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INSPECTOR GENERAL'S CIRCULAR No. 19 oF 1870.

INsPECTOBATE GENERAL oF CUSTOMS,
Pering, 31t December 1870,
SIR,

1.—IT has been snggested to me that it would be well to take advantage of the

eircumstances in which the Customs Establishment is placed, to procure information with regard
to disease amongst foreigners and natives in Chine; and I have, in consequence, come to the
resolution of publishing half-yearly in collectod form all that may be obtainable. If carried out
to the extent hoped for, the scheme may prove highly useful fo the medical profession both in
China and at home, and to the public generally. I therefore look with confidence to the co-opera~
tion of the Customs Medical Officer at your port, and rely on his assisting me in this matter
by framing a half-yearly report containing the result of his observations at.................. upon
the local peculiarities of disease, and upon diseases rarely or never encountered out of China.
The facts brought forward and the opinions expressed will be arranged and published either
with or without the name of the physician responsible for them, just as he may desire.

2.—The suggestions of the Customs Medical Officers at the various ports as to the points
which it would be well to have especially elucidated, will be of great value in the framing of a
form which will save trouble to those members of the medical profession, whether connected with
the Customs or not, who will join in carrying out the plan proposed. Meanwhile I would
particularly invite attention to—

a.—The general health of....................during the period reported on; the death rate
amongst foreigners; and, as far as possible, a classification of the causes of death.

b—Diseases prevalent at.....cooiiniiiiiiinn

c.~General type of disease; peculiarities and complications encountered; special treatment
demanded.

Season.,
d.—-Relation of disease to < Alteration in loecal conditions—such as drainage, ete.
Alteration in elimatic conditions.

e.—Peculiax diseases; espeeially leprosy.
Absence or presence.
Causes.
Course and treatment.
Fatality.
Other points, of o general or special kind, will naturally suggest themselves to medical meun;
what I have above called attention to will serve to fix the general scope of the undertaking. I
have committed to Dr. Arex. Jamiesow, of Shanghai, the charge of arranging the Reports for
publication, so that they may be made available in a convenient form.

J—Epidemics
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3—Considering the number of places at which the Customs Inspectorate has established
offices, the thousands of miles north and south and east and west over which these offices are
seattered, the varieties of climate, and the peculiar conditions to which, under such different
circumstances, life and health are subjected, I believe the Inspectorate, sided by its Medical
Officers, can do good service in the general interest in the direction indicated; and, as already
stated, T rely with confidence on the snpport and assistance of the Medical Officer at each port in
the furtheranece and perfecting of this scheme. You will hand a copy of this Circular to
Dr. ...l , and request him, in my name, to hand to you in future, for transmission to
rayself, half-yearly Reports of the kind required, for the half-years ending 3rst March and
3oth September-~that is, for the Winter and Summer seasons.

4:___ * * * * *
I am, ete.,
(Signed) ROBERT HART,
I. @G

Tae CoMmissIONERS OF CustoMs—Newchwang, Ningpo,
Tiendsim, Foochow,
Chefoo, Tomsut,
Hankow, Takow,
Kiukiang,  Amoy,
Chinkiong,  Swatow, and
Shanghos,  Canton.




1885.1 MEDICAL REPORTS, NO. 30, v

Suawenay, Znd April 1856,

SIR,

I8 accordance with the directions of your Despatch No. 6 4 (Beturns Series) of the
24th June 1871, I now forward to the Statistical Department of the Inspectorate General of
Customs, the following doecuments:—

Report on the Health of Chefoo, p. 1;

Report on the Health of Amoy, pp. 6, 7;

Report on the Health of Ichang, pp. 8,93

Report on the Health of Pakhoi, p. 10;

Roport on the Health of Shanghai, pp. 11-16; each of these referring to the half-year
ended joth Septernber 1885.

Report on the Health of Foochow for the year ended 3oth September 1885, pp. 2-5.

Report on the Health of Seoul {Corea), pp. 17-30. :

An Appendix containing a translation of a paper dealing with the force and mode of
action of the Muscles which preduce “ Bearing-down,” pp. 31-51.

I have the honour to be,
Bir,
Your obedient Servant,

R. ALEX JAMIESON.

THE I.NSPEC‘I‘OR GENERAL 0F CUSTOMS,
PEKING.
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Dr. W. A. HENDERSON’'S REPORT ON THE HEALTH
OF CHEFOO

For the Half-year ended 30th September 1885.

PuriNe the past hot season, amongst residents and visitors the only form of contagious
disease that appeared was scarlatina, and that limited in the Settlement to one family of which
the four children were attacked. In connexion with this circumstance it is interesting to
note that their mother who nursed them was attacked a month afterwards with erysipelas
within six hours after having given birth to a child, though antiseptic precautions had been
taken. The child then born was eyanotic and lived a month.

The mortality amongst the residents and visitors consisted of two cases of cirrhosis and
one of sprue,—the last being four years in duration,

From the French fleet which visited this port 27 ceses were sent to hospital. These
cases consisted of one of atrophy of the liver, two of fever, which were brought on shore in a
state of stupor from which they never emerged, and the remainder for the most part were of
dysentery, which yielded to treatment.

In one of tha dysenteric patients an abscess ir the epigaatrie region of the liver was demonstrated
by the hypodermic syringe. Owing to ite small size and the character of the situation, operstive inter-
ference was suspended in the hope that it would disappear, which it eventnally didy the patient recovering
both from his intestinal and hepatic disorder.

The result was in no small measure due to the sedulous care of a lady who deveted
herself to the sick during their stay in hospital. '

The mean maximum and minimum thermometrie observations for the four months, June,
July, August and September, are as follows:—

JUKE, JuLy, Avucusr.  SEPTEMEBER.

Minimom. . . 70° 74° 76° 635°
Maximum . . 75° 77° 82° 75°
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Dr. T. RENNIE'S REPORT ON THE HEALTH
OF FOOCHOW

For the Year ended 30th September 1885.

Durma the earlier part of the period reported upon the bealth of the foreign eommunity
was good. The winter was exceptionally cold. On many nights in Janvary and February
thers were slight frosts, and on several occasions the higher swrrounding hills were capped
with snow. With the early spring raips, whick were very abundant, came a few cases of
malarial fever.

During the snmmer months glimatic affections, such as rhenmatism, malarisl favers
diarrheea, hepatie disorders, and dysentery—generally of a mild nature and aflecting the younger
members of the community —were markedly prevalent. Although the summer could not on
the whole be considered nnusually warm, it was charaeterised thronghont by marked changes
of temperature, which may have had considerable infinence in determining the smount of
.sickness, Thonderstorms and windstorms were very frequent early in the ssason, and towards
the end of Awgust & typhoon of great violence passed over the Settlement,

During the year, among foreign residents there were four births and two deaths, the
latter being cansed by typhord fever and cholers respectively.

The following are the notes of the fatal case of typhoid fever :—

Deceased, s ohle, sged 42z years, bad resided in Chira npwards of 20 yesrs, and bad always been
a free liver. On the afterncon of zoth June 1 was called to see him st his office. He said o was
suffering seversly from musculsr pains all over his body; bad been out of sorts for about a week; that
three nights previously he had takem a dose of purgizg pills, and on the following merning a dose of
Friedrichshall ; 2nd that ever since be tovk tbe medieing bis bowely had been very loose. Temperature
in mouth, 103° Being very busy he reluctantly complied with my request to go beme to bed. At
bedtime be took 10 grains of quinine and 10 grairs of Dover’s powder,
18t July, morning.—-Had passed a very restless night ; wes mueh prostrated and felt that he must
remsin in bed. Topgne moist, slight white fur ; bag three loose motions during the night.  Abdomen some-
what tumid, eo-cecal gurgling, and slight senderness on pressure in the xight iline fosaa. Aves of splenic
dulness iwcressed, Pulse, 9r; besrt and lungs normsl. No albumen in wrire, Skin moist; temperature
in axills, 103°. Tlp to the evening of g4th July, beyond incressing prostration, there wae but little ehange
ia the condition. The nighte were restless. Deily, from three to six loose motions were pasved. The
pulse ranged from 88 to 96, full and strong. Sinee the morning of 1st July the temperature had been
carefutly taken in the axilla slmost every two honrs during the day, and sometimes when awake st night
the tomperature was also recorded, From these records it was ebserved that the morning remission waa of
very ebort duration. The tsmperatare began to remit 8t 7.30 A.M., and the daily exacerbationy commenced
at g AM., voaching the highest point esrly in the aftermoon. With but slight variations the temperature
remainod high till the following morping. At 6 pa. on znd July tempersture was 103°; pulse, 100
At 7 aM on 3rd July temperature wad t04°.3 On 4th July a few rose spots scattered over the epigastrinm
were noticed, .
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5th July, morning.—Muttered and talked a good deal in his sleep. Intellect seema cloudy, and he
js very deaf. Ias no headache, but says acalp all over is tender to touch, Has no desire for fuid, but
when given drinke greedily. Tongue, thick fur in centre. During night passed two loose, peasomp and
very footid stools. Abdomen all over tender. Area of splenic dulness much inereased upwards. A
number of rose spots were seen over the chest and upper surfnce of abdomen, Had a slight cough, with
mucond expectoration.. Pulse weak, small, 120, In thiz condition patient remained till the morning of
7¢h July, when he was completely prostrated and lay in an wnconscious state, from which ke was with great
diffieulty aroused. After repeated pressing he was induced to show his tongume, which was dry and brown,
and the teath were govered with sordesn Loose motions containing g little blood, and urine had been
passed in bed., Abdomen distended with gas. Pulse, rzo, weak, soft, double. The dependent portions
of lung were dull on percussion. A gradually cooled bath greatly ameliorated his condition, so that he
wse able to speak and intelligibly answer questions ; but he quickly relapsed into a semi-conscious state, and,
except when roused to take food or to be bathed, so remained till 3 r.u. on the aftermoon of Bth JFuly,
when he died.

From the morning of 18t July the patient had daily consumed as food and drink 4 pints of milk,
to ench. draught of which an equal guantity of either soda-water or Apollinarig had been added. Towards
the end of hig illuess he bad to be roused to take his food, but when roused drank as quickly as his parched
tongue would parmit. Up to the morning of 6th July 3o grains of quinine, in divided doses, commencing
the administration with the morning romission, had daily been given. Up till the evaning of 4th Jnly
the petient’s body had, every four hours, heen sponged with water; afterwards the gradually cocled bath
wae substituted for gponging. On the morning of 5th July the administration of alcoholio stimulants, in
small and frequently repeated doses, was commenced, but never had any beneficial influence over the course
of the illness. From the first an ice cap had been worn, and, to control diarrhoea, amall dores of Dover's
powder had beon used from time to time,

Postmortem, 5 Howra afler Death.—Only the abdomen was examined. The temperature in the
recto-vesical pouch wes ro8®, In the ilenm the charaocteristic lesions of enteric fever were fonud in a very
-aggravated form. PEYER'S glands were extensively disorganised, and msny of them, almost separated from
the surrounding portions of bewel, weve on the point of sloughing, The mesenteric glands were greatly
eniarged. The splean was four times its natural size.

_'The accompanying chart shows the fever curve. The temperature was tgken in the azilla at
830 am, and 7,30 B3

ars..| 1 2 3 455\6
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About the same time that the fatal case of typhoid fever accurred, three other forsign
residents, ocoupants of the same house, were affected with this disease, which ran & mild ecurse
~ 2nd ended in recovery.
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It is very likely thet the disease was communicated by milk contaminated with polluted
water, For some time those affected had been getting their milk supply from the same native
dairy. Some months previeus fo the outbreak of the fever I bhad, at the request of the head of
the house in which the three cases occurred, examined the milk ordinarily supplied, and found
that at the very least the sample had been diluted to the extent of one quarter.

The death from cholera occurred on the 25th August.

On 15th August deceased was taken ill with acute dysentery, which most satisfactorily yielded to
the usual treatment by large doses of ipecacnanha. Since zznd August be had felt quite well; formed
stools had been regularly passed ; and be had been attending tc his duties. At 1o p.M. on the evening
of 24th August, when he retived to rest, he was perfectly well, and slept well till 4.30 a.m., when he was
suddenty seized with profuse vomiting and purging. Extreme prostration quickly followed ; severe collapse
set in early ; and death occurred at z Pm.  The usual treatment, together with hypodermic injeetions of
morphine and sther had no beneficial effect.

Ou the following day, at 2z P.M., the servant of decemsed was suddenly attacked with cholera, and
after an illbess of five hours’ duration, died.

In November a non-resident foreigner died of hypertrophic cirrhosis of the hver.

The deceased gentloman, who was 59 years of age, had always been a careful liver, but had never
enjoyed robust health. Thirty years ago, after residing in Foochow for four years, failing health compelled
him to return to his home in America. There he was speedily restored, and although occasional slight
dyspeptic troubles occurred, he was able, until a short time before death, to pursue with vigour his
professional calling. About midsummer 1884, being in weak health, and an opportunity of revisiting
the Eagt having presented itself, he, thinking that a sea voyage wouid improve his condition, sailed for
China. His journey across the Facific did not have the desired effect, and during a sojourn in Japan
and North China serious derangement of the digestive functions set in. By 16th September the stormach
retained nothing but fluid food, and there was slight jaundice. Towarde the middle of Ootober but little
floid food wae retsined by the stomach ; jaundice had greatly increased ; and hepatic pains became
troublesome. On 6th November he reached Foochow. Failure of digestion and nutrition hed by this
time cansed much exhaustion and emaciation; icterus was intense; and at times he complained of much
pein in the hepatic region. The area of liver dulness was uniformly excessively increased. In the mipple
line absolute dulness on percussion extended from the nipple to- a point 3 inches below the margin of
the ribs. Ip the middle line of the body the liver reached the mavel. The surface of the liver where
not covered by the ribs was found to be perfectly smooth; no fluctuating or soft spot could anmywhere
be detected, and the lower margin was firm, smooth gnd well defined. The spieen was much enlarged.
There was slight ascites. The physical signs of heart end lungs were normal. The urine was atained to
almost the golour of porter by bile pigments. Sometimes in the evening there waa slight fever.

During the first week of his residence in Foochow careful feeding by the mouth and by the rectum,
with rest i bed in & warm room, cansed shght improvement ; but after the firgt week he gradually sank
till 22nd November, whon he died.

At a postmortem examination held some hours after death the liver was found to be anormously
enlarged, weighing 1501 ounces. It presented a smooth surface, was exceedingly firm and tough, and when
laid on a table did not alter in shape. The cut surfaces were of a greyish-green colour and had a mottled,
granular appearance, A little bile and five emall gall-stones were found in the gall bladder. In the large
bile channels no obstruction could be found. The spleen was three times its natural size, and the head of
the pancreus was very large and of fibroma-ike consistence.

Among natives during the year there was no epidemic,
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The occurrence of small-pox during the winter months has in recent years been
extensively modified in its extent. Vaccination, for some years gratuitously provided by the
native authorities, hag been eagerly sought after.

In summer several severe and fatal cases of typhoid fever were observed among the
Chinese.

Towards the end of August and in September a few sporadic cases of cholera were
encountered. After a few hours’ illness, characterised by the most marked manifestations of
malignant cholera, death usually occurred. In July some deaths, ashore and afloat, caused by
cholera. were reported from Sharp Peak. The disease was next heard of among the floating
populstion on the river off the foreign settlement, and after this a few cases came to light in
the villages around us.

From the middle of July up to the end of September 30 cases of beri-beri were admitted
into the Foochow Native Hospital. As far as admissions into hospital went, the disease was
confined to soldiers, and with the exception of one case in a soldier from Swatow, the remain-
ing 29 cases occurred among soldiers who had during the previous autumn come overland
from Honan. No cases in natives of this province were met with, and hitherto I had not
seen the disesse. Anpnually during the past six years about 5,000 new out-door and in-door
patients have been treated by Dr. Apas and myself at the Foochow Native Hospital, and until
this summer we had not met with & case of beri-beri, neither could I find any record of t.ins
disesse at the other native hospitals in Foochow.
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Dk B. S. RINGER'S REPORT ON THE HEALTH
OF AMOY

For the Half-year ended 30th September 1885.

THE half-year just terminsted has been one of the most unhealthy periods noted for
many years past in Amoy; dysentery, diarrhcea, typho-malarial and enterie fevers, and hepatic
congestions being amongst the most serious cases treated.

Three deaths have to be reported: one from acute dysentery, one from apoplectic coma
and one from enteric faver. . -

There were four births.

The patient who died with apoplectic coms was brought into the Kulangsu Sailors’ Hospital from
2 light station in a state of complets insensibility, and died without recovering coneciousness. The history
of the case was not very clear, but it appeared there had been some pxpesure t0 the san.

At a postmortem examination the dura mater was found partly adherent at the posterior portion of
the vertex, both to the skull and pia mafer, which waa gonerally cougested; there was also considerable
congestion of the choroid plexus. On section of the brain, nnmerous blood puncta were visibie, disseminated
throughont the cerebral matter.

A severs case of typhoid fever occurred in July, which terminated fatally before the
middle of the third week.

There was no characteristic erupiion in this ease. Trom the following chart it will be seen that a
vory high tempersture was reached towards the ond of the disesse, the thermomster registering 108"z
¥ahr, in the axilla shortly before death.

A vapid accession of heat took place on the last day, the temperature rising without interruption
from 304°.% in the sarly morning till it reached the maximum recerded.
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Great mental confusion existed from early in the ease, and it was very difficult to persuade the
patient that he wae seriousty ill, as he did not suffer any severe pain,

The bowels were generally loose, but there was uo grave diarrheea.

On the 14th day of the fever a copious evacuation of offensive, dark-coloured lignid and broken-
down blood clot took place early in the morning, and was repeated, to a [ess extent, later in the day, buf
never afterwards; and from that day forward, it will be seen by the chart, the temperature gradually rose
without remission until the time of death.

At s postmortem exmmination, on opeming the peritomenm there was an escape of feetid gas; the
abdomen, however, contained no free flyid, nor was the appearance of the peritoneum notably altered.
Towards the right iliac region deep congestion and matting of tissues were so pronounced as to render the
removal of the ciecum a matter of difficulty. A continnous portion, consisting of about z feet of small
intestine and balf & foot of colon, was removed for examination ; on being opened it was found to eontain
a small quantity of disintegrated, treacly blood of wvery fewetid character. In the meighbourhood of the
ileo-ceecal valve and for a fow inches above that spot there were characteristic ulcerated PEYER'® patchies ;
tha ileum above the valve was paceulated, and in the sac wes found a large, ill-defined slonghing ulcer
‘perforating the wall; the wargin seemed normal. Three-fourths of the ciroumference of the ciecam imme-
"diately below the valve was found to be a sloughing, ulcerated mass, with the wall perforated in one part,
forming an opening sufficiently large to edmit the forefinger, the perforation being, however, protected by
adhesions. Extending along the colon downwarde for g inches were found a pumber of typieal nlcerated
Pever's glands ; at this spot a large sloughing, non-perforating ulcer, the size of & florin, was found, the
corresponding peritonesl surface of which was deeply congested but not adherent. The contents of the
color were small in quantity and of the same colour and consistence as that of the small intestine, and the
bowel wan distended throughout with foetid gas.

The fatal case of dysentery was seen only a few days before the fermination of the
disease. It seems to have supervened after a severe attack of neglected diarrheea, during which
the patient injudiciously indulged daily in quantities of pineapples and other fruit.

The attack was very acute, temesmus and constant action of the bowels being marked aymptoms;
these were, however, £o & certain extent modified by large deses of ipecacnanha, which were well borne,

but the patient was too far gone to recover,
At r postmortem the whole of the interior of the rectum and a considerable portion of the colen

was one mass of ulceration, the mucous membrane of these parts having entirely disappeared.
Of the four births, three labours wers natural.

In the fourth ease the pelvis, though of normal shape, was unusually small; and on two previous
occasions the mother, after prolonged suffering, was delivered instrumentally of dead children at the
full time, on esch ocension the child belng fully developed and of larpe eire, desth resulting from the
necessary gurgical proceedings. It was therefore comsidered advisable on the last occesion te induce .
prematurs labour, which was accordingly done a month before the expected time, in the manner recom-
mended by Barwes, and after some delay in the production of nterine action, the patient was safely
delivered by forceps of a living female child. Both progressed favourably without en untoward symptom.
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Dr. A, HENRY’'S REPORT ON THE HEALTH
OF ICHANG

For the Half-year ended 30th September 1885.

THE weather during the past summer was fine and dry, and there was an absence of
serious illness among the population. Malarial fever 1 scarcely heard of, and in this district no
cases of cholera occurred in the period under review. But from Shashih and other low-lying
places between this and Haukow there were reports of an epidemic disease which- from the
descriptions seemed to be cholers. As some eases of this nature have lately occurred in Ichang,
I shall defer any further mention of the disease until my next Report.

The health of the Customs staff wes very satisfactory; and as a residence Ichang seems
to be one of the healthy ports, especially as regards immunity of foreigners from malarial disease.
Of the poorer matives I saw a considerable number as patients, but their maladies were
gonerally of a trifling character, One exceptional class must be noticed, however, namely, cases
of syphilis. In Ichang this disease is very rife, and the symptoms are much more severe than
I bave seen in England. Secondary eruptions assume always a pustular or psoriasis-like
character, and in a short time perforation of the palate is liable to come on. Treatment
with PLUMMER'S pill seems to do very well, and I find mercury in this form is genserally
well borne.

The following case is perhaps worthy of note :—

A child, 18 months old, was brought to me, which, it was alleged, bad swallowed a pea-nut seven
days previously. It had suffered since then from repeated paroxysms of coughing; its breathing was
always laboured, and any attempt to take solid food brought on a fit of coughing. Wheun I saw the child
these gymptoms still existed ; and on making ap examination with the finger 1 fancied 1 detected a foreign
substance in the back of the pharynx, but it was not so hard as » pea-nut might be sopposed to be.
However, on withdrawing the finger the child was noticeably better ; it breathed eusily, and on ite trying
to take a lump of sugar, the swallowing was eagy and followed by mo fit of coughing. Apparently, the
offending mass bad been sent down the gullet by the finger, and the child left perfectly cured.

In cases of ophthalmia where the cornea is implicated I find calomel flicked into the
eye the most ready and efficient remedy, and it has as marked an effect on the conjunctival
inflammation as on the comesl ulceration,

I append a meteorological table for the summer months; it is abstracted from obser-
vations (except the barometrical readings for April, May and June) taken with new and
corrected instruments.
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Dr. J. H. LOWRY'S REPORT ON THE HEALTH
OF PAKHOI

For the Half-year ended 30th September 18835.

Tar health of the foreign community during the period under review has, on the whole,
been good.

The summer has been hotter than usual, and the rainfall has been in excess of previous
years; during August it was very great.

Two births have to be reported, the first since the opening of the port. A ecase of
dysentery oceurred in a missionary after return from a tour in the interior, and gave way to
treatment. A case of liver inflammation and one of phthisis fill up the list of serious cases
that have reguirad treatment,

Luen-tzi (M F) or Bubonic Plague~-Not a single case has occurred here this year, but
a few cases were reported at the prefectural city of Lienchou.

I append my own meteorological observations taken here (latitude, 21° 29' N.; longitude,
109° 6" E.), supplemented by the Harbour Master’s register of the rainfall for six months.

MEeTEOROLOGICAL TABLE.

THERMOMETER. Ramw,
MoNTR. TS : ” - T Rexsass,
Highent ' Lowest | Highest | Lowest | Average | Average | No, of Fall
by Day. ' by Day. |by Night. | by Night.| Day. Night,. Days, '
1885, 5 °F. . R °F ‘F °R °F Inches.
April....oee i 86 | 6o 70 59 43 70 6 2,60 )
Moy .. f 00 ' 73 56 J2 Bs 77 & 6.40 Sevaral
Juge. el 89 74 85 72 84 76 13 24.50 e:ﬂundmﬁm
July.oe {38 I 75 87 76 84 go o 15.40 occurred.
Avgust............ 8 72 83 73 83 76 21 47.70
Beptember......... 87 r| 73 85 73 83 76 1o 12,10
i :
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Dr. ALEXANDER JAMIESON'S REPORT ON THE HEALTH
OF SHANGHAI

For the Half-year ended 30th September 1885.

ApsTraCT of METEOROLOGICAL OBSERVATIONS taken at the Observatory of the Jesuit Mission at
Zikawel, for the Six Months ended 3oth September 1885, Latitude, 31° 12’ 30" N,;
Longitude E. of Greenwich, 8% gu 455 *
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Under the headings * Diurnal Mean Temperature in Shade,” * Humidity,” and “Ogone™ they indicate the daye on which the
mean readings were respectively highest and fowest,
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For the above abstract I am indebted to the Rev. Superintendent of the Zikawei
Observatory, Frequency of thunderstorms, large amount of rainfall, aud generally moderate
degrae of temperature were the notes of last gummer as they struck the ordinary resident. The
highest temperature registersd at Zikawei was 100°.2, on the 21st August. In the Settlement
95.°4 was the highest reading of a NEGRETTI and ZamBra standard, hung about 30 feet from
the ground and carefully sheltered from radiation. This maximum was reached on two
consecutive days—the 2oth and 21st August. Night temperatures were reasonably low all
through the summer, the highest minimum occurring on the night of the zoth August, when
82° was registered. On the 15th September the night temperature fell to 38°, and after this
date there was no notable rise.

The diseases usually prevalent during the summer months presented this year little
worthy of special remark. Enteric fever, malarial affections, including neuralgia and orchitis,
eatarrhal sore throat (starting chiefly as tonsillitis), museular rheumatism in its various forms,
hepatic congestion, diarrhen and dysentery, including the acute inflammatory disrrhea of
children, contributed most largely to the monthly sick lists. So-called typhus, probably in most
instances neglected remittens fever, proved fatal to a large number of patives. Conjunectivitis
of a severe grade was frequently observed among foreigners. Two cazes of pernicious fever
with choleraic symptoms, in children, occurred in my practice between the 23rd and 25th
August, but yielded to general trestment and quinine in large doses. A third case, also in a
child, of which I am informed, terminated fatally on the 23rd August; but this was probably
cholera. There was a very remarkable outburst of dysentery and inflammatory diarrheea during
the first half of August, affecting persons exposed to the most various eonditions, and irrespsctive
of age or sex. At this time the weather was dry, the temperature ranging hetween 72° and
go°. In the middle of May, when the weather suddenly became cold and wet, there was also
& short period marked by rapid increase in the number of cases of fever and diarrheea and
by the temporary going wrong of patients already convalescent from climatic troubles. Yet a
precisely similar burst of wintry weather at the end of May was attended by no such alteration
in health conditions.

Towards the close of June a very high mortality among the Chinese was reported.
Porsons in excellent health were said to be seized with fever accompanied by diarrhees, which
carried them off with great rapidity. Children specially suffered. 1 saw no cases. A meonth
later cholera had fully established itself among the natives.

The crew of the French gun-boat Aspic were among the earliest foreign sufferers from
cholera. The following memorandum of their experiences was kindly supplied by Dr. CavaUiL
of the French navy :—

During the first half of August a certain number of mes, varying between rz and 15, daily
prezented themaelves at the morning visit, complaining of diarrheen. About 3o in all were attacked, out
of a total strength of go. The affection was usually trivial, and yielded readily within four or five daya ta
treatment with bismuth, diascordium and laudanum. A few cases, however, were less amonable, the
flux lasting for 10 daye or 8o, The discharges were generally sercus, devoid of bile and extremely liquid.
Things were in this condition when at 9 a.at. on the t3th August » lad aged 17, who had not been
ampong the sufferers from diarrhees, comeplained of a sudden dizziness which had attacked him a few minutes
before when going to stocl. He had been picked up almost insensible and. carried to the sick-bay.
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The skin was pale, damp and cold; palse, small, weak, g5: pain in lumbaer vegion, fugitive cramps in the
calves, occasionul violent griping; fongue dry. He was ordered a cup of tea with um, and a spoonful halfhourly of
a mixture containing sulphuric ether and lawdanem. Two hours later the colic and the cramps in the lege bad become
violent and almost continuous. DProstration extrems, face earthy, eyes sunken, pulse fallen in frequency {80) but
almost imperceptible, FEvery hall hour there was & gush of blackish fluid from the bowels. The medicine was
contirred, 6 grammes of seetote of ammonin was administered in a single dose, and champagne was ordered. Every-
thing swallowed was, however,. rapidly rejected by vomiting, The patient was meanwhile wrapped in blankets. No
effect: was produced by trentment, and death oceourved ab 2 ram, cyomosis being then general. The rectal temperatuxe
taken after death was 403 ¢ Rigidity set in about 14 hour Iater.

Meanwhile the Adapic had started for Hongkong at neon on the 13th.  Three fresh cases occurred
during the night of the 13th-14th,

One of the patients, who was attacked at 1 a.M., presented identically the same symptoms as those noted in
the fimt case. Treatment with lurge doses of extraet of opium, slong with acetate of ammonia and champagne, was
immediately instituted, but medication wag rendered inoperative by uncontrollable vomiting. We were at ses, and
without the help which ice would have afforded in calming the gastric irritability. The patient died about 1o a.m.

The symptoms were less acute in the othee two casez, who were torpid and indifferent.

The lad first attacked had not been on shore for a fortnight. The second had landed frequently
and had paid several visits to the native city.

{On the evening of the 14th a fourth man came under treatment, raising the number of cases
actually on board to 3. The treatment for all alike was as follows :—

Champagne every hour,
One spoonful hourly of & mixture containing—

Extract ofopiunr . . ., . . . . . . . . . . . 0.20gtamme.
Sulphuricether . . . . . . . . . . . . . . . 2odrops
Acetate of ammondia . . . . . . . . . . . . . 8grsm;mes
Feppermint water . . . . . . . . . . . . . . 25 »
Water . . . - . L 0 . . . v . e 100 »

Cold rice water and hariey water were given as drinks, An cnema of carbolic acid was administered morning
and evening.

The Aspic had now put back to Woosung. During the forenoon of the 15th a fifth ease occurred,
Every cage of dimrrhasm, however slight, was sent to the General Hospital, and T landed at Woosung the
four men who weroe too ill to be sent to Shanghai. The ship was carefully disinfected with sulphurous
acid gas, and scoured with carbolic acid and permanganate of potash in selution. Chloride of lime was
also freely used.

On the 16th T sent ove of the men to hospital who had been attacked during the night of the
13th—r4th, A sixth case ocourred on this day, whom I kept at Woosung,

On the r7th a case (the seventh) clearly of cholera, but which I thought could bear the journey
to Shanghai, was sent to the General bospital.

The fourth case, in order of seizure, died on the affernoon of the ryth. There had been some appearance of
recovery. Feaction had set in on the 16th, with fever I administered 40 centigrammes of quinine, bat in the
evening typhotd symptoms manifested themselves. Vomiting had ceased, dizrrheea had greatly dirinished in frequency ;
cerebral disturbance, however, began to dominate the scene. He became prostrate, somnolent, half insensible, betraying
only fear of light. 'Thiret continued. I ceused the administzation of opiam, and applied dry cups beneath the clavicles,
and sinapismy to the legs. The feet were rolled in flannel wrung ont of hot water. At the same time extract of
cinghona was given in a 2-gramme dose. Cold milk as food. In spite of this treatment the paiient went from bad
te worse, and finally died.

The treatment adopted at the temporary hospital at Woosung was nearly the same in all cases.
The only differences eonsisted in the quantities of food and medicine administered and in the intervals
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between the dases, in correspondence with the idiosyncrasy of each patient, his toleranee, and his proneness
to vomit. Cald weak tea was given as a drink, and iced champagne to arrest vomiting, which but rarely
failed of succeas. To mest the torpor, and the depression of the circulation, acetate of ammonia was
administered in combination with large doses of ether, in peppermint or balm water. When vomiting
wes urgent I gave this mixture iced. I endeavoured to combat the diarrhcea by antiseptic enemata of
carbolis and boric acids, with opium in minate pills, which were easily borne. As soon as gnatric frritehility
had somewhat diminished, and vomiting became less urgent, [ gave iced milk in small quantity frequently.
Energetic friction with a piece of flannel dipped in camphorated spirit was generatly useful in diminishing
painful muscular cramps. A broad flannel band was roiled reund the abdomen of each patient.

On the z1st I sent all the men under treatment at Woosung to Shanghai, where convalescence
proceeded without interruption.

To gum up. We bad 8 cases of grave and unmistakable cholera, with 3 deaths. With regard to
ireatment, most benefit was derived from chempagme and acetate of ammonia, TUnder their infinence
vascular tension was maintained, and was raised when it had already fallen. Ice proved extremely useful
in controlling vomiting.

The first fatal case of cholexra on shore in Shanghai occurred on the 23rd August in a
non-resident, an old resident dying the same day.* '

Cholers made its appearance among foreigners at Kobé during the last days of August. For some
weeke it had prevailed among the native population at this place and st Nagasaki, where it was officially
announced on the zond August. At Takashima cholera was not reported among the miners until the roth
September, but the mortality speedily became so great that during one night 125 corpees were burned,
The U.8.5. Ossipee, which had left Shanghai early in Angust, lost § men at Kobé, diarrhea having prevailed
ameng the erew for nearly a month previous to the cholera outbreak. The first man seized (28th Angust)
had net bean on shore for six days, and some of the others (seven in ail) had not landed since the ship’s
arrival in Japan. Coal had been takeu in at Nageasaki on the zoth August, but, to say nothing of the
discrepancy between the dates, no fireman suffered during the epidemic, which renders it unlikely that
the coal was the vehicle of contagion. The Trenton, moreover, coaled at Nagasaki after the Ossipee, but
had no casgs of cholera

An epidemic, mild as regards numbers, broke out in Yokohama on the 5th September. Only 54
cases were reported up to the 20th October, but of these 75 per cent. died. The casez were seattered
all over the native quarters, and one wes rarely followed by another in the same house or neighbourheod.
The average number attacked in a single day was 4, and pever rose above 10, The Japanese Government,
acting chiefly under skilled forcign advice, took very active measures to restrict the spread of the disease,
and was remarkably successful in limiting it, in spite of the malignity of the form assumed by individual
csses. The greater nuwber of these seized died after vne or two stools or atlacks of vomiting, too eatly
to exhibit dyspueea or even the withering of ordinary cholers. During September and October hamorrhagic
evacuations were the rule.t Premonitory diarrheen was seldom present. No treatment appeared to have
the least effect. But one foreigner was attacked, and he was one of the only two asphyxial cases obaerved.

A fatal case of cholers in 2 foreigner cconrred at Kiukiang on the 13th September.

* The laat fatal caas for the year occurred on the 28th October, in the person of a sailor. The number of desths
from cholers in Qctober wan 12.  Of these, one only was a resident,—a colportewr, and therefore much exposed to unbealthy
eonditions.

+ Compare with firet case on board the Aspic,
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Towsrds the end of August a curicus and fortunately brief epidemic was reported es
proving extremely fatal among the natives in Shanghai and the suburbs. Children were
specially the vietims. An individual would go to bed at night apparently well; but in the
early morning be would be found sweating profusely and perfectly eold, death occurring in less
than an hour. 1 verified this account as far as it could be verified by means of Chinose
agents, but 1 saw no cases myself,

The subjoined return of burials in the foreign cometery is compiled from the municipal
registers and from the sexton’s books, the latter kindly placed at my service by Mr. OLsgsn.

Burian Rzrury of ForeioNERS for the Half-year ended 3oth September 1883.*
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* Not ineluding deaths {if any} among the Catholic religious bodies, smong Euorastans or Japanese ; exclusive also of
wtill-births. .

+ Macao parentage {1}, I Manila {g).

1 Infante of any pationality (12, of whown 11 were fernales), T Aged 74.

$ Non-resident (163,

We are first, at a cursory glance, struck by the facts that no European died of enteric
fover during the period under review; that but 2 deaths occurred in July; that September, as
usnal, furnishes the largest contingent of mortality; and that, with one exception, all the infants
that died were females. I may farther note, though this does not appear from the table, that
no deaths occurred between the 1st and the 21st June. IInfant mortality was very high, forming
22.22 per eent. of the total, and is not to be cxplained by neglect, as out of the 12 childven whose
deaths were registered 1 only was of Macao and 2z of Manila parentege. The case of diphtheria
occurred in a girl of ¥z, snd is counted with the adult mortality. The case of infantile
marasmus was directly due to artificial feeding, the child dying of diartheoa at the age of g



16 MEDICAL REPORTS, No, 30. [ APRIL-SEPT.,

months. The immediate eause of death in the case of tubercular peritonitis fatal in September
{child 1 year old) was total obstruction of the jejunum by the pressure of a mass of caseous
mesenteric glands, around which plastie effusion had taken place.

The number of uncertified deaths {1566 per cent.) or, what comes to much the same
thing, of deaths certified by persons who are practically irresponsible, demands public attention.
Unless the Municipal Council becomes less lax in permitting burials withount reliable certificates,
serious crime will sooner or later find convenient shelter under the polite facility with which
permits for burial are now granted.

There was no case of suicide,

Subtracting from the total of 34 deaths, 2 cases of drowning, z of accident and 1 of premature
birth, there remain 49 deaths attributable to disease. To this number young children contributed 11,
The foreign adult mortality from disease was thus 38 {31 males and 3 fermales), aguinst 27 {z4 males and
3 females) during the corresponding period of 1884. The following tables present a full analysis of the
figures :—

Cavsey of Deat from Diskase among ResinexT EURoPEAN ADULTS.

Cholera . . . . . . 5 (x female). Phthisis. . . . . . . 3 (1 female}.
Diphtheria . . . . 1 {female), Chrouic diarrheea . . . 1 {female).
Alecholism . . . . . 3 Hepatic abscess . . . . 2 -
Heat apoplexy . . . 1 Chronic nephritis . . . 3

Cerebral hemorrhage . 1 (female). Uncertified . . . . z {1t female).

16 males and 6 females, the numbers for the last previous cnrrespond1ng period
having been 1o males and 2 females,

Cavges of DEATH from Disease among the URItprEn of REsipErT EUROPEANS,

Pernicious fever 1 {female). Tubercular meningitis . . 1 (female).
Cholera. . R O G Umabilical hsomorrhage . 1 5 )
Infantile marasmus . . 1 { , ) Uncertified. . . . . . 1{ & )
Tubercular peritonitis . 1 { , »

7 females, againat 4 males and 2 females during the summer six months of 1884.

Causgs of DeatH from DisBsasg among Nox-REsipENT EvrorsaN Apuvrra

Cholera . . . . . . . . . 4 Dysentery . . . . . . . . . 1
Poeuvmonia . . . . . . . . ¥ Uneertified . . . . . . . . 2
Chronie diarthea . . . 1

g males, us against 11 males and 1 female during the corresponding period of 1884,
Cavse of Drate from Diskase of a CHILp of Nox-Resivest Euroreax.
Tubercolar meningitie . . . 1 {female).

-Cavsms of Dearn from Disgase among ResipeEnt Non-Evkorgaxy Apuur FormaNzes.
Cholera . . . . . . 1 (Manils} Diarrhes . . . 1 {Manila, femalej,

Rheumatism . . . . 1 ( 5, ) Uncertified . . 2 (Manila).
4 muley and 1 female (all natives of Manila), as against g roales in the last corresponding peried.
Cavses of Deare from Disgask among Non-EurorgaN ForpwN CHILDREN.
Meastes . . . . 1 (Macao, female). Uncertified , . . 2 {Manila, females).
3 fomales. 1 Malay female child died during the correspanding period of 1884.
One non-resident Manilaman died of enteric fever, and one of phthisis.




11885.] SEOUL, 17

Dr. H. N. ALLEN'S REPORT ON THE HEALTH
OF SEOUL (COREA).

SeouL, the capital of Cores, is a walled city of some 150,000 inhabitants, with upwards
of the same number living just outside the walls, in the extensive suburbs. The city is located
in latitude 37° 31" N, longitude 124° 30’ E. (Paris). It is about 30 miles from the sea by road,
and 80 wmiles by the Han or Seoul River, near which it is situated and with which it is connected
by some 3 miles of suburbs.

The river is navigable by schooners up to the Seoul landing-mapoo. The tide is felt
up to this place, and the water there is a little brackish at the highest tides.

The city is built in a well-drained basin formed by a high mountain on the north and one
on the south, these being connected by high ridges, slong the top of which the city wall is built.
The city gates are located in breaks in this ridge, where the wall comes down to the basin
level. The city side of the south mountain is covered with pines and is a refreshing resort for
a hot day, while its green shows well through the winter snows. The break in the ridge of
hills on the south-west side of the city allows full sweep to the prevailing winds, and as the
majority of the foreigners live near the wall on this side, they are constantly snpplied with pure
country air. So far the foreigners live in native houses altered to suit their tastes, and in fact
they make very pretty homes, with their large sodded compounds and abundance of trees, bushes
and flowery terraces. The Japanese Legation building, which was burned last winter during
the émeute, would have shown very well in a foreign city; it was a fine modern building in
every detail. A similar building on a much smaller seale is now being erected for the use of
the Japanese representatives at their new site on the south mountain.

The native house is built by laying isolated foundations of pounded stone, in which are
set large stone uprights. These occur at every 8 feet—the unit of measure in building. The
framework of unnecessarily large timbers is then built up upen these several foundations, and
the tile roof is put on much as in China. The framework of the sides of the houses, after
being divided into divisions 4 feet square, is filled in with a network of sticks tied together;
this is plastered over first with mud and afterwards with mortar. If it is to be a stone house,
stones are tied in this mud to the network within, having the smooth side out; tiles nicely
cut are used in finishing up the work, and when the interstices are all filled in with white
mortar the effect is very good. The house is built around a court, with perhaps another set of
buildings, entirely secluded, for the female members of the family. The living rooms, which
are to be heated, are usually 8 feet square, with sliding doors, so that several rooms may be
thrown into one. The large reception rooms, which are not expected to be warmed, bave board
floors of & neat pattern, well oiled, and have windows over the whole of one side, 5o that they
can be thrown up and the room made open to the conrt.

The small rooms are warmed by the very ingenious and fuel-saving kang. This is made
by building & system of shallow flues where the floor is to be. These flues begin at a large

3
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fireplace, and end in a deep trench at the other end of the house, into which the spot falls,
This trench is connected with a chimney, which may be in tile running up the wall, a board
trough, or a handsome tall chimney of fancifully cut brick, situated some 10 feet from the
house and connected with the kamg by a continunation underground of the above-mentioned
trench. The flues are covered with large flat slabs of limestone from 2 to 4 inches in thick-
ness, These are in turn evenly covered over with mortar, upon which is placed the very
superior oiled paper, which forms a good substitute for European oilcloth, and answers its
purpose better. The rooms are neatly papered inside with white or coloured paper, and when
perfect no smoke should enter the room. The fireplace is so arranged thai the family cooking
may be done thereon, and the smoke and heat from the necessary cooking fire, made morning
and evening, heats these large stones well, so that they remain warm till the $ime for the next
fire. The heat is dry and comfortable. In a properly arranged house there should be no
draughts, and the people do not seem to be greatly troubled with colds.

The foreigners use stoves largely in addition to the kang. One great objection to the
use of the latter is the high price of wood, so that coal from Japan is cheaper than the native
fuel. Of course the natives are not so lavish with their fuel as are the foreigners; they use very
small rooms, and make a small fire often of grass or dried dung.

The food of the foreign population i mostly imported ; beef, fowl, fish, game, rice, beans,
a very few inferior vegetables, and some fruit in season making up the list of what the native
market affords. They have pork, but it is too vile to eat. One great objection to the use of
beef is that a sort of septiceemic disease is endemic here among the cattle, and the diseased and
worn-out animals are taken for food. At times this trouble becomes violent and rapidly fatal
to the beast, as also to man after eating the flesh.

The climate can hardly be discussed, as it has been tested but a couple of years by
" foreigners. Aside from the rainy season, however, it seems to be delightfully dry and equable,
which has led to its being recommended as a temporary resort for persons suffering from
throat and Tung troubles. The cold weather begins in September by the nights growing
eooler; by the last of the month fires are pecessary in the evening, while the midday is
quite hot. It continues in this way, the end of each week a little colder than the end of the
preceding week, the change being scarcely noticeable from day to day, till about the middie
or latter part of December, when cold weather may be said to have come in force. The river
is frozen over, so that Iarge carts Joaded with tons of goods and drawn by two or three bulls
may pags over on the ice, From this time the thermometer (at Seounl) does not vary much,
but remains from &° to 12° Fahr. for some two months or two months and a half. The 18t
March is ushered in by the silight thaws of February becoming more extensive; strong south-
westerly winds take the place of the north-easters, and snow and ice begin to disappear.
The passage over the frozen river becomes dangerous, and a canal is cut through the ice for

farry-bosats, .

Spring comes in, as did autumn, in a gradual manner. The proverbial showers of April
follow the winds of March in most perfect order, after which come two months of very dry
weather, growing hotter each week till in the middle of Jupe it seems about as hot as it
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¢an get. When showers begin, they increase till about the middle of July, when the rainy
senson i well established, and the water comes down very hard and very steadily for two or
three days and nights, stops a little and comes agaip, but not quite so heavily. This decreasing
scale is kept up till about the ist September, when fair weather sets in again. During the
tainy season all drainage seems inadequate. The little siream which winds through the city,
within its banks of masonry and under the numerous stone bridges, becomes a raging torreat,
sweeping away the masses of filth that have been poured upon its dry sandy bed during the
whole year, and occasionally it carries away one of the large embankment stones, wlhereupon &
huge rent is made by the wash in the sandy soil. Not a few houses are destroyed in this way.
The streets ruuning down to this stream become themselves swift streams, in which, if one must
venture out, it is necessary to wade carefully with the water up to the horse's bolly.

The soil being mostly of clay, or the porous granite sand wasked down from the moun-
tains, these deluges of course leave the streets in 2 very bad condition, as the sand is washed out
from the clay, leaving the stones. Some people are killed every year by houses falling upon
their sleeping inmates. These houses are usually thatched huts, however; a tiled house would
have a proper foundation.

At present the drainage of the city is in & very bad condition. When the place was
first laid out, its founders had good ideas, and left the streets of fair width, being from zo0 te
200 feet wide. Along either side an open drain was left, with sufficient fall to allow of the
carrying away of water and filth to the before-mentioned stream, which acts as a main sewer.
There were also some very large covered stone drains, 3 feet high by 4 feet wide, only a few
of whichk remain in good condition at present, This arrangement allowed the proper sluicing
of the city whenever Nature’s flood-gates were opened with a sufficiently bLeavy rain. At
present, however, the streets are badly encumbered with thatched shops placed in front of the
main line of tiled stone houses. These booths usually cover the drain and more or less encroach
upon it, and in mauy places a house with foundations is built out into the street, damaging
the appearance and causing the drain to make a bend. In these and many other ways the
sewers are obstructed, so that the filth from the houses, after being shoved through a hole in
the house wall, lies and rots, unless eaten by the dogs or pigs or carried away by the very few
gardeners who go about as scavengers.

The wells of the eity arc placed along the streets, probably iu 2 nock taken from two
adjoining compounds. The drain runs along just above and very near, so that it is almost
certain that the water from the overloaded drain finds easy access to the well. There are
gprings of good water upon the mountain sides, within the walls, and men make a business
of supplying water, supposed to be from these springs, to their customers. Samples have,
however, been sent to me, together with other samples from the nearest well; it is bardly
necessary to say that I found them identleally the same. Foreigners use largely water taken
from wells within their own compounds, and great care is used in boiling and filtering the
water,

“With this introduction, the health of the foreign community may be intelligently
-doniidered,
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With one exception, there has been no serious illness among Europeans. The exception
was in the case of one who through great exposure during the troubles of last winter, and &
strong predisposition to pulmonary dizease contracted phthisis. He has, however, been able
not only to liold his own during the severe rainy season and the period when beef could not
be eaten because of the eattle plague, but has gained flesh, so that his weight is greater then
ever before. (ne lung is completely disabled, and he has had to endure the drain of a profuse
expectoration of the discased matters.

' Several cases of intermittent fever have oceurred, but have yielded to treatment.
Diarrhwas wore common during and just after the wet season, owing doubtless to the fact that
floors, walls and roofs were saturated and mouldy from the dampness. One case of chronic
dysentery of long standing has been treated. A few specific ailments, one case of writers’ cramp,
and slight cases of bronchitis among the children, make up the list. During the winter there
is searcely any trouble among the foreigners as regards health,

The health of Chemulpoo has beer much the same as that of Seoul. Malaria plays an
important part in the causation of disease there as here. At low tide there are miles of mud-
flats exposed to the glare of a hot sun; also the necessary turning over of earth which occurs
in forming any new settlement adds to the malarial influence. I have only been ealled to that
port three times during the past year. The foreigners there are under the efficient care of
Dr. Taxaga of the Japaunese Consulate.

From a partial report of the Government Hospital, which has been open but six months,
some idea of the diseases affecting this people may be gained.

The people suffer from about the same diseases as do other peoples, modified somewhat
by their peculiar surroundings. The style of house they live in has been mentioned. The only
thing with which I think the house is directly chargeable is the number of serious cases of
hamorrboids and great burrowing gluteal abscesses which constantly present themselves, and
may be caused by the habit of sitting on the hot floors with only a thin mat as protection.

Their habits are uncleanly, 1 have found their bodies invariably dirty. Bathing is
very uncommon cxcept among the poor, who take a bath In summer to cool off Bath tubs
are unknown.

The dress is fantastic, and with the clean white, blue or highly coloured outside robes,
looks pretty, but one can see at a glance that the people are devoid of energy; their dress
will not admit of energetic action. It is eminently suited for the sitting posture which this
people are accustomed to. The coat is like a European lady’s very loose wrapper; the trousers
are large bags, the white stockings and the end of the trousers being tightly tied around the
ankle, shutting off the circulation to a large extent. The under coats are smaller than the
outer ones. In winter time these cotton or silk garments are wadded with cotton, and are put
on one above the other till the wearer is warmly clad.

The hair is worn upon the top of the head in & neat little coil. Down the back of the
head the hair is shaved off from a space, but the surrounding hair iz made to cover over
this place. A very tight silk band of open work is bound around the forehead and head, and
at first causes o great deal of headache. This is put on at puberty, when the boy becomes a
man and is betrothed. The hat is simply for ornament, being in shape somewhat like an
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American “stove pipe” hat, with a wide brim and sloping erown, It is of horsshair and silk,
woven in a fine open network, which shields the eyes from the sun to a slight degree, but, offers
no other protection.

The women dress much after European style, with loose gowns and a waist. They
are carefully secluded, bave but listle exercise in the open air, suffer greatly from nervous-
ness, venereal troubles, rheumatism and confinement. The children of the upper classes are
usually pasty, scrofulous little creatures, with delicate features, long eyelashes and clammy
hands. Some of the nobility seem to appreciate the fact that by marriage with the secluded
daughters of their own rank their families are becoming continually weaker, and their second
wives or concubines are usually taken from more robust classes, These sons of second wives,
though not entitled to full power, are said to he the strongest men in the Government service,

The native food is rice, beans, vegetables and a little meat for the poor. The better
classes eat a great deal of ment—Dbeef, pork, fowl, game, dog; and fish. Dogs are used commonly
by all clagses; at certain seasons they are eonsumed medicinally, the period corresponding to
our dog days being a great time for eating dogs’ flesh. They also eat a great many hot
peppers; a5 their food is often taken cold, these and other condiments add much to the
palatableness. They are enormous eaters, and eat very fast, not masticating any more than
is absolutely necessary, and often seeming to crowd down the bolus with a gulp,

Their food and mannecr of eating are largely accountable for many of the most common
ailments, as, for instance, a sort of dyspeptie eolic, which they graphically describe as a snake
which lies at the bottom of the abdomen but sometimes starts up and twists around till it gets
up into the throat, to the great agony of the paticnt. The other symptoms of indigestion are
common enough, as enormous flatulent distension of the abdomen, “a stone ” in the stomach, etc.
Tapeworm is s0 common as to be frequently seen in the stools along the street. ¥t does not
alarm the possessor. Round worms are so widely distributed that they are seldom complained
of, and patients seem surprised at being asked if they have them. From the filthy condition
.of the pork used, trichin® must be prevalent, and may be the cause of a great deal of irregular
rheumatism resembling scute rheamatism without the fever,

The drink of the people is water; they have but little tea, which is used as a medicine.
‘Their alcoholic drinks are much stronger than those commonly used in China, and they get
very drunk at times, quite after the European fashion. Their wine is made from rice; in the
process of making it a weak milky liquor is formed, which is consumed in vast quantities by the
.coolies. From barley they make a clear, very strong spirit. They do not seetn to understand
the use of grapes in the manufacture of wine. Their grapes are but few and very costly,
usually to be obtained only as presents. The bunches are often a foot in length and a foot
through the greatest diameter. They resemble the catawbas, and are more delicate than the
Peking grapes.

As & result of their drinking, & pumber of cases of genuine delirium tremens have
presented themselves, and the affection seems to be well known. Two cases of paralysis, with
o history of syphilis, have ocourred in which the attack was precipitated by hard drinking,
The water, and the consumption of a highly seasoned cabbage, turnip and pepper mixture which
‘has been allowed to ferment and hecome sour, are largely chargeable for the prevalence of
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diarrhea. They seem to know but little about dieting, and unless considerably scared, seern
unwilling to obey instructions and stop eating this indigestible pickle while sick.

No cases of sprue have been diagnosed. The usual habit is looseness of the bowels, though
a few cases of obstinate constipation have oceurred. In one case obstruction was feared, but
it yielded to treatment. No cases of impaction have occurred. Prolapse of the bowel has
been ircated in about a dozen cases.

Venery is greatly indulged in. The people are married early, and plural marriage is the
common rule. Coneubinage is recognised, and a class of “dancing girl” prostitutes exists and 1§
largely blamed for the spread of syphilitic affections and gonorrhwa.  Many eases of chancroidal
ulcers sbout the anus and fissures of the scrotum, as well as the prevalence of large gummata of
the anus and buttocks, oceurring in boys led to the discovery of an unnatural system of sexual
gratification, the details of which will bardly be appropriate for inscrtion in a geweral article of
this nature.

Gronorrheea seems as inevitable as ague, and dees not alarm the patient. The people-
distingnish between the various venereal troubles, and have separate names for gonorrhees,
syphilis (secondary and tertiary) and the priroary sore. I have not been able to learn whether
they distinguish between chancre and chancroid as a primary sore. The discharge of pus and
painful urination in gonorrhaa is all that they wish treatment for; the presence of gleet seems.
a matter of little concern to them.

Vietims of sexual excess have frequently presented thernselves, and they seemed to know
that their troubles were due to their own irregularities, yet they would not acknowledge that
their imprudence amounted to what would be econsidered over-indulgence from a European
standpoint. It is possible that these people have become somewhat exbausted and eannot
endure very much; in the absence of reliable information, however, this must remain a mere
conjecture.

Chaneres in all stages are frequently seem; chancroids more often. Syphilis proper
(secondary and tertiary) is known to them as “the Chinese disease,” and is almost a constant
factor. It must be considered in making up wearly every diagnosis. Many of the cases of
paralysis yield to jodide of potassium, as also do some of the cases of iritis and keratitis. Laxge
patches of tubercular syphilides are seen on the face, and some of the most gratifying results
of treatment have been the dispersing of these blotches by anti-syphilitic remedies. In the
worst cases the frontal bone becomes carious, and the nose is eaten away. The diagnosis in
these nose cases is, however, often difficult, and the question as to whether the disease is leprosy
or syphilis has to be left to treatment. Sores, large aud small, npon the genital organs and
other parts of the body commonly cecur, and the disease is known to be the cause of the
froquent abortions. The children that survive have very often ugly, notehed teeth, and
strumous effections are constantly encountered.

A peculiar affection of the lympbatic glands occurs in which the glands beneath the
chin from ear to ear are chronically eularged. It oceurs just in the line of the hatband, and
it is possible that there is irritation emough from the silk or linen band, or string of beads,
as the rank may demand, to cause this chronic enlargement in parsons otharwme p:edlspased
to strumons troubles.
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Tumours of all kinds are cormmon, more so than in European countries, becanse of the
fact that they have been so long unmolested. One form of tumour, thongh seen in Europesn
practice, cannot but strike the attention of a foreign physician. It is a huge black growth,
often upon the face, in which case T have seen it covering sll but one cheek. It is ususlly
-covered with @ heavy growth of hair. Some half-dozen of these cases presented themselves,
but as nothing could be done for them they seem to have spread the report, and no others
have come for assistance.

Leprosy is abundant, oceurring in all its forms. Anwsthesia may or may not be
associated with the fawn-colonred spots. Many of the patients who present themselves are
beggars and have lost fingers or toes by the disease, which can be seen in a dirty, scaly
incrustation on the spots affected, with indolent, scabby nleers on the face and body. These
outeasts are not well posted in regard to their family history, but from the disconnected account
obtained it is probable thai the affection i hereditary. Two cases have occurred in high life,
and in esch case it was very hard to convince the patient that nothing counld be done. As
leprosy and syphilis are often co-existent among these poor wretches, they have been put on
iodide of potassium and iron, which has worked quite a change up to a certain extent. This
has given rise to a report that foreign medicines will cure leprosy, and as a result victims
-come from distant provinces with large certificates bearing the stamp of the various governors
through whose territory they have passed, to the effect that the patient is worthy, ete.

Blind people are met continually in the street. Their trouble is frequently caused by
-eataract ; more often they are blind from small-pox, the eye sometimes being sunken, at others
covered with a dense opacity. Opacities are not seldom due to entropion, which, with cataract,
affords the most frequent of operations. Two cases of detachment of the retina have occurred ;
in ove, the reclining posture and iodide of potassinm nearly effected a cure.

Insanity is known and recognised ; six patients have been seen altogether. In only one
case were there violent demonstrations. If the patient is poor and harmless he is allowed to
wander about the streets, to the great amusement of the children. One of the cases seen was
that of the son of a wealthy man, who wanted him cured ¢ regardless of expense.” This man
was married and living with his wife.

Epilepsy is surprisingly common; the worst case yet seen, however, had setzures only
twice daily. The disease is conmsidersd wo bar to matrimony, which may account for its
prevalence. Bromide of potassium has already become very popular, and one patient wished
to buy 30 Tb. of the salt.

Eunuchs are very commonly met, this being the capital. They are prepared for service
in the palace, yet they uswally have their own homes and women. A eunuch’s compound is
known by its only having one gate, instead of the usual gate for men and another for women.
This is said to be a necessary precaution for keeping the women in, as they do not like their
masters and are apt to run away. One case of gonorrhcea has presented itself in the person
of & ennuch. The operation of castration usnally copsists in ablation of the testes, but in some
cases I am told all the appendages are removed.

Labour here is attended by ignorant midwives, as in China. Two cases have called for
asgistance ; in one the patient was dead before I could reach her, and the other might as well
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have been, for I found her very weak and almost pulseless, She had been delivered of a
living child, and for four days and nights & compsny of midwives had been tugging at the
cord of a retained placenta. I found an old straw shoe attached to the cord, and on making
inquiries found that it was so fizxed to facilitate the walking out of the after-birth. CrepE¥’s
and other methods proving of no avail, I introduced my band into the uterus, but the woman
was too far gone, and died before anything could be done.

Medicine is often asked for to prevent impending miscarriages.

Herpia is common smong men and children; no cases have been seen among women,
nor have any sirangulated cases occurred.

Children seldom escape the full complement of the diseases of their period; measles,
whooping-cough, mumps, chicken-pox, small-pox, and five cases of cancrum oris have been
seen. In two, most of the cheek was ulcerated through, leaving a deep black offensive hole,
filled with a brown medicine.

Small-pox is universal. Children who do not take it under z yesrs are incculated by
placing the virus from another patient in the nose. The results are frequently very serious,.
one or both eyes being destroyed or covered with dense opacities. The ear is often invaded,
and the tympanic membrane ulcerated through, causing permanent deafness. In other cases
huge cicatrices with bridge-like connexions are left to mar the features. No treatment is
asked for small-pox unless the eye is becoming seriously affected. The little patients are
carried about the streets on the backs of their nurses with great unconcern,

Epidemics of cholera are well known ; the last sexious one cccurred four years ago, when
hundreds of people died in and sbout the capital. Local conditions are always ripe for cholera,.
and the only wonder is that the disease is not endemic. The filth of the city, the bad water
and indigestible food keep up a constant state of diarrhwa with occasional cholera rsorbus;
and the habit that coolies and country people have of sleeping on the ground without covering,
even when the nights are growing cold, would help in inducing cholers.

I can find no history of yellow fever.

Typhoid ought to be common, as all the conditions are favourable to its existence; as yet,
however, no cases bave presented themselves. One case of typhus oceurred in 2 man who had
just landed from a Japanese steamer. The disease was running the ususl course when he was
- taken away by his friends. Typhus could hardly fail to prevail among the poorer classes, The
males and females usuaily occupy different apartments, and to save fuel they crowd into rooms
8 feet square, often filled with smoke from the leaky Lang, and always thick with tobacco smoke,
for men, women and children smoke constantly. In such a room six or eight persons will pack
themselves on the floor, head to foot, so that not a bit of standing room is left. The dense,.
confined atmosphers becomes further charged with their breath and the emanations from their
dirty bodies ag they slowiy “cook ” over the hot stones. A more perfect typhus incubator could
not well be imagined. : (O

It would hardly seem probable that malaria should exert itself greatly in sueh a fine
climate as this; yet, with the exception of the northern provinces, the whole country has been.



1885.] | SEQUL. 25

represented by ague patients. It cecurs in all its forms. Remittent has been seen and treated;
intermittent occurs as tertian, quartan and quotidian. At Seoul tertian and quartan are about
of equal occurrence, but in the southern districts quartan is by far the more common and
possesses a separate hame. As in other countries, the especial paroxysm seems to have disap-
peared in some cases after having worn itsell out; in these persons we have a periedic cough,
diarrhees, or neuraigia of the bowels, and other existing troubles sre complicated by this con-
dition. Several cases of double quartan have occurred, and double quotidian is not uncommon;
in fact, the patients seem so over-charged with the poison that they only come out of one
paroxysm te go into another. It also occurs in masked forms, as brow ague, and an affection
of children called “baby’s ague,” in which irregular chills oceur and a swelling is complained of
over the region of the spleen, Syphilis and malaria sometimes join forces, and the pains cccur
every other night, in which ease quinine should be united with the jodide. The cases of agye
form a large per-centage of the numbers now presenting themselves for treatment.

Beri-beri or kakké is well known here by its Japauese name, which s pronounced like
“kahkey.” Quite a number of patients have presented themselves with symptoms referred to
this trouble, and the disease has been diagnosed in about a dozen cases. They come mostly
from the south-western provines of Chula-do, und, with one exception, the cases have all been
chronic, or kakks, for the acute disease goes by another name. The chronic cases complain
-of shortness of breath and inability to climb the hills, and the legs are said to be “asleep,” as
though they had been sat on. The pain in the cslves 1 have only found in one case; the
knee seems to be the usual loeality for pain. The feet are usually cdematous, the lips and
palpebral conjunctivee pale, the expression anxious, and the heart tumultuous. I have not been
sble to get the vertebral pain by twitching the neck.  As the hospital contains only 40 beds,
aud these are ocenpied almost continnously by surgical cases, it has been impossible to aecom-
modate these patients. They have been quartered outside, however, and fed on bromide of
potassium, Lugor’s solution, and strychnine, with an occasional dose of quinine. Neatly all
improved more or less.  Ouwe died.

Tt hoas seemed strange that while dysentery is very common no cases of liver abscess
should have presented themselves, though they have been carefully looked for. Hydatids
have been diagnosed in two cases, in one of which the abdomen was greatly enlarged by the
tumours.

Cirrhosis of the liver has been seen in two cases of hard drinkers. The nodules could
be easily felt externally, the patients were jaundiced, had no appetite, cireulation feeble, and
in one case there was rarked ascites.

Jaundice is & common ailment; in some cases the whole body is very yellow, even for
an Oriental. Dropsy. usually ascites, occurs often. Tapping relieves, but after it is done six to
ten times patient and doctor become discouraged.

One case of long standing presented itself in which the liver was greatly enlerged,
but no sign of an abscess could be made out. He had a persistent diarrheea. The organ could
be felt overlapping the median line and extending to below the umbilicus. There was some
general wdema and high fever, ending in death in two weeks after the onset of acute symptome,

4
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I am inclined to believe that this was a case of distoms hepaticum, and regret that a post-
mortem could not be obtained.

Bright's disease has been found in two sdults and one child. One of the adults was the
first man admitted to the wards of the hospital. He was put on a mixture of buchu, potash
and digitalis, and the assistant was given very careful directions as to its use. The first night
and second day he made marked improvement, but on the second night he decided to hasten
matters, and got the bottle of medicine, which he drank down at once and died promptly.

Palpitation is rather common ; mitral insufficiency has been diagnosed in several cases.
One marked case of exophthalmic goitre has occurred.

Diseases of the lungs are frequently seen. Pleuritis has been treated, but no pneumonia
has been recognised. Phthisis is abundant, with destruction of the lung substance, and all the
attendant symptoms.

Bronchitis is prevalent in all its stages, from a eommon cold down to the deep-seated
disease, with, in some cases, purulent expectoration,

Asthma is the burden of life with many Coreans, and they beg for medicine that will
stop the cough and give them sleep. There are many cases of chronic blood-spitting, not
connected with the physical signs of lung destruction. These cases, which are treated with
dilute sulphuric acid and alam, seem to be of the same nature as the distoma pulmonale,
discovered recently, and said to have been found in the person of a Corean official resident
for & short time at Tokio. Of course, postmortems are as yet out of the guestion here; and as
a microscope has not until very recently been at hand, it has been impossible to say positively
what the trouble is by examining the sputa.

Cases of elephantiasis have oceurred, and it is the intention to look soon for filaria.

Skin diseases revel in unmolested glory, those of a parasitic nature being in the
ascendant.

The system of medicine used in Corea is the same that ig used in China. Ginseng is
the great panacea for all ills, and it must be conceded that it has its powers, and is not as
inert, as the American article is said to be. I have tried it on natives and foreigners, and
found it to be “heating” like iron, and to have active aphrodisiac properties. It is a geod
carminative, and is used as a tonic as well as for every other purpose. Aecupuncture and the
actual cantery rank next to ginseng as curative agents, and are used for everything. The
puncture often canses serious inflemmation, &s when the eye is punctured, as is often done;
and npearly every person, male and female, carries the circular scars made by the red hot eash
used as a cautery.

The Coreans really excel in the manufacture of eye-glasses. I have been ashamed when
trying to fit a superior lens, from a good trial case of glasses, in place of a stone lens already
worn, I eould not do it; the Corean lens was the better. They are made of transparent
stone, finely ground, and are expensive, costing in the neighbourhood of $100. Some Chinese
or Japanese traders are meking money by fitting foreign lenses to native bows and selling
them ag stone lenses. As yet I have seen no concave lenses; they have all been convex.
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As this is the first official report given by a medical officer on Coren, an account of the
medical side of last winter’s troubles may not be out of place. I will quote extracts from an
article which appeared in the New York Medical Record for 13th June 188s.

was cut with a sharp sword on the night of 4th December 1885 in seven places. The
principal wound was made by a vertical, somewkint glanting blow. The ent eornmeuced on the temple,
midwny between the external canthus of the vight eve aud the enr of the same side. The temporal artery
was divided ; the ear gplit longitudinally and eleanly, one-half Iying back on the hair of the head, the other
upon the face. Exteuding dewpward aloug the course of the sternocleidemasteid, the extermal jngular
was laid bare but uninjured. Lifting the platysma myoides for about balf its trendil, the wound continued
down the back to a point ou a level with the lower angle of the seapula, and widway between it and the
gpinal colnmuy, ending with a curved point, where the sharp instrument left the flesh.  The cut was 2 inches
deep in the tuscles of the hack, bnt the only severe hemorrhage was from the divided teraporal artery.
The other wonnds were upon the sealp, the mastoid, arnis and thigh,

I tied the temporal actery, cleansed all the wounds with ecarbolic solution i-go, dressed them
with iodoforin and put in z2 silk and ¢ silver sutures. Having to be moved about from place to place
for safety, the wounds began to gape, and suppuration took place in all but the wonnd of the ear. The

temperature ranged between 1017 and 103°, with occasional chills, until 18t Jannary, when it fell to 100",
and did wot rise so high again.

The dressings were cotfon wool soaked in carbalic solution 1—-2z0, and were changed daily because

of the dischurge, excepting ouly thiose of the ear and the senlp, which were not removed till the wounds
had healed,
' Some peculiar things ocenrred during the treatwent.  One wag the doging of the patient with strong
infusions of pinreng—the native panaces. This was done without my knowledge, and 1 onlv discovered
it in trying to ascertain the cause of & rise of temperature that was not acvounted for by any fresh
inflammation.

Another thing was his great persistence in taking soup made from dogs’ flesh and dogs’ heads.
This was done slso without my sanction. I was not much surprised, however, at the tinding of segments of
tapeworm in his stools, but became surprised at his uocovcern regarding it. It was with diffieulty that I
indused him to take the turpentine sad custor oil thai eventually cured him.

Aside from the common and ever-present syphilis, which came in as s complication, ag it does
in almost all disease among Coresns, the only other thing of importance was the development of marked
facial paralysis of the wounded side. It came on o few days after the injury, leading me to suppose it to
be dae to consequent inflammation aud swelling, rather thun to division of the nerve. I was strengthened
i this belief by the fact that the paralysis came on in sections, 8o to speak ; the temporo-facial branch
seemed unaffected till late, a5 T could see no tendency in the eye of that side to remmin open until about
30 days after the injury, when it became painfully and obstinately open. At the same time I found
swelling over the parotid gland, which eventually hroke down into pus and necessitated an externa! opening,
the affection of the eye decreasing therewith. The tongue never deviated perceptibly, though there was
abundant gwelling about the stylomastoid foramen, and it would seem difficult for the lingual branch to
escape being pressed npon. His recovery has been good.

Among the Chinese soldiers there were gunshot wounds of thigh, two; groin, one; foot, one;
fore-arm, three; abdomen, three; hand, two; eye, one; and gluteus, one: bayonet wound of ahdomen, one:
wounde from explosion of powder-mine-—of leg, two; of hand, one; one sword cut of calf, and & hayounet
wound of neck.

There were three cases for amputation, one of the hand, twe of the forenrm, but iz oo sase would
they allow me to use the knife. In one case, however, that of a clean shot in the eye, I performed excision
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without asking permission, and he has made u good resovery, with no sympathetio trouble. I-did not see
the sbove-named cases of wounds to the abdomen uptil throe daye sfier the injury; in no case was there
marked peritonitia, The only death was ono of the cases of wounda to the fore-arm, where smputation
wag not permitted. He died of tetanus on the 8th day after the injury, the 3rd of the spasm. All the
rest of the cases recovered either completely ar sufficiently to be removed to their men-of-war. These cases
well illnatrate the powers of enduranee among Orientals, and especially is this a fact in two cases which 1
wigh to mention more fally.

In the gunshot wound of the groin the ball entered just bLelow Pourarr’s ligament, and about
an inch ontside of the external ring, on the Jeft gide; it came out at about the centre of the buttock
on the eame side, and must have pierced the bone without much eplitting When I first saw him,
24 hours after the accident, he had the skin of a dog, freshly killed, on both wound of eptrance and exit.
As it made an excellent poultice I left it on for the firet day, and then poulticed it for three days with hot
rice, after which I spplied small bags of pulverised yellow clay, simply a8 ap absorbent and disinfectant,
being without anything better. The man went on rapidly to recovery, with no untoward symptoms, until
on the 2oth day from the receipt of the injury he was walking about. He now rides a horse and attends
te kis duties as a colone} in the Chinese army.

The bayounet wound of the neck was ugly imdeed. The Japanese have a lurge sword toothed
bayonet ; one of these had been thrust through this man’s neck, entering just below the angle of the
jaw, on the right side, and coming out at the back, simoet piercing the ligamentum nuche. When the
weapon was withdrawn it tore away a piece of flesh three inches by two and a half. 1 thoroughly
cleansed the track of the wound with carbolic wolution i-40, and applied pressure; the raw surfaces
were dusted with fodoform, and the whole covered with cotton wool sosked in carbolic acid, To my
great surprige this man improved almost daily, and at the end of six weeks had only & small cicatrix
left over both wound of entrance and exit. Morphia was given liberally in all these cases, and as their
pain was relieved and they bad enough to est, probably the resulting state of contentment kad mach
to do with their speedy recovery.

These cages were seen by several medical gentlemen during treatment. Dr. Kamnosa of the Japanese
Legation eaw and assisted at the second dressing. All were seen at differeut times by Dr. WHirLER
of the British navy, and Dra. PricE and RussELL of the U.S: navy.

The treatment of the above-mentioned cases, with many others, caused by the promiscuous
firing during the excitement of last winter, was such an introduction that the one represen-
tative of Western medical science found it necessary to make more adeguate preparations to
meet, the increasing demand for medical and surgical help. Consequently, on the 22nd
January last the U.S. Chargé d’Affaires kindly forwarded to the Government a scheme for
the opening of a hospital. It was accepted, and s large compound of buildings was granted,
with money for equipment and running expenses, and ag one medical man was deemed insufficient
for the work, consent was given that another should be called from Awmerica, Dr, J. U. Hzrox
was applied for and sent out by the Presbyterian Mission Board, reaching here 24th June.

The hospital was opened r4th April. It speadily became popular, and prior to the heavy
raing the number of out-patients treated daily was from 60 to 100. They fell off during the
rainy season, and have not since reached the former high average.

A report of the diseases and number of out-patients treated during the six months
from 14th April to 14th October is added, that & proper idea of the diseases of the country
may be gained. Explanations might eclear up certain matters, but as this is not the hospital
report. proper, such explanations will be left till aome future tinwe,
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HEDUL.

Reronr of Dispases and NUMBER of QUr-PATIENTS treated from 14th April to 14th Ootober.

Abortion. . . . . ., . ¢

Aone rosacea . . . . . 36
Albuminuria . . . . . 2
Algidpenis . . . . . . 1
Amanrosts . . ., . . . 1z
Awmenortheeas . . . . . 3
Angmia . . . - .24
Ankylosts, knee- Jmnt A
Aneurism, finger . . . . 1

- popliteal . . . 1
Anorexia., . . . . . . 2z
Apbonia . . . ., . . . 13

Arteritis . . . PO T
Ascaris lumbricmdes . . . 48
Agthma . . . . . . . 121

Aural shacess . . . . . 17
Blepharitia marginalis . . a8

Blepharospasm . . . . . 1
Bright's disease . . . . 3
Bronmehitis . . . . . . 7o

Pronchorthoea . . . . . 38
Babo . . . . . . . . 137

Burne (common} . . . . 1z

»» (gumpowder} . . . §
‘Cancrum oris {child) . . . 5
Carbuncle (anthrax}) . . . 3
OCataraet . . . . -+ 3r
Cervical (glands) abscess . 24
Chancre . . 131
Chancroid 1.1
Chlorosis. . . . . . . 2z
Chorea . . . . . .

‘Cirrhosis liver . A
‘Colie {children) . . 2
Conjunetivitis {cphthnlmm) 132

Constipation . . . . . 24
Corneal uloer . . . . . 48

" opacity . £
Coros . . | A 1.
‘Curvature of spine . . . ro
Doafpess . . . . . . . o7

Deliriom tremens . . . . 12
Dental absoese . . . . . 2

» oaries , . ., , . K2
Detachment of retine . . 2
Diarthea . . . . .

Disloeation, shounlder . . . 1
" kneejoint , . 1
Distoms hepaticum? , ., . 1
Dropsy . . . . . . . 24
Dygentery . 160
Dysmenorthea. . . . . 3
Dyspuwa . . ., . . | 1z
Earache . . . . ., . . =21
Fethyma, . . . . . . 3
Ecgema . . . . . . . o8
Elephantiasis . . . . ., g4
Emphysema, lung. . . . 2z
Enlarged cervienl glande . 176
Entropion . . . . . . 102
Ephelis . . . . . . ., 12
Epilepsy . . 184
Epistaxis . . . . . . 712z
Epithelioma, face . . 3
w  penis (Lau,hﬂower) "3
Erysipelas, face . 6
" general . . I
Exostosis, superior mazillary 1
Facial paralysis . . . . 24
Favus . . . . . . . 39
Felow . . . . . . . 14
Fisgure of anus . . . ., 21
Fistula in ano . . . .72
Fracture, wrist (CoLLeys' S) I
” femur {gunshot) .
Frostbite . . . . . . =z
Gleet . . . . . . . . 47
Goitre . . . . . . . 2
Gonorrhea . . . . . . 166
Gunghot wounds . . . . 14
Hewmoptysis . . . . . 81
Hemorrhoids . . . . . o1
Harelip. . . . . . . 29
Hemiplegia . . . . . . 36
Hepatitis . . . . . . 2z
Hornia . . e .. 24
Herpes la‘olalls 3
sy  preeputialia 2
»y  oircinatus . i
Hydatids, hiver coe .2
Hydrocele ... . - . . 3
8

Hysterin . . . . . . 2

29
Ichthyosis 2
Impetigo 6
Impotence 24
Indigestion . . . . . . 467
Ingrowing toe-nail 2
Inguinal fHistula 4
Insanity . . 6
Intestinal ca.t&rrh 48
Iritis . . 6
Jaundice . . . . . 42
Kakké (beri-beri) . 1z
Keratitis . . . . . . 36
Leprosy . . 24
Leueorrheea . ., 24
Lichen . 20
Locomotor ataxia . . %7
Lumbago . . . . . . Bg2
Lumbar abageas z
Malaria :—
Quotidian intermittent . 143
Tertian " . 140
Quartan " . 380
Pernicious . r
Remittent fever 14
Ague cake (hypertrophy
of apleen} . . 6o
Marazmus z
Mastitis . 4
Necrosis, frontal bone 6
" knee-joint . I
" ferur 5
' ribs . . . . . 1
. Inmbar vertebra . 1
. metacarpal bones . 1
" metatarsal bones . 2
Nearalgia . . . . . 32
Noeturnel paine 50
Qcelusion, mouth ., 2
. noatrils T
Onyechin . . . . . . . 4
Orchitis . . . . . . . 3
Osteoparcoma . . ., . 1
Otoyrheea . . . . . . 28
Ozoena . . A |
Painful hemlpleg:a P ;
Panophthalmitis , . . , =
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Paralysis, arm . .

- foot .

., agitans .

" genoral .
Parametritis
Paraplegin
Parturitien .
Pedisulus capitie .

. pubis
Pemphigus .
Perforating uvicer, fcmt
Perinteal fistula
Pertussis . .
Phimoais ,
Phthisis .
Pityriasis
Plearitis .

Polypus {nneal)
Prolapsas uteri .

" bowel
Prospective red nose |
Peoas abecess . .
Peoriasis . . . .
Prurigo . . .
Pterygivm . .

1z
36

12
67
21
14
z9

39
13

24
12

I3
Iz
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Ptosis
Pyrosis
Rachitis .
Rannla

Racto-vaginal ﬁstula .

Retained placenta .
Bheumatism
Eheumatold arthnt,xs
Fapia

Seabies

Bciatiea . . .
Serofula |

Sexnal excess

Small-pox (comphcated) .

Snalke-bite

Snoring fu alesp
Sprain of foot .
Staphylioma .
Stomatitis
Strabismns . .
Strangulated piles.
Strangury

Supra-clavienlar ﬁbﬁuess .

Swollen ankle |
Symblepharon

161
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Syoechia. . . "

3

Sypbilis (aecondary and ter*

tiary) . .

s,  with eruption

v » leprosy .
Syphilitic dermatitis ,

" gumma (anus)

' periostitis .

" tabercle (face}

Tsemnia solium . .
Tinea circinata .
Tinnitug anriom .

Toothache . . . .
Tumoura, . . . .
Tywpruites . . . .
Typbos . . . .

Ulcer, foot .
w leg . . ..
Tlcerated throat
Urethral stricture .
Urticaria, . . . .
Wounds (not counted)
Unclassified . . .

Togvarn

.

.

. 4be
24
48

.13
76

. ob
Iz
84
I3
30
12

. 172
4

S
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APPENDIX.

ON THE FORCE AND MODE OF ACTION OF THE MUSCLES
WHICH PRODUCE “BEARING-DOWN.”
AN ANATOMICAL INVESTIGATION.
By Dr. A. LAWRENTIEFF, of St. Petersburg.
( Virchow's Archiv, 1885, ii, 459.)

AN inquiry into the force and mode of action of the muscles concerned in the act of * Bearing-
down,” or, in other words, into the direction in which compressive force is exerted, is of especial importance
to obstetricians, as dealing with the secondary expulsive element which notably comes into play during
the middie stage of labonr. Obstetrical fiterature accordingly containg most minute descriptions of the
mapver in which bearing-down acts, but unfortunately these descriptions are founded either on clinical
observation or oo theoretical views, and offer no tangible principles for discussion. So SoHaTz* when
describing bearing-down as a secondary expulsive force in labour makes no attempt to solve the guestion
of its smount, and confines himself to indicating its direction, in regard to which he bases his opinion partly
-on theoretical gronnds and partly on clinical investigations.

Soanzonit vegards hearing-down as a purely reflex accompaniment of the activity of the uterine
contractions, especially towards the close of expulsion; and yet he ascribes to it not only an important
-direct share in the process, but the power of stimulating the uterus to contraction. Lags shares this
opinion, making the force of bearing-down dependent oo the uterine contractions, to which it is directly
proporticnal.

Krrareri likewise regards benring-down contractions as reflex, and involuntary at the acimme of the
expulsive atage, and describes the particular groups of skeletal muscles which contribute to the activity of
the “pains,” without, however, meuntioning the effect of benring-down as a whole. He devotes only a
-gouple of pages to the matter.

. KuxeEE§ in his chapter on the dynamics of bearing-down, aseribes to this latter an important
-gxpulsive influence, but assigns an altogether subordinate rile to it in actual expulsiom, and does not
support his opinion by figures.

Ou the whole, obstetricians, although they certainly admit the expulsive energy of bearing-down,
egpecially when there s any serious pelvic obstruction, give vp bnt little space to it description in text-
books of midwifery. This is the case with ScHRODEE, SPIBGRLEBERG and others, the greater number of whom
miz it up with other expulsive elements, aud acknowledge, as LazarewrrscH || also does, that this guestion
is a8 yet very imperfectly worked out.

In coatrast with the authors just named, Havearon¥ in 1873 published a work, in the course of
‘which he discussed on mathemstical grounds the action of the muscles engaged in the act of bearing-down.
He assigns to them an extremely important part in the second stage of labour, and estimates their force
-38 nearly ten times that of the uterus itself

* F. Samars, Der Geburtsmechaniemus dev Kopfendinger, 5. 27, Leipzig, 1368,
+ Boansont, Lehrbuch der Geburtshiilfe, 5. Aufl, 8. 176 fg.
+ Ergren, Beitr. zur vergl, und erperiment. Geburtsk, 1. i, 8. 51, 52 1367
§ KUNERE, Die vier FPactoren der (eburl  Berlin, 1560,
. |l Lazanewrmscy, Dischebnick dkooshershi [Handbook for Midwives),
T Havamron, Principles of Animal Mechanics, p. 159, ete.  London, 1873,
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The diversity of opinion, and the absence from obstetrical literature of any complete examination
of this point based on actual figures, cansed me to accept with particular satisfaction Professor Lzssuarr's
suggestion that I should determine the force of the muscles concerned in bearing-down, and the direction
of their action.

Befure 1 pass on to describe the methods employed, it is necessary to define whai is meant by
besring-down.

Soma1z describes it as a mechanism designed to diminish the size of the abdominal cavity, and
consisting of two parts, namely, the abdomiual and lumbar muscles which take the spinal column as
their fixed point, and the diaphragm which forms a dome over this cavity and is supported by the
expiratory muscles,

HaverTto¥ in his description of the force aud lines of action of the abdominal muscles, confines
himgelf tc the muscles of the anterior wall, taking no account of the other clements which enter into
bearing-down. The anatomists, such as HYRTL, Luscura, Saprey, HENLE and others, omit any considera-
tion of the process in it entirety, and are not even unanimons as regards ite anatomical elements,
Thus Hexre® counts the quadratus Iumborum among the muscles of the lower extremity, and attributes.
to it a very moderate share in the movemente of the spinal volumn ; while LuscHza t calls it “rectus
abdominis peaticus,” and makes it exclusively ar abdominal muscle.

In this paper I shall adopt Professor Lmssmarr’s opinion, and consider bearing-down as the vesult of
& constrictive mechanism applied to & closed cavity possessed of muscular walls.

It is produced by 16 muscles surrounding the abdomen, some diminishibg the size of the cavity,
the remeinder providing points of fizxation for the former group. Under the first I ennmerate the external
and internal obliques, trausversales, recti, pyramidales, quadrati lumborum, diaphragm and ievator ani.
To the second group belong the erectores spinge,

The abdominal parictes are formed on either side by three muscles arranged one over the other,
externally the external oblique, internally the transversalis, and bstween these the internal obligue. The
tendinous portions of all these museles meet in the linoa alba, and enclose between their Jayers the two
pairs of straight abdominal muscles, nanely, the reeti and pyramidales, which form the anterior wall of
the cavity.

The muscular portion of the posterior wall consists of the two quadrati lumborum, Iying one at either
side of the lumbar spine, the action of which muscles ig aided by the erectores spine placed posterierly
to them.

The roof ig the dome formed by the diaphragm. Inferiorly the cavity is closed in by the levator
ani, which may be regarded ss the pelvic diaphragm. The external obligue wsuslly takes its origin frem
the seven or eight lower ribs by the same number of slips which interdigitate with the slips of the serratus.
msgnus. The highest slip, which arises from the lower border of the sth rib, i the shortest, and passes
almoet horizontally forwards, partly covering the outer edge of the rectus. The slipe next in order arise
from the outer purface and lower bordevs of the ribs, their origins pradually becoming more distent
from the cartilages until the gth rib is reached. From this rib downwards, howerver, they approach the
cartilages, the slip corresponding to the roth rib touching the cartilage and that corresponding to the.
11th arising from the external murface of the rib and of the entire cartilage. The last slip often arises
from the apoveurosis of the transversalis.] The fibres of the external oblique, covering one another in
part, paas first forwards; others, increasing in length, run forwards and downwarde, and the fibres corre-
sponding to the lowest alips run aimost perpendicularly downwards.

* HENLE, Handb, d. syst. dnatomie d. Mensch., Bl 1, Abth. if, 8 256,

+ LuscHESA, Anatomie, Bd, 11, Abth. 5, 8, 100, .

+ SouMeRTNG, Lehre von den Muskedn und Gefdssen deg wenschlichen Kbrpers, Umgearbeitet von F. W. THEILE.
Abth. i Leipzig, 1841
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The fibres from the firet four or five slips pass into a long and broad aponeurosis, which enters into
the formation of the anterior layer of the sheath of the corresponding rectus, and uwites in the linea alba
with the sponeuroais of the opposite side. Below, this aponeurosis s continuous with Pourarr's ligament,
snd sharves in the formation of the externsl ring. The lower groups of fbres, directed downwards, are
inserted into the sntexior third of the cuter lip of the crest of the ilinm, while the posterior unattached
border of the muscle, stretched between the 1zth rib and the iliac crest, is for the most part covered by the
Intissimus dorsl. _

The internal oblique avises from the upper portion of Pourarts ligameat, from the anterior guperior
spine a.nd_anterior half of the crest of the ilium, and by means of the external layer of the lombo-dorsal
fascin,* from the posterior portion of the crest of the ilium and the spinous processes of the first piece of
the sacrum and lower four lumbar vertebrze. THEILE sssorts that {he fibres situsted betwecn the ilinm
and the ribs arisa from the aponeurosis of the transversalis, which is equivalent to demying the existenco
of an independent posterior aponeurosis. The fibres which arise from Pourarrs ligament pass forwards
and dowowards, those from the ilinc spine streteh horizontally forwards, those from the iliac crest pass
gradually moore and more forwards and upwards, and thowe aristng from the lumhba-dorsal fascia run almost
vertically npwards, The muscle as a whele is thos fan-shaped. [Its postevior fibres are inserted into the
extremity of the 12th rib and the inferior Lorder of the 1oth and rrth costal cartilages, being in close
rolation with the intercostal muscles. 'The remaiuing fibres terminate in a curved line, and are lost in an
aponsurcsis which almost immediately divides imta two lamellss, ©OF these the anterior unites with the
aponeurosis of the external oblique and blends at the linen alba with the correspondiug lamella from the
apposite aside. The posterior lamella soon becomes one with the aponeurocsis of the transversalis, pssses
bohind the rectus, entering into the formation of the pusterior portion of its sheath, and terminates in the
linea alba. This lamella reaches but a little way below the wmbilicus, as far as the linea semiciroularis of
Doveras; more inferiorly the aponeurosis of the internal obligue is seen to pass undivided {in front of
the rectus] Tendinous intersections wve often found in the musele, starting from the extremities of the
roth aud 1tth ribs, and frequently reaching the edge of the rectus. t

The trapsversslis ariees from the jnuer surface of the Jast six costal cartilages, from the lumbo-
costal ligament,} from the transverse processes of all the lumbar vertebree§ through the intermediary of
the middle layer of the lumbn-dorsal faseia, from the gateriov two-thirds of the crest of the ilium, snd from
the upper half of Pourarr’s ligament, where the fibres of this musele unite with those of the internal
obligue. The remaining fibres follow an almost horizontal direction directly forwards, and termipate in a
brosd aponeurosis, forming a curve, the inea semicircularis of SPIGELIDS, at their imeertion. Superiorly
they are stiached fo the ziphoid cartilage. The aponeurcsis of the trausversalis soon blends with the
posterior lamella from the internal obligue, and shares in the formation of the posterior incomplete portion
of the sheath of the rectus, uniting with the corresponding structure from the opposite side. More
inferiorly some tendinons fibres of the aponeurcsis pass into the anterior layer of the interual! oblique
apeneutosis, aiding in the formation of the anterior part of the rectus sheath ; others are attached to the
linea alba, or independently to the upper border of the pubic eymphysis.|

The rectus is placed on the anterior abdominal wall, and arises by its narrow exiremity from the
pubic bone. It is usnelly inserted by three slips into the Sth, 6th, and 7th ribs® The outer, longer

* SappEy, Truité danatomie deseriptive, tome i 1876,

+ In my nine subjects I found these intorapctions Gz times. They were thrice present on both sides. Thrice also
two intersections, starting from the toth and I1th ribe, almost reached the border of the rectus.

T Barpiy¥, HENLE,

§ THELE.

|| LuscERa, Anagomic, Bd, if, * Der Bauch.” ) _ )

o1 SarrrY, LUSGHEA, THEILE apd othera assume that the rectus takes vrigin by ite nerrow extramity and. iz ingeeted by
it broad, upper extremity, Hvmrt, HuNLE and others are of the converss opinion.

5
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“slip reashes the apper border of the gth oostal cartilage, the middle slip 38 inserted into the cuter surface

of the 6th cartilige, and the shortest and innermost is attached to the outer snrface snd inner border of
tho 7th oartilage, and to the costo-ziphaid ligament. Inferiorly the. rectun arisea by two heads, of which
the smaller, sitnated towards the middle line, is attached to the anterior surface of the symphysis, while the
konger and external head arises from the pubic spine. A few fibres, morecver, arise from the linea alba ¥
The muscle is fiat and triangnlar, hroader above than below, and mevked across its length by tendinous
intersections. 'Three or four of these intersections are to be observed bhetween the musenlar bundles,
aurvilinesr in form, or zigwag or perpendicular.t The highest is geverally on & level with the costal
oartiluges, the second midway between the first and the wmbilieus, while the thivd corresponds to the
wmbilicns, When a fourth interseetion is present, it lies below the umbilicus, does not extend through the
autire hreadth of the muscle, and is merely wuperfieial. Yt is but rerely that the fibres sre uninterrupted
throughout their whole length ; they are usually intersected, so as to give the appearance of the musele
being divided into separate segments, The rectus is enclosed in a special sheath formed from the
aponeurosis of the broad abdominzgl musetes. The anterior layer of this sheath is ingeparably united with
the tepdinous intersections. The posterior layer is incomplete and terminates below the umbilicus in a
thiu, crescentic edge known as the linea semicircularis of Douveias; above, this layer reaches the lower
border of thie tibe.  Higher up, the rectus lies immediately on the ribs.

The pyramidalis arises from the pubic bone somewhat in front of the origin of the rectns, and
possing upwards ig attached to the linen alba. TIte inner fibres follow a vertioal course, the cuter fibres.
are oblique ; the entire wuscle resembliug a right-angled goulene triangle, It is often absent from one
side, oftener stili from both,} ip which case the lower part of the rectus is thicker.

The quadratus Inmborum arises by a broad attachment from the posterior part of the crest of the
ilium, and from the iliojumbar ligament. Fibres from the traneverae procesges of the lumbar vertebres ron
to join it, and thus form a fat muscle, which is ipserted juto the 1zth rib.§ Posteriorly it is intimately
united with the Iumbo-costal ligament, anteriorly it is eunclfosed in the fibroua arch (o which the lateral
fibres of the lumbayr portion of the diapbragm sre attached. Its pusterior surface is covered by the middle
Jamelin of the lumbe-dorsal fascia, anteriorly it is emclosed in the inferior and excessively thin layer of the
same fascia. Itz onter border i8 free, its inner horder is partly covered by the edge of the psoas magnua,

The grector spiue is situated bebind the quadratus lumborum, and arises from the posterior
surface of the sacrum, the posterior portion of the crest and poaterior superior spine of the ilinm, and from
the spinous processes of the lumbar vertetrze. At the Jevel of the last riv this muscular mass divides into
twe parts—the sacro-lumbalis and lougissimus dovsi,—which are inserted inte all the zz ribs, the former
into their angles, the latter into their tuberoaities. The erector epiuee is separated from the guadratus
lemborum by the middle layer of the lumbo-doreal fascia, while its cuter surface is covered by the upper
dayer of the same structure,

* LusCHKa, op. cil., 5. 97,

+ Herxiw admite three or four, Luseaga two to four, HyRre three io Sve intersections.  Among my nine oheervations,
in four there were three interasctiong, and in the other five cases a fourth presenied the appessance of o small, tendinous surface.

T Among ay subjects it was present three times i eight hodies, sues on the left side only, and twice oo both sidee:
in each of the last cases the subjects were women.

§ Anatomists are divided in their opinions about this musele. LuscAEa regards it as the analogue of the vectus, and
doea not hesitote to oall it the rectus abdominis posticus. Ou the ground of comparative rpatomy he divides it into three
yporidorms —ilo-costal, iambo-costal, sud ilio-lumbar,—arising [reapectively] from the posterior part-of the fumer fip of the ilium,
from the transverse processes of the 3rd and 4th lumbar vertebrz, and from the itio-lumbar ligament, apd inserted into the
12th rib. Ou the other hahd, HENLE counts this muscle among those of the lower extremity, regarding it as the superior
segment of the iliacus. He considers the 12th rib as ita point of origin, and the iliac crest as its ineertion. Flar muacular
bundles pase from the tips of the traneverse processes of the lumbar vertebrse to the body of the musele, and intersect simpilar
aseending bundles, Other authors, a4., SaresY, place the origin at the ilivlumbar ligament and fliac crest, and the insertion
at the 12th ril; and transverse processes of the lumbar vertebrie to which it is attached by five bundies,
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The diaphragm is divided into a lumbar and a costal portion. The lumbar portion arises by two
puir of slips, the inner pair taking origin from the 3rd and 4th lumbar vertebrs and the intervertebral
oastilage, The right slip is generaliy thicker and longer than the left. They unite apd ran upwards,
formiag en sroh beneath which the morta descends. They then again separate, passing in part from one
side to the other, aod after forming a cleft for the passage of the msophagus, are attached to the posterier
border of the tendinous centre. The outer pair of alips are more slender than the other, arise from the
sides of the first and second lumbar vertebree, and, like the inner pair, pase upwards. Gther fibres entering
into the lumbar portion arise from the fibrous erch which sorrounds the quadratus lumbornm (ligament
cintré du diapliragme* ). Buudles belongiug to the lumbar portion pass upwards and forwards snd ave
inserted into the lower, comcave border of the tendinous centre, usually leaving trinngular space
uncovered by muscle between their external edge and the costal portion of the muscle, corresponding to
the lumbo-costal ligament.

The costal portion of the diaphragw is divided into tbe costal portion proper and the sternal
portion.

The costal portion arises from the lower borders of the last six ribs by a series of slips which
interlace with the insertions of the transversalis, and pessing upwards and inwsrds sre attsched to the
convex edge of the tendinous centre. Fibres arising from the Iumbo-costal lignment frequently join them,
and in that ease thera is no free, triangular space between the Jumbar and costal portion of the diaphragm.
The sterna] portion commonly arises by two fascicles, sometimes united into one, from the xiphoid appendix,
and is ingerted into the most prominent point of the anterior convex border of the tendinous eentre. It is,
however, oftem absent, or present on one side only. T

The levator ani arises from the lower portion of the body end of the horizontal ramus of the pubes,
from the spine of the ischium and from the fibrows arch * unmiting the pubic bone witk the jachinl spine,
It is connected by a few small bundles with the pelvic fascin.} I¢s fibres runm obliquely inwards and
backwards, passing over the sphincter ani, and unite with those of the opposite side, forming a raphs
behind the rectum, which is attached to the point of the coccyx. The lateral fibres, in close relation
with the coccygeus, are attached directly to the same point,

Beneath the levator ani, and sarrounding the orifice of the rectum, the sphincter ani is foand, the
concentrically arranged fibres of which arise from the apex of the coceyx and are lest in the akin of the
scrotum. Posteriorly the pelvic outlet is closed by the coccygeus, which, arising from the spine of the
ischium and lesser sacro-goiatic ligament, is inserted into the lower segment of the sacrum and lateral
border of the coceyx, and is in relation by ita edge with the levator ani.

Having thus briefly described the muscles concerned in * bearing-down,” we pass on to the guestion
which mainly interests us, namely, the determination of their foree.

Many papers have been written {by BorrLui, the brothers W2BER, FIok, LEssHAFT, WARAWIN and
others} on the force exerted by individual muscles of the human body, and especially by the muscles of
the extremities, but existing literature contains very little as to the determination of the force of the trunk
muscles, and lesa still about that of the muscles which produce bearing-down. The only work in which
this question is digonesed from its mechanical side and with the aid of caleulation is HavenTon's treatise,§
but in this, a8 T have already stated, the auterior abdominal wall is alone considered. Moreover, in
consequence of the imperfection of his method and the theoretical character of his mathematical caloula-
tions, HavuoHTON'S estimate of the anterior muscles is too high and is refuted peremptorily by everyday
olinical cbservation. Henee we must regard the question of the force exerted by the abdominal muscles as
hitherto practically untouched.

* 3arrEY,

+ Among my ocbeervations the sternal portion was four times entiraly absant,
T Luuscrxa, Zeitschr. f. rat, Med., v. Hexee v Preeever,  Bd. i, 3. Theil,

§ Havanron, Principles of Animal Mechanics, p. 218 Loodon, 1873,
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Abeolute muscnlar force in determined by the physiclogical diameter of the given muscle. The
greater this is, the more force can the muscle exert. The physiclogical diameter of s muscls is the sum
of the dinmeters of all its fibres, Aoccordivg to Weper,* it is the ratio of the volume of the musole to
the mean length of the fibres. The muscle’s volume is the ratio of its weight to the specific gravity of
muscnlar tinsue. Here, however, we encounter a diffioulty, as there is no perfectly reliable estimate of
tho specific gravity of muscle, different authors fixing it differently. Thus WebsEr gives 1.0583, Knause
1.0555, VALENTIN 1,064, and o on. T have therefore abandoned this methed of determining the volume,
in favour of another plan already used in my laboratory, namely, the immersion of the musecle in a vessel
filled with oil.

The principle of my method is fundamentally the same as that of Warawin's, but, in addition,
the marface and the aponeurosis of the muscle are determined, In order that my procedure may be
undergtood I will briefly describe it.

The weight and length of the body were first noted. In order to prevent, as far a8 possible, drying
of the muscles by evaporation, shallow vessels of water were plauced round the corpse, and the prepared
wuscle was immediately covered with a damp cloth. As soon as the muscle was freed from ekin, fat and
fascig, its outline was traced with a pointed aniline pencil at it skeletal insertions snd at its fusion with
the aponenrosis. Isolated groups of fibres were then carefully cleared in the direetion of their length,
which was messured with a waxzed thread. From 20 to 30 such memsurements were made in the ease
of each musele according to its size, so that the number of short and long fibres measured should as nearly
as possible correspond to the number of short and long fibres respectively in the muscle. The superficies
of the muscle and of the aponeurosis was then determined in the fullowing manner. Thin wazed paper
was 80 placed over the prepared and marked muscle as to fit it closely everywhere, As the surfuce of
every muscle is irregular, it was necessary to pucker the paper inte larger or smaller folds, so that it shounld
lie smoothly on every part of the muscle and aponeurceis, and reach to the linea alba. The muscle itself
and its aponeurcsis were then cutlined on the paper, and the folde in the latter were marked. As soon as
the surface way thus registered, the muscle was divided at its aponeurotio junection, and carefully diseected
up o its origin. Tts surface of origin was circumseribed from within and the musecle peparated from it.
After its separation, its joner gurface was freed from areolar tissue and fat, it was spread on n table, and
the length of its fibrea measured with a pair of compasses, the measurements being the same in number ag
those of the outer surface. These measurements were genernily greater by some millimétres than those
of the external fibres, a result due partly to the actually greater length of the inner fibrez and partly
to the fact of their being more stretched. The muscle was then weighed, all the tendinous parts having
previously been as completely as possible removed, and finally it was plunged into & BeNEkE beaker filled
to tha brim with purified cil. Ite volume was determined from the guantity of oil which overflowed into
a graduated cylinder. The marked surface of ineertion wes then again covered with waxed paper and
its boundary copied off with » pointed pencil.

These processes were varried out in the case of each muscle. The outlines of the muscular surfaces,
of the apoveuroses and of the ingertions were transferred to paper ruled into sguare centimétres and
millimétres, and the number of squore millimétres covered was counted. This plan of measuring surfaces
ig preferable to all otbers, for instance, o the wee of AmsyiErR’s planimster, or to the weighing of the paper
uged in the measurements, for by it more exact results can be obtained. The planimeter is unsuitable
for measuring the abdominal muscles, inasmush as for its use a borizontsl surface is indispensable, which
can never be found on muoscles in situ. Morzover, it was not snitable for the measurement of the surfaces
gutlined on paper, because in the cases before ns the folds due to the cnreature of the surface had to be
calonlated from each figure, Laatly, the complexity of the apparatus and its great cost were sufficient
to debar me fromn its use. Weighing the paper that had been used for surface messurements was also

* WEBER, WAGNER'S Hondwirterbuch der Phywiologie, il 1846.
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impractieable, for in the firat place, having been in contact with the dissected muscles, fragments of fat and
biood were linble to sdhere to it, and secondly, one cannot place any reliance on the uniformity of waxed
paper, and thus serious errors would necessarily have crept in. ‘The method of direct cosnting adopted
by Meom* and Warawiv, T although extremely tedious, often demandivg a lens in order to secure exact
resalts, is very precise. Repented countings applied to the same fignre showed only very slight differencer
nmounting perhaps to 2 or 3 millimétres.

‘When the surfaces of iusertion were transferred to the ruled paper their extreme points were united
by straight lines, and the Tylerum surface of each muncle thus determined.t

This system of mersurement was applied to five male and three female bodies, or to more than
rzo muscles in all.

In the following tables the results obtained are registered. For the two sides the extreme lengths,
i.¢, the longths of the shortest and longest fibres, were ascertained in centiméires. The averages were
obtained by dividing the sum of all the inner and outer mensurements of each muscle by the number of
measuroments mude.

The weight was estimated in grammes, the volume in cubic centimétres.

I nrrived at the cross-section by dividing the volume by the average length of the fibres. The
sarface of each muscle waa estimated separately from that of its aponeurosis, which latter is here to be
econsidered s one arm of the lever acted on by the muscle, and serves, ns will be seen later, to determine
the direction in which muscular force is exerted,

The fulcrum surface was determined by the counting of every millimétre corresponding to the
ingertions and to the spaces included within the lines joiving their extreme points. The fulernm surface
aud the surface of insertion must therefore not be confused, as the latter is always much the less extensive.

The linea alba was taken a8 the line of applieation of the force exerted by the broad abdominal

muscles. In the case of the others, however, their auniomieal insertions were taken, wpon which their
force iz exerted from the fixed points of the pelvis,

Pagsing ou pow to my results, I will first record the weights and lengths of the Lodies employed,
The estimates of age are merely approzimate.

i H
No. SEX. AGE. ' WEIGET, LENGTH.
; Kilos, Cm.
1 m, old ’ 50,027 176.c
2 » 3} 44'765 169.0
3 » middie aged : 46.002 i 160.2
4 . . . 46.8311 } 16y.5
5 ”» I : 43.752 : 165.2
6 f. young . 3b.402 ! 162.7
7 . middle aged . 45.841 i 160.9
3 . old ; 29-973 : 153.0
9 m, young 51,132 i 172.2
i |
AVERAGE . vuecrmrtomcneearnrine ! 44.196 166,2

* MacH, OGherflichenmossungen des menschl, Kirpers,  Zeitsehr. J. Biol, Bd. 15. 1870,
+ Warawin, Petersbury, Dissert. 1882,
3 Jbid.
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NUSCULUS OBLIQUUS ABDONINIS EXTERNUH.

Erlamzf Lengths xﬁ mm W?fhz 1 Volune Qrosn.zoction ofs m Ammﬁ Fl;durcrn:? Ai.“&?&eaﬁi

No, Muscylar Fibrea, Fihres. Grammes, Ce?ﬁi?nbiuis. O;it?l‘;lm< i Square In Bguare in Bynara in Square

” ] Oentimbtres. | Centimétres. | Centimdtres. § Candimbires,

right. left. right, | Iefh | right. | left. right.1 toft. § right | Jeft, pright, | leff rights left. | right. | left. } right. left
I 5‘3—1;,4 3.3~—~15.3 | 126 | in.3 J1060] Bs8lromol 832 8.z | 7.2 IO R . {139.0{ 56.7 340
z2,8—2z.0 [ 6.8—az.2 | 3.0 | 140 | 855 8g.0] 8%.5| Broe G.% 6.2 3122 | 371.6 | 3143 2783 107,31 | 7. 32.0
01 | 49—a1.8 | s.1—21.8 | 13.4 | 13.0 98.5) gs.o] ¢fo| 93.31 71§ 7.v |a3v7.rieyszi=eBqb|ab3.71 19.0) oo 34.6
¥ 83—248 | so—axy | 1572 | 1.8 fergofsrnsfteroiteon] 7.3 | 8.5 3455 3#3.7] 2854 250.0] fry| 9hp 380
Y|se—z2tgf5.—2zi.8 ) 1224 | 13.7 B2o| gp.of B4.2| pao] 6.7 | 6.9 [abs.zizzsy|abe.s| 2537 7oup| gud 35.8
Y| 34—7c|g—2r9 ) 1.2 13.4 | S50]| Hp5] fi4o| Sr0] 5.2 { 5.0 J263.8|279.0ar7.8| 207.0] 753 B3.7 37.%
FIT | 3.6-—20.3 | 44—z 8 | 1.9 | 12,4 830| 2801 Bo.o| 730 6.7 5.9 236.8 | 308.7 | 248,00 { 242.5] 7o.7| 518 3T.%
YI1f 45—2r, 2 | go0—arg ] 10,5 | 12,4 32.20| 340] 27.2| 3Feo| %31 2.4 Q9.0 234732075 199.5] 574 1.5 37.0
Moan | 4.2—21.5 | 4.8—21,3 | 10.4 | 2.9 B2.8} Bz.y ] Sz.al g5.7} 6.4 | Gx ]283.1 i 272.9 | 270.0 z56.34 Br.5| 785 3%5-5

MUBCULU3 OBLIQUUR ABDOMINIE INYERNUA,
1) 3.2-=-13.2] 3.6—12.85 } 1004 1 8.4 75.5 | 63.6 F rop | S5 £.7 23 . e - 8.5 ! Ip.7 34.0
I1§ 39— 1.4 | 44— T4 5 B.4 | By 6.0 | fg.0 | 63.5 | 65.4 7-5 7.3 | Fr6.z] sbraf 3| 373.2] 2007 | 29.2 LN
JI1 } 4.4—r4.0! 4o—12.8 g1 | Bo 785 | 85.8 | €8.3 | 67.3 7.5 B4 §z32.6| 1885.5]) 344.9 ] 36B.e| z&1 | 14k 34.6
v | ¢o—16.2] 2,7—12.9 8.7 | 6.2 755 | 73.5 78.¢ | 710 g | rrz |ubB 3| 1820 f355.8 | 404.8 §.2 i 1.1 380
VI41—I5.42.7—32.4 .91 o 4.9 | ¥7.5 6g.0 | 75.6 2.7 9.4 [ #53.4 | 257.6] 2gg.g | 326.1 0.5 0.9 5%
Y} 43—12.9]| 3.00—13.38 .5 7.3 §2.0 | 53.0 5.6 | 52.6 5.9 7.2 |=255.6 ] 200.4 | 377.3 | 364.9 9.8 | 10,3 ir-5
V11 ] 5.6—3:6.4} 5.0— 5.7 8.8 9.3 B1.8 ! fBo | Bo.0 | 70.0 g.a 7.5 | =080 | 3.0 {4585 [ 4B5. 8] 105 | 146 37.%
VIiL { 4.1—13.5 | 2.7—14.0 B.7 | 8.4 28.3 ! 320 | 28.0] jo.0 3.2 1.5 Yr58.6 [ 163.0] 266,68 | 3783 R 3r.o
Mean § 4.5—14.3 | 3.8—73.6 85 | 3.0 5.1 | 62.8 | S4.5 | 614 7.3 1 7.6 1214.83] 1g1.9 | 360.6 | 377.5] 12.6 [ 132 35.5
MUTCULIE TRANSVERZSALIZ ABDOMINIS,

I} r.B—126}4abf—13y 7.6 T2 44.7 | ¢3-4 | 445 | 423 5.2 | 5. B [ 43.0 | 43.5 34.0
IT | s.6—z17.a]{1.4—13.6 B.o & 38,7 . 380 4.5 i 36,0 43 | 4.1 220.8 { 225.3 | 304.9 E 2826 41.0 | 44.0 F2.0
L] =z.1—14.1 | 2.3—13.8 go | 7-8 42.1 | 43.0 | 408 | 4o.3 5% ] 5. 200,17 { 233.6 f255.4 | 250-1 | 43.T | 437 34-6
IV} zs—220i 2.5—12.4 g5 ! 78 46.9 | 45.5 | 43.5 | 40,0 5.1 | 51 | 23m5 | 109.2] 2469 28x.2( 4ae | 438 z6.a
Vy{zs—1ag|ar—i4;| 79 | B2 42.0 0 453 | 41.0 7 445 } 5.2 I* 5.1 JIp7.3|266.4 ) 214.6 | 2024 ] 44.4 | 440 356
VI | zo—15.7 | -1ty 7.8 | 74 22.7 : 23.3 | #3.0{ 26.0 2.4 i 3.5 ]784.4)195.0]310.0| 286.8] 43.0 | 42.8 373
VI1} z.o0—10.0) 3.1—130.3 7.5 7.7 39.8 | 37.5 §2.9 | 40.0 15 J 5.2 2ry4.51 eho.o | 2bo.g; 267.8] 43.8 | 43.8 37.2
V111 | 2.9—t0.7 | 2.3—r10. 7 6,8 7.® 4.0 : 14.5 13.0 | 14D 1.3 | 1.9 | 198.2] 1836 xpr.3 | 179.7] 39.6 | 395 7.0
Mean | z.5—12.9 | 2.3—12.5 7.6 7.B :?5.9 | 6. 3 35.0 | 5.4 4.6 f &5 2171.1 | 294.7 | 254.9 | 252.7 | 42.7 FEN- 35:5

MIUTACULUS RECTUS ABDOMINIA.

Ty 4.0—4o0.1}50—363f 14.2 | 17,0 §114.00 104.3 J210.5 | toz. 1 ¥4 [ f.0 rae e - . Ly | 1.9 F' 1.8
11 f 53.4—35.5 ] 40—} 10,3 § 1t.g {734.0 | tes.a] 11605 1e3.5 ) 1nz gog pI7afi 1552 | 233.3  220.7 Bg | 7.8 7-5 | 132
HI| a.o—2709 ] 4.0—31.3] 2.8 | 12.1 §213.7| ted.5 | 1132 | 10b.0 -8 8.7 V194.5; 185.9 | 215.6 | 227.9 4.3 ] 41 7.1 By
IV ] 3.6—23.2 | 3.5—=24-4 | to.0 | T8,z gho| viz,e] 54.5| 110,35 0.5 -4 J179.5 | 172.6 2017 | 2054 57| 57 7.3 1 fug

|
V§ss—bo|gr—eas ] a1 | 1.y nﬁ,oru5.3 113.0f 118.3 o3| 9.8 lrayg|esp.p]213.8] 257.6] 85| &1 6.7 B.1
YIQl zf—s20.0| 2.4—20.7 10,2 .2 757 .0 y2.5; 74.0 %3 .o J203.1| 1740305 | 202.4 6,2 1 Gg N3 k133
Vi | z.p—15.g | 3.6—=21.% "] 43 By 1ez0] pfo| toee| 106 | 1oy J15g.2 | 1568 2109 | 2ez.0| 116 | 9.7 4.6 3.2
VIi1 § 41—z 5 3-8—2fo ) 103 | 10,7 25.3] 2¢.3) 2zao| 22,5 myp ! 1.9 Prrgz| veda laelst 1ig.g 5.0 | s 2.9 2.1
Mean [ 3.7—25.4 E 3g—25.8 | 11,1 £ g6, 2 il 014 92.8; GI.2 8.3 g1 Jrybg| 1684 frgp 0| s01.0 G4 { 5.8 sS4} 59

MGBUULUS PYRAMIDALIS.

v 2.4— €. |1 a4 e ;I L5 et 1.8 . o4 . 6.1 - Ve - ag N L)
VL | 2.8— 69| 32— 5.3 43 | 40 1.3 f o.f 1.7 | o9 0.4 | o2 5.8 5.3 0.6 | a3 a5 | 0.5
YUHIL } z.3— 7.7 | 5 53— g1 5.4 | 71 1.5 | 1.3 1.5 | 1.7 o3 | 0.2 8,7 | to.3 .- o5 | 7 N T
.3 T.t : 7.3 O 5 @5 -9} i |

.6 | I.4 ©.3 L% ] 1.2
4

Mean | 2.3— G\g.i z.8— 7.4 e 5.5 I,

* In the first body the imaruler wurfoce and that of the aponetrosis wers coleninted together; the figures are aocorditgly Jeft out of consi(:leratl'u:l. .
+ The futerum surface of the transversalis is taken to be it attaclment to the ribs, the lnmbo-dorsal fasciz, and the crest of the Hium. It is
exrpresaed in lintar centimbires, )
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MUSCYLUR QUADRATUS LUMBORIAL

P | s | gt ] Vowme | cromaeotionf fyreet, | Namer | Apication
No. Muscolsr Fibres. Fitres. | Grommes. | Centinittvon. | Gentimaires, | fuSauars | fn Square | in Square
Centimdtres, [ Centimbires. | Centimdires.
right, lefh,  [right. | lefb. Jright [ left. |right. | lefl, |right. | left. §right | left. [ vight. | lett. {right. | left
| i v
I 2.5—12.4 | 4.3—z24.8 [ G4 | 2381 3001 250 23.0 6o 3.0 | Be5 | 66.3 23.2 | 21,2 5.5 3.4
H| 4-3—15.0;2.6—157 § 15| g5 | 200 250 F ro.c \ 24.0 w8 a6 b agtlaig laeslana %3 | &z
. I ] goo—13.9| 5. 6—14.% G4 9.5 29.4 | 31.5 2B.5 | 2.5 3.0 3.1 48.2 | 479 21,5 | 16.8 1y 2.3
VWi gr—1s.7 | g1—15t | 1.2 | 106 2.5 [ 29.5 | 3v.0 ! zg.0 2.6 2,1 37.3 ] 2puz 21.7 | 17.6 o4 ) 9.3
¥ | sio—140 ] 3.8—14.5 9.7 94 34-5 ; 4.2 [ 3500 340 3.8 | 3.6 1 52.9 | s5t.2 22.7T { 15.9 o.b | o3
VI | a6—1s53|ao—1568 110 [ 105 | 220 2400 § o5 | 2350 | 207 | 2 530 | qr.x | 165 f 1z | ed | o6
VIL | 3.3—1%.5 | 4q4—15.1 | 10.7 9.9 33.6 | s2.5 | 340 | 3me 37 3.2 5.8 | 513 a5 | TI.A .2 | o9
¥ILI | 3.6—30.9 | 3u5—r3.7 8.4 7.8 150 { 14.5 15.4 _E 13.8 1.7 1.7 | 55.6 | 50.6 0.4 N gy i a7
Meon | 4. 8—14.2 | 45—14.5 96| 9.5 f e | 8.8 ] 272 26 2.8 [ 2.8 ) 53.1 | gpp [ 285 ¢ 161 Eg | 1.8
MUBCULUS ERECTOR SPINZE.
| 42-—any | 6.i—22.3 | 12.8 | 15.9 f273.0] 277.0 ] 260.4 | 266.0 0.3 ' 169 -
I} s.7—ac.z f -6.2_“.5 13.6 | 13,1 [337.5 | 329.0f 2080 | jono| z2i.g i 22.9 aes ‘e .. e e
IV | 7.0—34.2 | .5—22.0 } 15.0 | 15.2 | 325.0 | 332.0 245‘0_! sig.51 6.3 i 0.1
Vi 58—19.86 j5-o—zrz {13 | 12,4 JaBis f3rdc|abls !' shBo 2B | 2g0.6 . e
V1) 7.7—16.5 s.4—r7.0 f 127 | 12.6 f24ar.5 | 2400 255.0 236} 185 . 187 v
V1L | 5.3—1fiy | 6.8—r15.5 f 0.8 i 11.3 | 2720 | 2y 0f 2660 | 2br.o| 446 , 23,5 . . . o -
VIII | 6.2—28.2 I B.z—17.3 ] 12,5 | 13.3 §r28.0 | 1215 | 1260 I 113.5] too 3.0 e .
Mean | f.g—1g.2 | f.p—vg.2 | r3.0 /13,4 [2788 | 2787 ) 2380 2b7.3 ) 19.7 | 5.7 i .<. e o
FARS LUMBALIE DIAPHRAGMATIH,
IL 1%, 0 14.5 132 ) 38 2.4 . 36.3 27.0
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¥II 5. B—1z.yg 5.5 5h.x 56.0 5.8 ver io.B 21.1
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Megn 8.8—z14.6 Ty FLR PLA 3.8 cen 8.4 26,8
PARS COSTALIS DIAIMIRAGMATIS.
wo | o (Mewmtemgiel o | gowme Jomecion] "Sn | anens | irior | Appiaion
of Muetalar h - o) o Hgoms in Boury n Byeare in Snuay
Pibres. Fibrea, Gramnies. | Centimdtres. I Gontimdteed, fonpone oo 1 oantimatren | Contimbtres. Centimatres,
1T g b—21.p 4.7 1670 1630 (R - LRI W TIZT. 4 55:5
HI b 6.x-1g.3 12.4 145.1 145.0 1.6 10318 158 1164 54.3
V] s.9—:ip.6 FEN 150.0 157.9 117 T1g2.9 1681 Lo 483
v goo—12b.5 1.1 L8 11€.0 ro. 4 1036.4 143.2 raac fo.z
VE| 4.8—16.8 1.4 645 2.0 3.4 3491 135.4 1182 4.2
VII| a.6—17.4 11,8 1160 132.0 o4 794:7 125.3 73.6 +8.6
VI ] 6a—tag ro.7 3z.0 3L0 z.g s76.¢ 99.3 6.8 . ee.B
Meen | s.7—1B.6 rtay 116.0 112.3 B.g 9137 139.% 1ot 3 47.2

* In the first body the Ngures for the dinphragm were calouinted withmit separating the costal and lmmbar portious, and are therefore
Left ot of congiderntion.
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MUBCULUS LEVATOR ANL
Emmﬁ Mean Lengths]  Weight Yolune ' Crogs-section Burface of Surfaco of Fulerum Apiface of
No. S o wuaenlar in in Cubic | inHoquare [ MOl § Aponeasis b Budace [ Applisation
of Musculyr Fibres, Grammes. | Centlmdtres, | Contimbtres. | 2 BausT in Bquarc Jn Sguare i ?thfm
Fibres. Centimbltea, | Cont g, | € trea, | Conti =N
1 3.8— &6 5.4 38.3 37.4 6.9 £53.9 -]
11 Jut=— Q.2 5. L5 12.0 5.4 154 4 50,3 %}
111 38— &2 5.8 36.8 6.0 6.2 130.3 36.6 5.8
1v 3.8— 8 g f.0 37.0 360 d.0 120.0 5a.g 55
Y1 35— 91 5.9 410 41T 65 9.3 . 53-2 6.2
VI] ;8-—106 ¥ 55.0 54.0 7B 1373 . 30,% 0
VIt 4.8— g.8 6.9 43.0 5.5 6,1 1974 . 7.4 5%
VI 5.3— B.g 7.6 5.0 7.9 a8 143-4 £7.8 4-2
Mean A= g.I £ 3 N7 383 5.8 43 4§00 5B
MEANS,
Extreme Lengths Meau boogthe We_ight I"F"Ulume C}Trl?aa-secti(m (Euﬁfﬁ? A?ﬂ:ﬁic:s Fgﬂ;:i? f;lﬁ?ﬁfﬁ
mace | it | I | o [ oot | | e | e | S |
4 . 2 - . " | Contimétres. | Cenfiwmdtres. timétres | Centimbtres,
right. 1 Tett. right. | left, | right. ¢ left. | xight. | left. right, | left. right.| laft, { right. | left. { vight. l lott, | right, teft
! B I | '
M, obl. abd. ext....} 4.9--27.5 ] pBe—2r.3§ 12,7 | 129 818 | #24) Br.e| 7p.7 6.4 6.1 |283.1i279.0] 2700 | 256.3| Br5 | 75.7 15,5
M. pbl. shd, iat....... 4.5—14.3 ! 3.8—13.6 8.y ! B0 3.1 | Gz.8] 643 I 614 7.2 7.6 | 2148 | 1pr.g} 3806 1 371.5 12.6 ! 13,1 35.5
M. trunsv, o, ..} 2o§—12.5 | 2,3~12.6 5.6 . 7.8 35.9';_ 36.3 35,9{ 35.4 4.6 ! 4.5 |zrr.x ) 224.7| 254.4 [ 252.7 | 42,7 | 43.0 355
M. rectnd abd, ..o 3.79—24.5 | 3.0—28.8 § 110 i 11.3 g6, 1 i gr.4 | gzB i QL. X 8.3 © B 176.% i 158.41 109.0 |, Q0.0 6.4 5.8 54 | 33
M. pyremidal ..........] 2.3— 6.9 | 2.8 7.0 48 55 1.6 1.5 1.6 1.4 0.3 : o.z 7.2 7.2 ©.5 | ©5 o4 | o4
M. guadr. lwot,.....] 4.8—r4.7 | 4.5—12.5 9.6 . 9.5 a7.r; #B.8[ e72i ob7 2.5 2.3 53.1 . 4.9 I 18,5 { 16,1 g | 13
M. grect. wpinge ...} S.g—i12.2| fup—T1p.2 ¥ 13.0 ] 13.4 2?3.81 28,7 256.9526;.3 15.9 ¢ TG i I| ¢
Pars lnmh, diaphrag. B.B—ug.6 Itz 46.9 6.2 3.8 thog 26,8
Paty cost. diaphrag... 5.7—18.6 12,7 11f.0 1T2.9 8.9 gI3.T T3g.2 ab. 3 48
M. levator rui........ 4= g7 .y 317 3b.g 5.8 140.9 40.0 5.4

On a closer consideration of the anatomical relations of thea broad muscles of the abdomen which

cover one another in o stratified arrangenient, we observe that they almost comppletely fili the space between
the costal border and the upper edge of the pelvis, and that in the nuterior wall we encounter muscuiar
masses of different degrees of thickness according to the place we select. The linea alba, which is the
jine of application .of all the broad muscles, is alome purely aponenroiic. Thus, the externsl oblique
aponsurosis covers the muscalar fibves of the internal oblique, which lose themselves in fascia much closer
to the middle line. This fascia in turn overlies the inner muscular pertion of the transversalis. The
middle povtion of the anterfor abdominal wall on ench side of the lines alba is covered by the longitudinal
fibres of the rectus. Thus the entire anterior wall of the sbdomen is muscular, but of varying thickness
in different parta. The greatest thickness is found in the lateral regions between the Jowest ribs and the
widdle portion of the iliac crest, and anteriorly where the recti are placed. The fleshy wall is thinnest
between these two regions, where, however, its solidity is materially enbanced by the varying divections
of the fibres of the broad muscles. Thus laterally the fibres of the external and internal obligues, which
copstitute the largest portion of the muscular structure, are almost parallel, while farther ou in their
course they oross one another nearly at right angles and form a network which largely adds to the strength
of this part of the abdominal wall,
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Tn order to get & reliakls estimate of the aversge thivkness of the layer of muscles, { added together

the average volumes of the broad and straight muscles, and divided the sum by the nverage superficies
of the broad muscles plus the surface of tha rectus.

Thua :—
RigrT, Lzrr,
Average volume of apterior wall . . . , . |, E I za;c_:
»  superficies of broad museles . . . . 246.3 220.8
Superficies of reckus . . . . . . . . . . 1961 168.4
Whenece 2751 2690 = 0.68

246.3 -+ 176.1 = 0653 220.8 4 168.4

From this we see that the average thickness of the fleshy wall of the frent of the abdomen is 0.66 cm.
If we compare thig number with HavenTon's estimate of 0.86 inch* (derived from three subjects by direct

measurement), it is evident that my figures are much smaller, a difference due to the uureliable character
of his method.

Bimilarly we arrive at the average thickness of the posterior wall, namely, on the right side o.51,
left 0.53 ; that of the roof 0.16, that of the floor 0.26 centimétres.

Tnasmuch as the force exerted throngh a muscle is determined by tbe physiological eross-section,
and the foree of each mugonlar growp by the sum of the eroms-sections of all the individual muscles
constitating it, attention must mainly be dirested to the cross-section. All the muscles concerned in
bearing-down may be divided into the following groups :—lateral, which act on beth sides; median on
either side of the linea alhn, which act in front; posterior, placed on either side of the spinal column ;
superior, situated at the lower opening of the thorax ; inferior, forming the pelvie diaphragm.

The lateral group iz on each side formed by three mugcles—the external upd internal oblique, and
the transversalis. The median group on each side eonsists of the rectus and pyramidalis, The posterior
is made up by the guadratus lnmborum supported by the erector spinm. The superior is constituted by
the costal and lumbar portions of the diaphragm supported by the respiratory muscles of the thorax ; and
the inferior gronp containg the levator ani and ephincter,

If, now, we add together the cross-sections of the mwdividnal muscles of each gronp ae given abvove,
we arrive at the following results:—

RigHT. LxrrT.

By cm. Sq. em,
Lateral grevp . . . . . . . . . . . . 182 18.2
Anterior ,, e e e e e e e 3.6 8.3
Posterior ,, . . . . . . . .« . . 4 . 28(197) 2.8 (19.9}
Superior , e e e e e e e e P27
Inferior ,, . . . . .+ o . .+ . . . . 5.8

We may infor from this table that the forces ezerted by the muscles on both sides are almost equal,
and mutually maintain equilibrium ; that the force of the anterior groups is partly antagopised by that of
the posterior groups, the residue being maintained in equilibrium by the unyielding spinal column ; and
that the force exerted by the superior notably exceeds that of the inferior group, whence the latter
becomer a locus minoris resistentiznt This view of the action of the separate groups of muscles would
be correct if the muscular snbatance were everywhere uniformly distributed over the surface of the
abdomine} wall; bat in fact certain parts of the abdoming!l musclen are strovnger thenm others, that ip

+ HAUGHTON, Principles of A nimol Meckanics, p. 160,
+ KEREER, Vergh u. exper. Geburisk,, H. 4,8, 21, Glessen, 1864,
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to say, their physiological cross-section is greater, and can therefore display more force. In order to solve
the question how this force is distributed over the various stages of bearing-down, I nacertained the
orose-section of the upper and lower halves of the auterior abdominal wail and of the anterior and
posterior porticna of the diaphragm respectively, With this end in view, when the skin bhad been
removed from the gth subjeet, the linea alba was marked and a perpendicular to it drawn through the
nmbilious, dividing the entire anterior abdominal wall inte an upper and jower balf. The weight and
“yolnme of each half of each mugcle were ascertsived, aud the latter divided by the mean length of the
musculay fibres gave the cross-section of each half

In the case of the diaphrapgm I aseumed as the line dividing the suterier from the poaterior part,
one drawn frem the inertion of the lumbar portion into tbe central tendon, acrose the caval opeping to
the 8th costo-chondral articulation on the right side and produced to a corresponding point ou the left side.

The results thus obtained are tabulated below.

Mean Length Weight. Voluue, Buriaee, Crosa-gection.
Musole of Fibres, Upper Half Eower Hall. | Upper Half. Lower Half. | Upper Holf.  Lower Half, [ Upper Half. Lower Half,
right. et { right  lefi 1 right. left. § right. left. i right, left. § right.  left. ’ right, left, | right.  left ] right. Iaﬂ.
| .
M. obl ext...........] 127 12.p [ 5a-o| 336 3ol sae  4p B ozeo wepYErouz 236.2/50B.3 1127 4.3 3B J 2.5 2.7
M. obl b cevaeeveenes &g - 2c.8 =, ;rl 3.z 3o T 1’9.9[ 32 ag. v g2.3 e dleprr 2452 - FN-l 33 KX
M, ansv....cceeinn.n 7.6 7.8 16.0 rs, 8' reo rnag rr.o 1f.af ree o f 1504 gg.2 88,5 25,5 Az 2.0 r.5 Lo
M, rectus.....oooeen] TTT 21,3 440 iv. °J 34.5 33-31L 39.0 3?'5| 3o j4-2 ] 134.0 TATL.E] 96-_.3 7.6 35 3.3 2.7 30
M. pyremid..........1 48 55 ﬂ sl .. | #.0 LAl .. f 10,3 9.2 l 0.4 O3
Totalveniinnnd]  oon 1. 137-B 1%3 5::111 7 106.B)r3z.0 1za, 3-[107.0 Iog.3 | 305.5 256.9[230.1 1gy.of 2.3 3r,1 10,4 Ithg
1 - ! §
. mm“' angerior 12,7 310 25.0 273.0 2.2
mnhmgf’m“ﬂor} 1.7 730 fg.o fzz.% 5.8

From this table it is manifest that the cross-section of the right and left muscles in the upper half of
the anterior abdominal wall is 23.4 squnare centimétres, and that it exceeds that of the muscles in the lower
half (= 0.8 wguare centimdtres) by more than 2z square centiméires, The superficies is likewise greater
sbove thap below. When, moreover, the force exerted by the whole diaphragm is counted in with that of
the upper half, the diaphragm in the subject examined kaviug a cross-section of 8 square centimétres, the
difforence between the upper and lower haif of the abdominal muscles mauifests itself much more markedly
in favour of the former. With respect to the eross-sections of the anterior and posterior portiens of the
diaphragm, the excess of the latter is evident. Hemnce the forces exerted by the individual groups de nut
ueiutralise one another, hat, on the eontrary, by acting in concert they press the abdomingl contenis dowsn-
wards, 28 I shall further endeuvonr to prove, aud thrust againgt the levator ani as their antsgonist.

Further consideration of the tables shows that the wmuscular superficies was caleuiated exclusive

~of al} -aponeurotic portious. Thus the length and bLreadth of the tendinous interaections of the internal
obligue and rectus were cut out from the estimate of the superficies of these muscles,

The aponeurotic surfaces were ealoulated from the line of insertion of the musenlar fibres to the
lines albs. To that of the internal oblique was added the portion of the lumbo-dorsal fascia which lies
between the ranscle and the spinous processes of the lumbar vertebrz, bounded above by the lower horder
of the zzth rib, and below by the iliac crest. Whore fendinous intersections existed, their superficies,
amounting on an average to 3.ov 4 equare centimétres, was added to that of the aponeurvsis. To the
aponeurosis of the transversalis was added the surface of the middle layer of the lumbo-dorsal fascia, which,
bounded above by the 12th rib and below by the ilinc crest, lies betwesn the muscle and the transvexse
processes of the Jumbar vertebree.  The tendinons centre of the dinphragm wss counted a8 aponeurosis.
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Compariug the surfaces of the muscles and of their aponeuroses, we observe that they, especially in
the case of the hroad muscles of the anterior abdominal wall, are nearly alike, although sometimes, as, for
instavce, in the case of the internal obligne, the aponeurogis is more extengive than the muscle. Thanks to
this, the broad abdominal musecles possess a great range of movement, and while the force they exert is
applied to & very large surface, they possess also n considerable surface of support whereby their force is
appropriately augmented,

Before I pass on to describe the fulera of the nbdominal muscles, 1 will briefly and in general terms
indicate their importance to the manifestation of muscular force. It results from Professor LgssEarrs®
investigations that the larger the murface of eupport or of application is, by 86 much can muscles exhibit
greater force ; as also that they &re less easily fatigned, sand ean work for longer periods the larger their
surface of support and the smaller their relative crosgsection js. On the other hand, mugcenlsr foree is
displayed with greater definiteness and speed sccording as the surfree of support or of application is
smaller, and the point of application of force nearer to the fulerum. Under opposing conditions muscles
can put forth incrensed foree. '

As rognrds their physiological function, we observe that the muscles which produce bearing-down:
are not designed to move single members or the entire Lody, and that they are required to display not
either precision or speed in their action, but prolonged and forcible exertion, called into wmaximum intensity
during labour, when they provide support for the contracting uterns,

A glanee at the tables shows that the abdominal muscles answer ezactly to the conditions of
exertion just laid down. They have a relatively small cross-section, and very inrge surfaces of origin and
application, fitting them for prolonged and vemarkably powerful contraction. Warawint is of opinion
that not only the sum of the skeletal insertions of a muscle should be estimated e surfaces of origin and
application, but that the entire space included hetween the lines joining the extreme points of the
insertions should be so reckoned. The estimated extent of the fulcrum surfaces must also be augmented by
the surfaces of insertion into tendinous structures, as also by the latersl supports formed hy the covering
aponeuroses. Thus the length of Pourarr's lignment, which on an aversge is rg centimétres, must be
added on each side to the fulernm of the exterusl oblique. The fulerum of the cxternal obligue and of
other muscles of the anterior abdominel wall is made to include all their ingertions, peivic and costal, thus
altogether ignoring their functions as benders of the trunk aund expiratory muscles. Arnd this becauge
during the complete act of bearing-dowa the pelvis is fixed by the lower extremities, the cage of the thorax
is expanded by the air shut up in the lungs by the closure of the glottis, the entire trunk i extended by
the erectores gpinse, and the force of all the muscles under consideration is concentrated on the linea alba,

-The fulerum of the internal obligue must be held to include the length of the line of attachment of
the superficial layer of the lumbo-dorsal fascia to the spinous processes of the lumbar vertebre, which on an
average amoeunts to 23.5 centimétres; and in certain muecles the cross-secticn of the tendinous intersections
must be added, amounting on an average in siz subjests to 1.14 square centimétres. The fulerum of the
transversalis has to be incrensed by the length of the attachment of the middle layer of the lumbo-dorsal fascia
to the transverse processes of the lurabar vertebre, the average measurement of which is 15.1 centimdtres.
The fulerum of the rectus, exclusive of the skeletal attachment, is formed by the crose-sections of all the
tendinous intersections, the sum of which is 3.9 square centimitres for the right side, and 3.7 square
centimétres for the left. The extsnt of this surface is, moreover, markedly increased by the fusing of the
tendinous interseotions with the sheath, and by the ingertion of certain muscular fibres along the whole
iength of the linea alba. Finally, in some subjects it is further reinforced inferiorly by the pyramidalis.

The fuleram of the gquadratus lomborum is formed by the entire area lying betweon the lines
joining the extreme points of the surfaces of insertion, and by the iliclumbar ligament and tendinous arch

* Loseuart, Vor dem Unterachicde dev Eraftiusserung der Muskeln der obeven und der unteren Extremitsf, Arbeilen
des Vereina der russischen Aersts, 1880, viil
t WaBawIN, Peteraburger Dissert, 1882
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of the diapbragm, and is substantially eupported by the erector apins lying behind that arch, Tha
latter muscle averages 19.9 square ocentimétres in cross-section, and its contraction affords very great
lateral support,

The costal portion of the diaphragm has as fulcrum the sntire surface of insertion into the ensiform
cartilege, ribs, eostal cartilage and transversalis fasecia. To the lumbar portion are assigned the attachment
of its erure to the lumbar vertebree, the lignmenta arousta and the aortic aperture formed by the decussation
of the erura. The entire diaphragm is further notably steadied by the distended lungs and the respiratory
musacles, aided especinlly by the external support afforded by the upper limbs.

The fulerum of the levator ani consists in its surfaces of insertion into the pulis, spine of the ischivm
and border of the coccyx, augmented by the tendinous card passing from the pubis to the ischial spine,
and in part by the lesser saorc-sciatic ligament.

The surface upon which the force is applied is the pame for all siz broad muecles, inasmuch as all
share in the formation of the sheath of the rectus, and by their contraction exert a strain on the linea alba.

When the pelvie is fixed, the rectus acts npon ite costal attachments and upon the sum of the
eross-sections of its tendinous intersections. When the ribs also are fixed, it puts strain on its sheath and
on the linea alba, and thus increases the fulerum surface of the broad abdominal muscles.

The surface upon which the diaphragm actse is the periphery of the tendinous centre, which measures
47.B cm. for the costal portion, and 26.8 em. for the lnmbar portion.

The anus is the point of applioation of the levator ani. When the abdominal muscles are in action,
this latter muscle by supporting the anus becomes in a certsin sense their antagonist.* When we add
together the crosssections of all the sbdominal muscles except the levator ani, we arrive at the sum of
71.6 sguare centimitres, ropresenting the mmscular force which from all sides concentrates itself on the
line of leaat resistance, that is to say, on the pelvie outlot.

Having brought the disonssion of the first question that is bufore us to an end, by finding numarical
expresions for the mverage length of the muscular fibres, and for the cross-sections, fulerum surfaces and
surfaces of application of the muscles concerned in bearingdown, we may pass on to determime the
direstion in whick these muscles act and the mechanical conditions of their action.

PBefore I discusg the direction in which each muscular group sctz and the resultants of all the
foroes comcerned in producing bearing-down, it is advisable to say something about the action of bearing-
dewn considered in its entirety.

The mgin function of the abdominal muscles is to diminizh the capecity of the abdominal cavity;
but inestauch as the obligues are attached to movable riba, they aet as expiratory muscles by depressing
these latter. On further contraction the abdominel muscles, especially the siraight ones, tend to bend
the trunk, but when the pelvis and thorax are simultaneousiy fized, their whole energy is concentrated on
compression of the abdominal cavity, the evacuation of the bladder and of the lower section of the rectum,
and, in women during labour, on the expulsion of the fretus throngh the genital cansl.t

This process is aided by the contemporanecus contraction of both lateral groups, which, straining
their aponeuroses, flattem the abdominal convexity; and ioasmuch as the rectus is enclosed between
the aponewrptic lameliz, by inpressing ite fulorum surface they favour ite action. Thus the entire
anterior surface becomes concave instead of convex. The dorsal wall, however, in consequence of the
contraction of the postsrior group, does not buige but is futtened, and, the ribe being fixed, exactly the

* BavrEy.
+ Beamgony, Lehrh, & Geb., 3. Aufl, 8. 176, 1885,
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same thing occurs in the case of the superior group. From the simultaneous contraction of all these
musenlar groups there ariser a proportional diminution in the size of the abdominal cavity.

During urization and defeoation but a small part of the bearing-down power iz brought into aotion,
for the obstacle to be overcome is neually very trifling and to a certain extent under the control of the
will* The #phincter vesieze heing relaxed, the detrusor fibres are chiefly concerned in micturition, and
the amount of bearing-down exerted i limited to accelerating the outflow and rendering it more forcible.
In defecation the motion of the fices is due to peristalsis of the rectum, the sphincter being relaxed, and
beariog-down has only the effect of imparting to the masses about to be expelled a shape corresponding
to the anns. When the rectum iz overfilled or the frces nnusually hard, it serves to distend the elastic
sual opening.t But during labonr, where the expulsive forces have to propel a fullgrown fostus through
-4n unyielding bony ring, the function of bearing-down is far more important, and ihe energy put forth is
proportional fo the resistance. Childbirth is therefore of especial interest to us, inasmuch as during its
progress the mazimom of that useful force is displayed which is the expression of the resultauts of all
the foroes exerted by the bearing-down muscles individually.

The act of bearing-down must be divided into separate stages. According to Professor Lyssmart,
the first stage ie contraction of the disphragm taking place from behind upwards and from before down-
wards, whereby it encroaches on the abdominal cavity and bulges the anterior abdominal wall. The second
stage is contraction of the broad muscles and straining of the sheath of the rectus. The third iz contrastion
-of the straight muascles, during which their upper portion acts with greater force than the lower.

According to HENLE,L the action of these muscles falls into two stages. In the firat the muscles
tend to change their curved surfaces to planes. [t is not until their fibres have approached as near to a
rectilinear direction as the compressibility of the abdominal contents permits that the pecound stage begins.
This cousiste in traction upon the bony points to which they are attached. As we have here to consider
-only the firat atage, we shall omit alt notice of the second.

The diaphragm, during clesure of the glottis and full strain of the respiratory muscles, being capable
of muintaining the force of the ventral muscles in equilibrium, when both components come into play, the
reanltant acts in the direction of the pelvic ontlet.§

According to Sappey, || the actios of the entire ventral system of wuscles is reducible to two foroes :
one superior, tending to diminish the size of the abdominal cavity ; the other inferior and for weaker, which
.ommonly offers resistance to the former,

Haventon, ¥ howsver, is of opinion that during childbizth the levator and gphineter ami by their
gonttraction and retraction assist the abdominal museles to display their energy in the expulsion of the
tontents of the uterus and vagina.

As regarda the direction in which the force is exerted, Sarpey holds that it runs obliquely from the
umbilicus to the sacro-coccygeal articulation ; while ScEaTz ¥¥ takes a line parallel to the spinal column as
the direction of the dianphragmatic force. On sccount of the reciprocal counteraction of the forces exerted
from the right and left gides, Sumarz further conciudes that the direction of the force of the zpterior
mugcles ia limited to one line, running nearly horizontally from before backwards. The resultant, in
gongequence of the equality of the forces acting vertically and horizontally, makes an angle of 4 5" with the
horizon ; its direction is from before npwards and from bebind downwards, and it makes an angle of 10°,

open posteriorly, with the axis of the pelvic inlet.

* Foster, Lehrd. d. Phytiol.
+ DoxpeRs, Physiol. Ueb, v, W. Bagsr. Th. 1, 8. 366 186,
+ Hens, Handb. d. Muskellehre d. Menach., Bd. i, Abth. 3, 8. 75. 1871,
§ Keguan, Vergl. w. exper, Geburtsh, Heft I, 8, 2X.  Giesten, 1864.
|| SAPEET, op. ¢i, p. 271
A Havoaros, Principles of Animal Mechanics.
«* Qopars, Dev Geburtamech., 5. 25.
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My remearches render it impossible to nccept ScHATZ'S opinion. From the table we sve that the cross-
seotion of the posterior portion of the diaphragm is far greater than that of the anterior portion, on whieh
acoount the direction of the furce remmlting from the action of the two portions canuot lie vertically down-
wards. The diagrammatic figure (Fig. 1) toakes it clesr that the resultant C of the auterior and posterior
portions of the diaphragm neta u a line dirscted downwards and forwards, and cuta the perpendicular 4 let
fall from the centre of the diaphragm, at an angle of 45°

-Phis resultant was arrived at thus. At the pointz of bisection of the chords of the ares formed
respectively by the nnierior and postevior portions of the diaphragm, perpendiculnrs « and & were erscted
and prodoced to intersect. Oun these lines lengths were taken, for the anterior half 2.2 centimétres, for the
posterior half 5.8 centimétres, corresponding to the cross-sections of the two halves. A parallelogram was
conairucted, the diagonal of which, ¢, indicates the direction of the resultant.

In like manner the direction of the forte exerted by the anterior abdominal muscles is shown not
to be horizontal, as SoHATZ asgerts. From the table it appears that the cross-section of the upper half of
these muscles is greater than that of the iower half. Acocordingly, their resultant ¢nts the vertioal line 4
{Fig. 2} at an angle of 84"

If, now, we produce the lines representing the resultant of the diaphrogm and that of the anterior
muscles, to meet in a point, and lay off on them the crosssections of the disphragm and of the ventral
muscles respectively, and construnt the parallelogram, we arrive at a resuliant D, which cuts the plane
of the pelvic inlet at an angle of 8¢°, or, in other words, is almost parallel to the axis of the inlet.

The wmbilicas is a peint of magximum tension in both horizontal and vertical directions for the
entire abdominal surface. It is accordingly chosen as the point of application of the resultant of all the
forces exerted Ly the anterior wall. Teo determine the angle between this resullant and 2 heorigontal line,
the average inclination of the muscular fibres to the linea alba was mensured. To effect this the following
plan was adopted. The external oblique having been cleaned on each side of the body, the angle hetween
the fibres of this musole and the linea alba was mensured at & certain point. In order to measure this
angle, fibres were carefully dissected out from the conuective tissue, and a fine waxed linen thrend stretched
exactly parallei to their direction, and produced from the peiut where the fibres passed into the aponeurosis,
to intersect the linea albe. The thread was maintained in position by a rule, and the angle wsg measured
on & soale. This process was ropeated at xo points of interseofion taken on cach side at intervale of
5 ceptimeétres above aund below the umbilicus; and, in addition, the augles formed at the extremities of
the lines slba and at the umbilicus were measured. The aversge of all these angular measuremeuts was
taken as the average angle at the umbilicus. A like procedure was adopted with the fibres of the internal
obliqus and transversalis in turn, and the inclination of the pyramidalis to the lives alba was algo measured.
The results, drawn from three males and one female were asg follow —

Average angle of external obligue . . . . . . . . . . . . . 38.20%
» 5y internal oblique . . . . . . . . . . . . . 127
» o framaversalis . . . ., . . . . . . . . . . 10I
" » Pyramidalie . . . . . . . . . 0 . L L 1o

The difference bstween the cross-sections of each muscle in its upper and lower half referred to
the line of intersection, and the resultant of all the forees, were caleulated. The resultant of the two
oblique muscles made an angle of 73° with the lines alba while the genersl resultant of all the broad
ventral muscles was inclined st an asogle of 84” to the same line. (Fig. 2.}

Inssmnch as the abdominal surface everywhere presents curved areas, snd the muscular fibres
blending with the aponeurcsis sscend in cerlain ovrves towards the linea aibe se the line of spplication
of foroe, it was neceasary, in order to set forth the mechanical conditions under which these muscles act, to
determine the angle between these curves and the line drawn from the anterior to the posterior abdominal

* HavoaTOX (p. 219) found 35" for the angle of the sxternal chlique.
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wall, Every foroe acting along a enrve really acts along the tangent at the point of application, and
therefore the angle hetween this tangent and the diameter of the nbdominal eavity had to be ascertsined.
To effeet thia I investigated the direction aud type of the curves, and calenlated the average magnitude
of the abdominal curvature. Measurements of 45 living persons wers made—of men, of nulliparous women
and of those who had borne children, of pregnant women in different months of pregoancy, and of women
in labour,—whershy I secured an uccurate representation of the ventral curvea,

The peculiar method of measuring the ventral curves devised by Havgrron * seeming to me
entirely untrustworthy, I adopted the following plan, nnder Professor Lzssnarra advies. A thin strip of
purs tin was taken, 1 centimatre hroad and # millimetre thick, very flexible without being elastic, so that
it rotained ali the curves once imparted to it. The distauce between the umbilicus and the vertebra
immediately opposite tu it was measured with BiupzLogue's callipers, to the side-piece of which a water-
level was attached, so as to secure that the two poiuts lay in a horigontal line, The points were them
marked ou the ekin at the nmbilicus in front, and bebind usnally at the level of the fourth Jumbar vertebra
in men and soiliparous women, and at that of the fifth in pregmant women. The height of the umbilicus
was taken as an index because the umbilicus i the point of waximum tension, because there least fat is
found, and because it is an easily determined point for eomparison.

When these opposite points were marked and their distauce measured, I applied the strip of tin
firmly to the abdomen and pressed it acourately iuto all the inegnalities of the parietes. Then after a fow
respiratory novements, I marked on the strip during the interval between inspiration and ezpiration the
positions of the wnbilicur and spinous process. ‘L'o secure the horizonial position of the atrip, the water-
level was attached below its iower edge by a morsel of paste. I thereupon removed the strip to a table,
The intervat between the marked points was once more measured with the oallipers, an edge of the strip
was sroeared with printing ink, and the curve of the abdominal wall was transferred to a sbeet of paper.
Similar measurements were made on each side of the sbdomen, and algpg the linea alba from the upper
border of the symphysis pubis to the apex of the ensiformn cartilage, during which the position of the
umbilicus was marked, and the length of the linea alba as a right line was mensured with the callipers.
Thig plan was proved to be sufficiently nccurate by the fuct that repented memsurements and graphis
representations of the corves in & given patient gave identical results,

Al the measurements were taken in the standing position, and the least lack of symmetry botween
the lateral halves of the abdumen was agcurately reproduced by the strip. For instance, the least degree
of lumbar seolicais, though almost imperceptible, was at once betrayed by a comparison of the two helves
of the curve. When the tracings were collected their elements were determined Ly analytical geometry,
and from each similar series the average curve was caleulated.

T will hriefly describe the process,

Each curve was divided inte severul segments, snd iv each segment two pairs of paraliel chords
wete drawn, The middie points of each pair were joined by right lines which were produced to cut the
curve, and to iutersect, 1F these Iines intersected within the carve, if they were equal and biseoted the
chords at right wagles, the segment of the curve in which the chords were drawn formed part of a circle,
the perpendicnlive produced to meet the segment were radii and the point of intersection was the centre,
‘When intersecting within the curve, these lines cut the chords at an oblique angle in Buch & manner that
the chords cut Iy one Jine were parallel to the other line, the segment formed a portion of an ellipse, of
which the centre lay at the iniersection of the lines. When, under similar circumstances, the point of

* HavcHrox laid the person whom he was sbout to messire on his Lack on a plank, sod allowed the ventral wall to
vise and sink. Taking as a standard a right line drawn from the symphysie pubis to the ensifortn appendix, he determined
the amplitude of this rise and fall with reference to the standard line. Ou the distended abdomen he measured the curves of
length and breadth () and calculated the ventrel curve from the formula

P=T (m}—+;f—-), where T represents the tension at the wmlilicus,
Pl 2
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intersection lay outside the ourve, the segment formed part of a hyperbola. Finally, when the lives joining
the points of bisection of every two pair of chords, so far from intersecting wers parailel to one another,
the segment was parabolic.

In my cases most of the horizental semi-cireumfersunces of the abdominal wall consisted of four
segments continucus with one spother. The first or lumbar segment was genernlly a right line, rarely it
formed n segment of s circle of very large radius. The second segment was invariably circular. The.
third was geuerally elliptical, rarely parabolic and stili more rarely hyperbolic. The fourth or umbilical
segment was almost always parabolic or byperbolic. (Fig. 3.) _

The vertical curve of the abdeminal wall corresponding to the lines alba was generally divisible
into three segments. The firat, adjacent to the eusiform appendix, was alwaye Lyperbolic, with the
gonvexity iuwsrds; the sscond wae most frequently hyperholic, rarely elliptical or parabolic; while the
third was almosat invariably circalar.

When the various arcs of the ventral curves were determined, it was necessary to find the position
of the centrs and magnitude of the radius in the case of the circle, and the direction and magnituds of
the axes mamjor and minor, with the positions of tbe foci, for the «llipse, hyperbola and parabols. Ths
separate curvilinear elements were therefore described on the line representing the ventral curvature,

1t was very easy to ascertain the elements of the circle; the centre of the hyperbels was determined
by the intersection of two diameters, aud the major axis by ite property of bisecting all echords perpen-
dicular te it. The minor axis was ecalenlated from the equation

b y

& Jaeat
where « represents the semi-axis major, b the semi-axis minor, and « and y are the co-ordinates of any
point on the hyperbola referred to the centre ag origin and the major axis as azis of abecisse. The
above formula is a transformation of the ordinary equation to the hyperbola

b _—
y= o et

The eccentricity was found graphically from the semi-azes g and 5. It is the ratio of the hypothenuse of
a right-angled triangle whose sides are o and & to 2. The pogition of the foci wus determined ulong the
major axis from the eccentricity, and by mueans of two threads whose difference in length was equal to the
axis major the hyperbela was described.

In the paraliols the direction of the major axis was found in the same way as in the case of the
hyperbela, and the focus was discovered by teking an abseissa half the lemgth of the corresponding
ordinate. The curve was tben graphicaily described by means of thread, rule and compasses.

In the ellipse the centre was found by drawing two diameters to intersect, and the major axis
exactly as in the former eases. The minor axis was, hawever, either graphically determived by ereeting &
perpendicular to the major axis, or caleulated from the equation

b ¥

w Vae
The ecceatricity i the ratio of the side of a right-angled triangle whose hypothenuse represepts the semi-axiy
major and its other side the semi-axid miner, to the semi-exis major. - The foei were simultaneously deter-
mined, and the eilipge was described by the aid of a thread equal in length to the major axzis,

When all the magnitudes had been determined, tangents were drawn, in accordance with the rules
of analytical geometry, to the curve st the umbilicns, and the mean eurves for the right and laft sides and
for the linen alba were described. These curves were separately constructed for pregnant women, womed
in lsbour, nulliparous women, and for men. The following was the method adopted. The average
dismeter of the abdotaen was laid down, and at its lumbar extremity the angle was constructed which it
formed with the first segment. The latter was then consfructed of its average magnitude, adjacent to
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the angle. The second (cireular) segment was then described.  Its centrc was deterrained by means of the
average radius and the average angle of its inclination to the first segment.,  The mean length of the chord
wag lald down. At the vmbilical end of the diameter the mean hyperbola (4th segment} was constructed
from the mean lengths of the semi-axes, the angle between the tangent and the dinmeter, and the mean
length and direction of the radius vector. The direction of this latter was found from its mean inclination
to the tangent. The sccentricity was graphically indicated by the meun lengtha of the semi-axes, and the
position of the focus and direction of the other radius vector were also known, The direction of the axis
major was thus found, and from its average length and the direction and average length of the axis minor,
the hyperbola was constructed und the mean length of its chord laid off, 'The third {elliptical} segment
could be described by means of the average lengths of the axes or from the average eccentricity, inasmuch
as the extremities of the arc, adjacent to the 2nd and 4th segments, were already known,

When coustracting the average vertical curves I employed the same method, taking the mean
distance between the ensiform appendix and the symphysis pubis as diameter. (Figs. 8 and 9.) When
these average curves were deseribed 1 found myself in possession of these categories —those representing
men and nullipare; those of women who had borne children, and those of women in labour and far
advanced in pregnaney. (Figs. 7, 6, and 3.)

If we compare the average curves {Figs. 7 and 5) corresponding respectively to nulliparse and to
wornen far advanced in pregnancy, we sec that the segments are more convex in the latter. During the
earlier months of pregnancy there are fransitions from one kind of curve to the other ; the lumbar segment,
however, hardly ever changes from a right line continuous with the circular segment which in pregnant
women merely assumes a somewhat greater radiug. The third segment, which in nullipare is parabolic or
hyperbolic, merges iv pregnant women into an ellipse of considersble eccentricity. Tt is mostly at the
expense of this segment that the curve of pregnaney enlarges. The fourth (parabolic) segment of the
curve in nulliparse paeses late in pregnancy into a hyperbolic are, whereby the umbilicus i8 notably pushed
forward, so that the curve of each side passes almost without interruption into that of the other.

Itx the average enrve of pluriparsm, the two forms are united. The first and second segments become
uniformly cirenlar, which is perhaps due te expansion of the lumbar portion of the abdominal cavity during
past pregnancies. In the third segment the curve again becornes parabolic. The fourth segment remaing
an excentric hyperbols, as the anterier abdominal wall, cspecially the umbilical region, is stretched to the
wtmost during pregmancy. Meanwhile the outline of the straight ventral museles is lost (ED, Fig 1),
and the nmbilicus is obliterated i consequence of the stretching of the linea alba.

If we now contragt the conditions of muscular action upon the umbilicus, assumed as the point of
application of the force, under different forms of ventral ¢curvature {Figs. 1oz and 1ob), we find the following
to be the case. Inasmuch as the force acts, alike i the pregnant and non-pregnant, along the tangent
drawn from the point of application, it works at a greater advantage the smaller the amgle i3 between the
tengent and the diameter of the abdominal eavity. To prove this, let us mark off on the tangent the sum
of the cross-sections of the broad muscles and resolve this into two forces at right angles to one another.
1t i manifest that the forces acting from right and left perpendicular to the diameter balance cne ancther,
and there only remains the sum of the components from each mide which aet elong the diameter. In the
non-pregnant this force is directed from within cutwards, and tending to obliterate the umbilical concavity
its amount must be subtracted from the sum of the forces exerted by the straight muscles. (Fig. robd)
During preguancy, however, it coincides as to direction with the force exerted by the straight muscles, and
augments their power. (Fig. 10e.) Moreover, the conditions under which these forces work during labour
are vendered still more favourable by the enhanced muscular tension due to the strained abdominal wall.
The conditions affecting the vertical curve remain the same in both cases. During pregnancy thai curve
is merely expanded, and enlarged mainly at the expense of the inferior segment of the abdomen.
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From these investigations I draw the following conclusiong :—

1. The sums of the eross-sections of the bearing-down muscles on the right and left sides are equal.
Thig ig likewise almost true for the broad muselos on the two sides.

2. Of the broad muscles, the internal oblique has the greatest crosg-section, and therefore the
greatest energy.

3. The bearing-down muscles are, thanks to the great extent of their fulcrum surfaces, fitted for
prolonged #xertion, whereby they guin in force, but lose in precision and rapidity.

4 The cross-sections of the ventral muscles are inversely proportional o the arcas of their fulcrum
surfaoes.

5. Tendinous intersections augment fulcrum surfaces.

6. The cross-section of the posterior portion of the diaphragm is notably greater than that of the
anterior portion, on which account the force cxerted by the whole muscle is directed downwards and
forwards.

7. The cross-section of the upper half of alf the anterior ventral muscles is preater than that of
the lower half, whenece the resultant of all the muscles is directed backwards and downwards.

8. The resultant of all the bearing-down muscles is parallel to the axis of the pelvic inlet, and makes
no angle with that wxis, a8 BrRATE anserts.

9. The principal meridians of the ventral surface are usually divisible into four segments, each of
which is a curve of the sccond degree,

to. During pregmaney the capacity of the abdominal cavity is increased chiefly at the expense of
the middle portion of the curve, which changes from the parsbolic to the elliptical form.

11. The gmaller the inclination of the tangent at the umbiliens {0 the diameter of the sbdominal
oavity, the more favourable are the conditions under which the broad muscles act. The latter are therefore
fanctionally at a greater advantage during labour than when the uterus is empty,
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EXPLANATION OF THE PLATES.

Fig. 1.—Median, Aniero-posterior Section of the Abdominal Cavity.—A. Perpendicular from centre of disphragm,
B. Plane of pelvic inlet. €. Direction of resultant of ¢ and & [the Jatter not priniad], the diaphragmatic components.
£. [aot printed] Direction of resultant of anterior muscles. (). Dismetey of ventral cavity. D, Besultant of diaphragm
and anterior moseles. . Axis of pelvic infet. L. Umbilicon,

Fig. z.—FResultant of all the broad Abdeminal Muscles referred to Umbibicus—A. Linca albs. B Horizontal
line. ¢ Umbilicus. @. Meun direction of force exerted by externul oblique. 5. Mean dirsction for internal obligue,
¢. Mean direction for transversalis.  d. General resnltant.

Fig. 3— Horizontal Ventral Curve {from beloic ) and its Determination (from a Nullipara }-— A E. Diamater. )
A, Bpinous process of 4th lumbar vertebra. £, Umbilicus .4 B First segment, a circle of large radius. si Two
parallel chords. E. Radins. € Centre, A M. Tungent. £ Angle between tangent and dimmeter. B (€. Second
seginent, o circle of less padius, v Rudive. €. Centre. pyp, und p'p’). Two pair of parallel chords. §,. Length of
coeve. . Dnolinstion of radins to frst segnemt. €7 15, Third segmient, an ellipse.  p, p'y and po ¢y Two peir of paraiiel
chords. dd;. Two sewi-diameters. (.. Cenfre of the cllipse. a and b Sewi-axes wajor and minor. FF. Foci
sy Length of the enrve. J)E. Fourth segwent, o parubela. py"p'y and p, p'y. Two pair of parsilel chords.
d d;. Purallel diameters. ) Prineipal axis. = A rudius vector,  s,. Length of the curve. ¥ E. Tangent at umbilicus,
) B. Purallel 1o principal uxis. ¢ Angle between tngent and radius vector. 5. Angle between tangent and dinmeter,
P p- Directrix,

Fig. a.—Fertical Curve of Nullipara— A E. Vertical diameter. 4 B. Inferior segment, cirenlar. v Radins.
N A. Tangent. » Length of curve. & ¢ Middle segment, hyporbolie, 1. Uwbilicus, %, %k, and g, ¢,. Two puair of
patallel chotds. (% CUentre. F. Focus, ¢ Hxcentricity, 3. Distance between symmphysis and ambilicus. CE. Superior
segment, hyperbolic {inverted). &, k; and g, 45 Two pair of parullel chords. d. d,;. Two diameters, £y, Focus.
¢,. Excentricity, C. Centre. «. Axis major; & Axiz minor. ff,. Two rdii vectorez. M E. Tangent. s ILength
of eurve.

Fig. 5.—Mean horizowlal Curve of advenced Propnoney and Labour.—d E. Diameter. A 5th lnmbar vertebes,
B Umbilicus. A B. First segnient,  right line. L 1is length. 8. lisinclination to the diameter. B €. Second segment,
circulur. ¢ Rading. 0. Centre, + Length of the arc. §. inclination of radius to the first segment sy B. € D. Third
segment, elliptical F, F. Foci. @. Seml-axis major; & Semi-asts minor. 1) E. Fourth segment, hyperbolie, ¢ Axis
major ; b. Axis minor. F,. Focus e Badius vector. N ¥, Tangent. s,. Length of the are ¢ Angle between
tangent and radius vector. <. Angle between tangent and diumeter. . .

Fig. 6.— Average Curve of Pluripore-—4 D, Diameter.  A. Spinous process of 4th lumber veriebra. 4 B. Firet
segment, circalar. #. Radine, . Inclination of tangent to diameter, AL 4. Tangent. s Length of are. B €. Second
segment, parabolic. ee. Principal axis, F. Focus. ©.D. Third segment, hyperbolic, & Major axis; b Minor axis.
F. Focus, N D. Tangent. D F. Radiue vector, s. Length of are. 7. Inclination of tangent to diameter.

Pig. 7.—Average Crurve of Nullipare.—4 E. Diwmeter. 4. 4th lumbar vertibra. E Umbiliens. 4 E. Firat
segmient, a right line. /3. Tts inclination to the dinmeter. K. Heeand segment, cireular. ». Radiue. 6, Tts inclination
to the first segment. s, Length of ave. C.D. Third sepment, parubolic. €. Principal axis. F, Focus, I+ E. Fourth
segment, parabolic. ¢ ¢y, Principal axis, N E. Tungent. s,. Length of are. 0 E. A paraliel to the principal axis,
¢ Inclination of the tangent to the radius vector. . Inclination of tangent to dismeter.

Vig. 8—Vertical Curve of Labour.—4 D. Vertivsl diunteter, 4. Symphysis pubis. D. Ensiform appendix.
A B. Inferior segment, citenlar, + Radins. s Length of arc. B Middle segment, parabolic. (% Principal axis.
F. Foens, s Length of arc. ('D. Superior segment, hyperbolie. . Major axis; b Minor axis. M D. Tangent.
v Inclinagion of tangent to diameter.

Fig. 9.— Vertical Curve of Pluripare,—4 B. Inferior segment, circular. v Radiwa. N 4. Tungent . s
inclination to the diameter. B . Middle segment, hyperbolic. & Axis major ; b Axis minor, F, Foeus. CD. 8u-
perior gegment, hyperbolic. . Axis major; b, Axis minor. M D, Tangent. 7. Its inclination to the diumeter,
s. Length of arc,

Fig. 10.—The Conditions of the Musoular Fovee referred to the Umbilicus.—Case a. Lobour:—p 0. The curve,
4. Umbilicus. .4 €. Tangent. A E Dismeter (normsl to the curve). 4 F, apd 4 D. Components. 4 g. Direction
of force exerted by recti, & Sum of forces. Case b, Nullipara:—p p. The curve. 4. Umbilicus. A (. Tangent.
AF. (F. not printed) and 4 D, Components. A 4. Direction of force exerted by recti. s Difference of the forces.
4 E Normal
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