in belk cannot, except afier very prolonged hoiling, get equally
cooked throughout, And the larger the mase of mest and the more
elosely the mnss is packed uto the cooking vessel, the longer will be the
time mecesaary for the heat to penetrate into the interior of the mead, =0
a8 o ensare ithe complete cooking of its central parts. Henes in the
case of 6 lbs. of meat, packed as the meat was pocked on the
“ Cornwall " into o vessel of ot many gallons' eapacity, it may well be
that pieces in the interior of the mass did not, derdug four hours®
cocking, atfain o tempemture adequate to destroy the lile of triching
parasites.  Indeed it would surprise me 1o bi told that such length of
cooking wos effectunl to that end i the cuse of the “ Cornwall® pork.
For I myself enn eall to mind an instanee in which a mass of salt beef
G0 Ibe, in weight, after what was believed to be thorongh cooking ina
elosed boiler during nine howrs, was found in itz contre conspicuously
under-done, notwithstanding that ita exterior presented an appeamnee
of over-cooking. In this connexion it may be vemarked thae crulition,
sa hoanded down by cookery=books, prescribes a gquanier of an hour's
boiling for each pound of meat to be cooked, If this estimate is o be
trusted, the pork on bousd the * Cornwall * shoald have beon boiled six
times longer than was actually the practice ; or else it should have been
cooked in some fashion differcot from that enlinanly followed in
“ boiling,™ )

Indications as to. the quantity of the pok that might have been
trichinised ; as to the presence of the disesed portions in cue or anuther
cash ; and 28 to possible specialey in distribution of sueh portions toa
particular mess or messcs, woere songht for with much puns, It was
hopesl that ssne such indieations might have been forthesming during
the abovesrecorded study of cosking operaiions, or from the dates of
broachings of particular ensks, and of the consnnption of their contents.
And, the pork having been eonsumed on cevtnin Mondays whila the
manifestafions of injury from its uwse were especially grouped abont
certnin Tuesdays, there were many points of interest in the inguiry.
Unfortunately, no record (as has been said) existed of the particular
Mopdays upon which |||:|l'k bhad been consumed, or of that Mogday
whereon it was last eaten ; nor was there any note of the detwe upon
which each newly-hronched cask of pork came into use. The pork
(without discoverable triching) in the harness cask might, it was seen,
have heen derived from ome or another origioal cask, without such
original eask being therefors exculpated.  What beeanve evident during
the search was this: that oo affirmative statement on any of the
ehove points could bo justiticd.  OF no part of the pork, whether from
one or snother eask, or from one or another animal, could it be said that
it was originally infective.  And while a large proporiion of the total
supply wight lave boeen dissazed withont producing more extensive
mischiel then that actually observed, so, on the other hand, a small pro-
portion of the supply being disensed could, if it were distribated after the
usnal fuslion, e related 1o o provalence of illness having the proporticns
anl distribution that were witnessed during the outhreak. Efficiency of
eoolting could destroy, ns fur as it went, the dangerour quality of a lorge
amenné of originally infective pork ; whereas the costomary plin of
distributing the meai to the severnl messes might nresult in 8 smadl
sueentity of infective maat coming to be distriluted somewhat widely. For,
from an overplus service Lo one mess, a deficicney in serviee to another
mess or messes iz mude up by bits or sliees.  Given a diseasod joint as
the portion designed For one mess, snd bita of it taken as makeweights 1o
other messes ¢ and ineidenee of the resulting trichinosis, largely upon the
one mess, and to a less degree on the other messes, becomes readily
infelligible.

In bringing this report to o conclusion eertain matters that seom io
cull for attention may be briely noted :—

Of all outeomes of this inguiry, both immedinte and prospective, one
of the most important is the circumstanee that an outhreak of trichinosia
has in many cssential features aped an outbreak of enteric fever,  This
peourrenee g, so far uz I know, without recognised wedent in this
country. No doubt in other countries something similar has oceurred ;
hut in those instances, so far a2 we hear of them, no sooner the cavse of
the outbreak seems to have been bit on than abundant and osdoobicd
symptoms of Lrichinosis are found to have heen nlmr_ved in the patients.
Tn the prresent case it waa ok 8o, bor sinee (e |ntll.ul1.v-,:r.-|!.lq.:v:d-.-nm refrpel
to was obtained [ have again (slong with the Medical Officer of the ship)
inguired of the boys sttacked, respecting the vature, order, and succession
of their symptoms; and 1 am eonstrained (o adwit that although
aymploms doubtless referable to trichinosis conld _hu elicited _fmm MmNy
ol the boys, still such symptoms had been scemingly very imperfectly
developed, Hspecially is it noteworthy that in no single instance lisd
moamy of these symploms together been prescol éven io o miner degree.
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Passibly the absence of defined symptoms of trichinosis may have beea
in some degree due to the youth of the paticnts, for it is asserted by
more than one authority that children suffer less sevevely from the
dizeaze than do adulis.  Bot however this may have been, it has in the
emi beeome apparent that no better designation for the majority of 1he
enges (pathology apart) would be found than “simple continued fever.”
Now, heretofore, it has been the custom to rognnij fevers that eould be
thus designated az partaking of the nature of either typhus or enteric
fover, and ns having no partienlar significanee of their own,  Buot the
experiences here reconded point to other states of disease as being
properly deseribed under the name of continued fover.  In particulnr
eases where the evidepees of typlug emterie, or relapsing fover are
inconelusive, and in outbreaks that are ot capable of being surely
des-i.gnalmi by any ong of these names, trichinosis (among other diseases)
will now claim to bo considered.  The aecount that Mre. Mortimer e
Tirent (the Modieal Officer of the ship) bas given of the * Cornwall ©
disenze, as it now prezents itzell to him afler recognition of its parasitic
nsture, will be read with interest in this conpexion. 1t will be found,
along with notes on microseopic investigation of muscles of the fatal
case, drawings by Dr, Cory, snd temporature charts of the cases, in
appewdix to this repori

Ancther circumstance of interest is the small mortality in this eut-
break.  So far it i=s in sccond with eeriain observations on the Continent.
For alihough trichinosis has on many cccasions proved very [ntal,
nevertheless there ave on recond very considerable outhreaks of the
cdisease with bat trilling mordality. AL Magdeburg from 18533 10 1862
00 persons sullered (rom trichinosiz, and two only died; ni Gusien
in 1561, 40 eases ceeurned without a single death ; at Blankenlbarg in
1862 there wire 278 eases, and ooly two deaths ; amd at Quedlinhorg
in 1864, of 120 patients, bwo only died ;= mortality, it will be observed,
in no instanee a0 high as 2 per cent, of the attacks. Probably enteric
fever in ontbeenks anﬂ magnitude mrely oocurs with a mortality of
less ilan 10 per cent. enceforward, therefore, onthreaks of so-called
enterie fever charneterised by exceptionz]l paueity of fatal cases must
neeils be regarded with peenlior interest,

It is very noteworthy also that no suspicion coald well have arisen
respecting the nature of this ewthreak, iF it bad bappened that the
dizease, instead of occorrimg on ship-board, had attacked members of
several different familics living in town or countey.  In regard of eoteric
or of *continued ® fever prevalenee, under sach cireomestances, it s
nulikely that the ment soures of the sufferers would bave beon inguined
about st oll; and had ingoiry in sech direetion been mode, it =
altogether doubtful whether; in view of the small propertion of attacks
o escapes, commuonity of meat source wounld when found lmve besen
decimed to be ovilonee of material value, even il the meat hnd been
pork. In the present instance the resolt of inguiry must have baen
negative, if it had not been for the frank co-operation of the Medical
Cficer of the ship, and for ihe fact that the community concerned was
in essentinle known, in every detail of its daily lite, 1o the Capiain
Superintendent ; and that book-records eoncerning most matters of

imary importance were put at my disposal. In thanking Capinin
.'Im'rug very eondinlly for the help ol which every paze of this report
gives evidenee, I feel it is proper that I shoold observe that, in
providing the ship with the artiele of food that bas now come into
question, there was no sorl of sugoestion that it could be unwholezome,
and ihat he acted, w8 he always does, in the interest eyually of the
ahip and of the boys; while as regands cooking operations, he merely
fullowed timesestablished precedents i most ships amd in many puldic
insticuiions,

Finally, with referenes to the gquestion respecting eooking that has
heen raised, it seems desirable that direct experiment should forthwith
be made to seitle what are the precaniions requisite (o be faken for the
thorouzh cosking of meat in establizhments wherein such food is eooked
i budk,  Amil further, it deserves notice that i efficient examination of
imparted pork had been matter of rale and duly enforeed, this cutbresk
would in oll probability not have ceonred.

W, H. POWER.

Feliruary 1850,
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APPENDIX (A)

Mesvoraxporu on Merozscopioar Exasusariox, twoe Months after

Dearm, of Muscnes and Viscera from the Boor of Ricnagn
PieRcE.

Mortions of the following muscles were examined micrumpimlly.—hia-
phragm, abliquus abdominis externus, pseas, intercostal (frmpment), pectoralis
major, biceps brashialis and hear. Spegimens also of bowel contents from
varouns portions of the intestine, snd specimens from it mueons surface were
submitted to investigation. The muscles generally were wdematous, much
decamposed, and offonsive.  In colour they were no longer ruddy, bat instead,
livid, greenish, or even purple in hue. Notwithstanding, in most museles
{except the heart), the fibres wore camily made out, and in some the transverse
striee also. The heart was the most decomposed of all the muscles, and its
tissue appearcd much altered.  The intestines were decomposed internaliy, and
their mueons membrane stripped readily from the subjseent tissue,  Here and
there the mueous membrane had dissppearsd. The lbowel confents were
extremely offensive, and in an advanced stage of decomposition.

In all the muscles examined, excepting the heart and intercostal, wandering
parasibes were found.  They may be sasd to have been moderately plentiful ;
ome muscle only, the disl.pilmg'n:. can be deseribed ps abaolutely © nfested ™
with parasites. Im the intestime, no sexunlly mature worms could be dis-
wal; but feom the uwnder surface of folds of s muocous membrane
numerous very minute, short, hairdike bodies were obtained. Under a high
power these bodies appearsd to be without definite structure, with the exception
perhaps of what mi:gEL have been a cemtral canal. Many were irregular in
their outline, and most seemed |I::l.l'li;'|||.1' ttu:mnponn-i. lz‘I'ﬂTh'lﬂ!' ﬂm:!.' had onee
been hrood parasives,

All the museular parasites except one appeared dead when found, and none
wore ancapsuled. I.E:Fun dying, by far the greater aumber Do filed to attain
such size 33 s common in trichins spiralis at the completion of its wandering
slmpe, ]n oAt nr.upud;, such ns qu!lm] U|F1.'I'u'nh|:|.'_ -hulu.-, |nr|.1pupliwrl aof
length to breadth, &e. they appearcd identical with that parasite in its immie
ture larval stage, As regards strocture, however, thess immature worms were
indistinet, their inferior having undergone pranular change ; many specimens
were broken up and apparently more or less decomposed.  OF the compara-
tively few parasives that hod attained the full size of muscular trichine, the
largrest messured ) of an inch in length. Speeimens of this size were i
severn] instanoces translueent and * dropsical,” being much distended by clens
fluid ; consequently thieir structure, espectally that of their anlerior portions,
was extromely clearly defined, Herein they differed from nosalropsical speci-
mens of similar apparent age whose strocture had become indistinet owing to
granular change in their interior.  This dropsical condition of parasites was
moticed for & short time only during the investigation. Hefore examination
of the musclea had proceedml far, mo specimens coald be got that had not
heeame opaque from  granulie chnnge in their interior.  Probably * dropey
did not ooour {d.u:in;_{ 'i.qvmig.ﬁ.ﬁ:mn] except in parasites that wens f]_l.'ting o
lind mot long been desd. In any case the number of such specimens was
much restricted, and it becwme still further diminished by accidents due partly
to thickness of cover-glsses, parily to extreme temmity of the walls of the
purnsites.  Upder manipulation of n high power the specimens, besides heing
penepally compressed and factened owt sometimes to the extent of nearly
desbling their original breadth, became 0 most instances ruptured and thar
contents exirnded. A= o result of u!is mm..naainn and rupiure of the hest
specimens, the structure of their anterior portions only can with any eonfidencn
e dlepicted. ; ;

Eu.ll-]! in the investigation some doabt as to the identity of this wandering
parasite seemed suggested in that the dropaical specimens presented, in their
anterior portions, m much more defined strucluml appeamnes than that
depicted ﬂy other obscrvers in regand of trichinn spiralis, and further, unlike
tlaat species as figured in books, their intestine, except indeed at its ver
commencoment, ]rmenmd litthe D ENTANON of a sluntﬂ-u"lult l'.ll'li‘lﬁul-lihr: hadlins,
{the so-called * rosary ) each with o central highly refractive spol.  In this
connexion too the circumstunce that none of the numerous specimens cheerved
wers  encapsuled, and fow of them even suggestive of spiral invelution,
gesmned to require explanation.® [t was very soon seen, however, that all diffi-
cultics of the above sort might meadily be expliined with refercnce to the
exceptionn] cirumstances umider which the parasites in guestion came to L
observed.  These were wholly different from conditions LI.I.I'II:|.1':I wl:irh.tr.ic-hinrc:
have appavestly vet been studied.  Heretolore, ullluurwllum of trichine have
beon prett much restricted G0 thoss ocearring in rw:nt];lr illr:-:mtd hosts,
human and other, or in pige, the flesh of which hns been artaficially preserved,
Mo information is to be had respeeting the behaviour of triching m muscles
that have undergone, as in the prescnt instance, during many weeks post-
mortem  desom position. Brief consideration therefore of ihese excepiional
rireumstances in their bearing on the subject is necessary. Early death [on the
18 day of illness) assisted by decomposition of the hoat, may suflice to explain
the mojmu {modermte, £.e., in comparison with other observed coses) amonnt

® It will be obserred tht doubd as te hlentliy of this wandering mesenlur ite, if
werioialy raisced al all, invodves comidoralions of sapremn importanee,  Iis Glestily or sone
Mertidy with friching spiralis would ned abone b in questivn: for in wivw of Lhe sympeamp
exhibibed by Peercn snil olher sulerers by ihe © Cornwull ™ outbrenk, possible som of
exdegic fever 1o mumgen of & musgular pamsite would have fo be investigated ond deals
with ; el orreil ku'rmimeF the etsoloey aud pathology of 1hat diiguss meghi require
b ez materinlly miedifed. —W. H. I
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in the present instance of migrtion of purasites, It may serve also to sceount
fur the circumstance that comparatively few speeimens had attained Full growth
as wandering parnsites, that none wers encapsaled, and that few exhibited any
appearance of spiral involubion.,  For a period of four tofive wecks 13 set down
a3 mecessary for attainment by triching of complete and eneapsuled lorval
stage, and it ssems that spiral involution of the worms is scarcely to e looked
for short of commencement of that . Muturity therefore of many
specimens could not be ex ab the end of 18 days.  Probably death alone
of the host may have s d to stop migeation, and have largely checked
subgequent development of ngites, the more 3o if they sre dependent
on the genm'l circulation For their transmission to aod H:mwl!!l. i the wmnseles,
But what death by itself (of the host) may have been unable to effect, ma
well have heen accomplished by death and decomposition jeintly. Though
death of a host may not (apparently it does not) affect the vitality of encapsuled
trichinm thal hoee ceased i ford, no ishmen t of muscles nnd the decom-
position of them which here followed death may weil have caused destruction
of immatare parasites that had yet to undergo in their wandering further
feeding and growth,  On the other hagd full-grown trichina, evedn of not yet
enmapaitled, to whom feeding is no lomger a necessity, may (and evidently can)
nobwithstanding death and decomposition of their host, continee to oxist n
decomposing muscle long after their immature companions (which needel
nounshment) have perished,  In the present instance abstention from food of
full-grown muscolsr parasites together with finstesd of encapsulntion) con.
timeed wandering insearch (50 to speak) of escape from adverse conditions, may
well bave sullficed after many weeks to produwee in them abacnce Feom their interior
of any extrancous malter, except water, and thus at length have rendered
abmormally conspicnous cestain details of their structure which, had they in
ordinary eourse gone in & stute of repletion into capsales, would have appeared
indistinet or even altogether different.  In view of all the circumstances dealt
with, nhsence in dropateal parasites of well defined ** rosary ** appears of little
mement; the less since more recent examination of full-grown muscular
trichinme from pigs hos shown that an appenmance i any groat degree com=
parabile with the * posary "' of books is by no means to be looked for.  Further,
the presence in these dropsical parasites of wellalefinel structural appearance
of the unterior ahmentary appamtos, instead of mising question a8 Go identity
of species, may rather be regarded as affording betier opportonity than has vet
bron Dud for stedy of the nnatomy of trchion spiralis, Whether or not the
spesimens mainly concerned have (as certsin larvae may be believed to do when
:];r.x:h:li at particular stages of their developanent &2 Jaree) gkipped (or abieidged )
u stage | that of eneapsul=tion) in their life history, and while continuing to exist
in the « posing muscle, have gone on toward higher development in the
direction of mature sexual intestinal trichinme, i3 a question that need not Lere
he discussed. Figures illustrabing points that have besn referred to are
subimitted fur wie of obher observers,
W. H. POWER,

ROBERT CORY.

Fiz. A. A parasite from the shdomina]l muscle messuring % of an inch in
'.cn-,_"l.':h. When found it wos o good deal distended by clenr Buid, but was
liviag. The speeinen i5 somewhot flattened by compression hefween the lens
and the slide,

(.} Mouth and esophagus,

(k) Upper part of alimentary ratus exhibiting indications of a rosary-

lr:: nppeeananee, snd 5 ha-m;whh a centenl highly sefractive spol. *

{e.) Continuation of alimenta apparatus.

{d.} Hepresents what appe to be o closed sac; possibly the reproductive
apparabus,

(w.) Is seemingly a Fhml similar fo that figured by other observers,

) Posterior end of the worm, where was an aperture through which ander
precssure pm't q.’r‘the colLents nfliht apecimen extruded, thus rendering
its lower interior structure indistinet,

Fig. B. A pamnsite from the | muscle. The specimen, which was
highly ** dropsical " when found, has been fattened and ruptured ; its contents
are extroded,

{e.) Mouth and ceophagus,

{b.) Upper part of alimentary appartus, with bead-like body and central
highly refractive spot.

(8.) Point of ruptare of wall of parasite, and extruded contents.

{7.) Amnal ap.enrtlu.m-.Ii o

Figs. €%, C%, and C* represent iome of another highly * drapsical ™
parasite from the pectorl m:uck v specimen beesme !iuri:lfg u:r.!]ljmﬁ.;."
rupiured and its contents extrmled,

A ]I%. with mnutfh ani csophagus.

= Middle portion o ite |before rupture) showing indications of 0.
called bend-liko bodies. ; ¥

2. Posterior end of éﬂrﬂﬁih& after compression, which has eansed extrusion
at the anal oritice. "

Fig. I, Anténor extrémety of B. highly magnmified,

(@) Mouth and esophagus, 4

i&.] Pharynx having apPh:nﬂ_r too muscles.  One(e) having attachments
at (1) and ot (2); the other (d), external to (¢), laving posterior
attachment st {3} and anterior attachment (4) at o point in front
of the anterbor attachment of (ch.  This museular BFTANZEmENL
appears well adapted for purposes of suction.

Fig. E'. A " non-dropsieal " pamsite from the disphmgm showing the
relation of length to breadth as it appeared viewed under o low power,

Fig. % The same as it appeared under o higher power,

B3
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APPENDIX (B)

Memoraxpom by M. Morraer or Brest, Medieal Officer to the
Sehool Ship “ Corywarn,” on the recent OUTBREAE of ILLNESS
among BoYs on hoard that vessel,

On 23rd September 1379, seven boys complained st one and the same time
of the following symploms @ pain in the belly, principally in the epigastric
region, nauses, and distaste for food. Four of them comploined also of
vomiting, and one [Beaumont) vomited fwo or three times duning the ten
minutes he was under examination.  All had brownish white-conted tongues,
Beveral stated that BJ:'M.II}' I}n::.' had suffered for fwo or three ']".“ from loose=
ness of the bowels; others on the contrary (including Besumont) had been
constipated. The nature of these symptoms pointed to stomach derangement,
andd their simultanecus oocurrence in seven bovs led fo suspicion thot contra-
band food of some sorf, partaken of in common by all the sufferers, had been
the cavse of their illness,  Inquiry however in this direction failed to show
tivat they lad eaten any food other than that provided on shipbowrd, and very
£OT it?mm: apparent that these boys were attacked by iliness far more
serious than mere pastric disturbance.

In the course of the next few d:i_fB maoat of the seven l,po-:q'a suffered from
fever, HBeaumont, whose case was somewhat in advance of the rest, had on
the morning of 24th September, after a very restless night, o tempenturs
(axillary} of 105 degrees; the temperatures of the otlers when first taken
ranged from that figure down to 102, All now had disechea, which in two
cazes was excessive, The motions began in a fow cases by being loose and
bpown, bt afterwards were found flud and yellow, Delirom set in early in
several of the cases, nofably in Beaumont, who had to be tied in led.

By this time other boys hitherto apparently unaffected, after complaining
first of symptoms similar to these nF the frat batch of sufferens, began to
develop symptoans of pyrexia @ aml though oot a few of them suffered com-
parntively slightly, no doubt was folt that the outbreak was essentially one of
continwed fever,

In an outbrenk of this sord, cliamecterizsed, namely, by gastero-cnteric distur-
Tance and fever, diagnosis (and disgnoesis was colled for) as to itz nature was
based naturally enough on the symptoms of its graver cases ; and theee boys,
Beanmont, Pieree and Sims belongang to the first groap of sufferers scon
afforded symptoms thot seemed to :Rui“l unmistakably to emferic fever.
Hesiles the dinerhoea symptoms, whi in Beanmont and Plerse wene very
wovere, alwlominal tenderness was ohserved in all cazes, and in two f_H-eﬁ.umnnt
and Sims) seemed to be localised semewhet in the mght iliac fossa; and all
three boys had tympanites, © In addition there oceurred in ol three an eruption
of roscolu spots,  In the case of Benwmont, in whom the erupbion sppenred
earliest, the spots cxisted in considerable pnumbers over the abdomen on
26th September.  In all respects the spots behaved like the spots of cnteric
fever. ‘They eonld be mode to disappear on pressuee, and suecessive crops of
them acenrred from time to fime, as was proved by marking the earlier erup-
tions with ink, In the case of Pierce the spols were even more sbundant and
extensive ; Sims had about the same smount of them s Beawmont.  Further,
hipody cvacustion cooursed in two of these cases.  Sims had blood in his
muotions onee only, and then to no great smonnt.  But Pierce had (necording
4o the persons attending on him) eopious bleeding from the howel on three
oecasions toward the end of his illness ; and the manner of his death was con-
sistent with sudden bhamorrhage into his bowel as well as with (what at the
tiine was thought to have eecurral) intestinal perforation. On the evening of
the 18ih duy of his ilinesz he =at up in bed resiing on his clbow calling for the
bed-pan, and this not being beought immediately, be cxcluimed * Malke haste,”
Before however the commede sould be gob to the bed, * rateling in his throst "
oecurred, and he fell back and disl.

Inssmuch ns  eireumatsnces, which have recently oocurred, show the
diagnoais thus made to have been a mistaken one, it appears desirable, for the
lielp of fature observers, to put on reeord an secount of The synaploms (so faras
they can now be recovered ) exhibited during the outbreak.  And here it may e
pentioned that stress of work occasioned by the outheeak, all of which along
with private practice had to be bopne singlehanded, has been the reason why
notes of the cases have been, excepling temperatures, less complete than could
b washed.

Bympfens obierved during e owfbreak thet might dece been referable fo
eaterie fever,

The symploms initiatory of iness, so for as the grover enses wene concernod,
seemed mot inconsistent with commencing enteric fever.  Pomiting is not, it is
true, usually o symptom in enterie fever, but its presence in eight or ten cuses
wis not necessarily rexson for suspecting other disease.  Abdeminal femderiess
il pain wx wsted in ol the severe coses, and in two seemed S0 be mest aeate in
ihe right iline region.  Tympanites was ohserved more or less in all the cases
confined to 'hr.'.l% Iiarrhea: two only of the severe cases wore without
looseness of Tuwels at some poriod of their illness; some had diarrhoees through-
out, In two cases it was, as has been said, =evere. The modioas in the
diserlien, eases wers in colour and consisteney just such as might be looked

for in enteric fover,  Bowed bemorrkage : three boys had blesding from the
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bowels; in ene, Pierce, the hemorrhage was copions, and repeated on theee
ocensions.  The fongue, though at first coated with brownish-white fur, became
during the progress of severe cuses dey and brown, with reddish eilges, In
some cases the teeth and lips were covered with sordes.  Erupiion of spoefs -
nine boys had spats of some sork, upu'ﬂli;r noticeable on the abdomen. In
st eases they were just such spots as might bave been expected in enderic
fever. Corlainly in one case they appearcd in successive crops.  Epistaris ;
three boys had epistaxis; one, Tteawnis, had it severely, bat he wos subject o it
when well.  froweiial eatorrd, though only noticeable in four cases, was just
such ss might have occurred in enferic fever. Porwuowic: one b il
preunonia.  Deafeess: six of the boys who were severely ill (including Beau-
ment, Piesee, and Sims) suffored more or lesa from deafness,  Ielirtum, §oo. ¢
seven were delirions, too to the extent of requiring Farcible restesing, sl two
alsn { Benwmaont and Pierss ) were for some days unconscions.  Relopse med siow
recovery : three coxes (includiog Pesamont) relapsed, and in seven cades
recovery was very slow. Lass of kair; several boys during convalescencs sufered
from boas of har,

S’Wmms abserred in one or eroller coge qf siekaess -I'ilm!, nlﬂrr fhe nolure oof
the dizeaze ke been ascertaimed, were seen fo be comdanand with sympt
of irtchinnsis, as described in books.

Initigtary sy:rmr.—[‘nin in the stomach, nausen, and distaste of foml
were complained of in ol cases from the severest o the shghtest, Such
symplorms are certainly in sccord with those deseribed as belonging to the
commencement of trichinosis, and their presence in off cases (including the
doultful ones which except for these subjective symptoms did not appear
ill st all) moy now be regacded as fttng better with trichinosis than with
enteric fever.  The presence too of comiting in the severe cases is suggestive mather
of the former than of the lntter nffection. Abdominad prim, (enderress, omid
Sulnesr, which existed in 6l the severe cases, and i many of the shighter ones
also, and which m'rmrmlj" WS 8 Very pmminml. and troublesome symptapm,
i in equal aceord with a theory of richinosis and of enteric fever. So
alao is the fymposites,  The dicrrbera agmin, which wes a conspicosus [eature
of the severe cases, and which was doubtfully present or even shsent in the
alighter ones, might as well have belonged to irichinosis as entevie fever.  The
character of the ceccuabions too is compatible with the affection having been
trichinosie,  lood in the stools has not however heretofore (s0 far as [
know) been noted in trichinosis, The fougee furred and breownish-whits st the
commencesent (and throughout in slight cases), and becoming dry and brown
with reddish edges during the progress of severe cases, was related probably rather
to alimendary disturbence and fever thun to spectile disense of either sort.
The same remiark applies o sordes,  The lemperafares were none of them in
any way typical of enderic fover; and this is espocially o be remarked m e
inception of the eurves ; moveover, in mony and in severe cases the difference
ordinarily to be observed in enteric fover between the morning and evening
femperatine wWas not noticeabile,  In short the temperatiures eenely showed
“ gontinued ™ and in scvere cases long-sustained fever.  Sweatimg, which is
mmenttoned as eocurring in tclinesis, was present in several sovers coses, In
Bepumont and Bradshaw it was profuse and wetted the bedelothes.  Eraption
ef rosole spefs.  Excepting bosls, eraption of any sort in trichinosds appears
1o be wnknown, As regards the owntheesk in question it deserves notice
that in more than one case having cnteric-like cruption, the spots wem
unusually laeze and blotchy; amd that in one instanes (Pipee) of not in
oihers, the spots abonnded on the arms, thighs, and legs as well ns on the chest
and abdomen, Hroockiel catarck, poevmaoria (one case), deafiess, and defirium
in certain of the severe cases, are symptoms compatible with the outhreak
having been frchinosis.  So also was the ocoarmence of relapaer and the fore
of katr during convalescence.  The duralion of filaezs may now seem to fovour
the view of trichiniosis. Tt differed greatly, varying from silment for a few days
ine sligghie or dloubeful cases 1o illness Iasting without lreak fexeept temporary
vemperuture fall) for upwards of 70 daysin the case of Sims. Jewndice oeearrei
duping and after the outhreak in some dozen boys, few of whom hod even teifling
mdispesition.  Though not keown beretofone to be thos redated 1o ouwtbireaks
of either enterie fever or trichiniosis. its orenrrence under present cincume-
stunces deserves natics, us having possibly parusitic couse,

Symplares the! meght in an oulbreak of frichinosis be expeeted o manifecr
themseloes, bat whick in the * Cormwall™ sutbrecks were By o means
prowineat,

Fain in the limbs early in iffnees was not complained of, exeept perhaps in
one cade (Bmce), who 8 entered in the day-book ns having © rheunutim.”
Another boy is remembered on falling ill to have moved as if suffering From
stiffness.  (Bdema of the foce or eyelive was noticed in only twoe instances,
Many of the boys, indeed, bod flushed fuees on falling i1, and aboot the eyes
looked as if suifering from bad eold in the hesd.  Wuzenfor sypmpioms. —In
no case was obvious swelling of muscies present, Confraction of muscles
might have existed in one case (Wear), who lay in bed with his knees
drawn ap to lix clin, and with his fore-arns fexed. e was st this time
only semi-conscious, and made no somplaint whatever, Several others of
the boys on moving sbout during early convalencence appearel o sufler
from stiffness; but ot is difficult to estimate bow far s may not have
been due to confinement (o bed.  Temderness and soreness of muscles was not
conspiceons,  Poasthly the aldominal tenderness, so noticeahle in many enses
may have been partly due to soreness of the museles. In onc case [ Marks,
who bad prewmenia), the muscles of the chest were decidedly tender to touch

L4
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and afterwards this boy suffercd from soreness of the left biceps. Several hoys,
too, as-the attendants of the sick now remember, eried out with pain on
moved in bed.  In Sims this was specially noticesble, voluntary movement o
the bead, in his cose, on the pillow, catsing exclamations of pain.  Iisiressing
dyspmea, {rismus, marked aphonie, or impairesd morement gf the fongue, were not
noticed in sny esse.  Dysphagis, however, may have been present in Pieres,
He complained constantly of sone threat, and as no ohjective symptoms conld
be discovered therein, this may have been due fo tendermness or soreness of the
museles of deglutition. (Hdema of the feef, logs, and thinks was not present
exoept in one cose (Marks). This boy had an attack of preumonin, during
whiEh be suffered early and continually from epgastrc pam, complained glzo
of nanzen, and couid not be got to take his food.  He it was who tendor-
neas of the thoracte muscles, nnd afterwards soreness of the biceps. Anasores
of fke frunk was abeent in all coses,
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