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~Introduction

In considering an introduction for a paper of this
type, 8 lengthy dissertation seems rether futile. 1In
most historicsl pavers very little that is new is intro-
duced, as each seegfer of bygone happenings must take the
recérded events made by another historian and elshorate
upon them. I have rounded up most oif the desirable
material on the subject, the History of the Yreatment of
Inguinal Hernia, adjusted it into its proeper place, and
tried to maxe an interesting, concise paper, and yet ad-

hering to & strictly historical bacxground.
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The History eof the Treatment of Inguinal Hernia

Rupture was most certainly recognized with the begin-
ning of man, and the subject of its treatment an ancient
ene. In its association te earliest medical and surgical
thought the two are in all prebability coentemperary. There
is little doubt but that the first person afflicted with |
hernia was the first to seek relief from it. He probably
learned to find relief in recumbent positions and by manual
pressure, and possibly methods used teday.

The art of herniolegy ne doubt started with the Egypt-
ians about 4000 B.C. Until recently all we knew of them was
derived from Ebers Papyrus, but with the translatien of the
Edwin Smith Papyrus there is new information. Its practical
handbook for treatment starts from the head downward, but
unfertunately stops at the breast. Heowever, censidering they
did lithotomies (3 ) cetaracts and other operations it seems
logical te suspect them of doing some sort of hernictomy. It
isg known that they recognized and treated the conditiocn ex—
tensively with trusses. {(13) Bass ciﬁes an interesting com-
ment on the standing of the Egyptian healer. H"Their profits
are large, they eat cooked offerings and receive every day
many geese and much beef. Wine also is given them. So they
have ne very bad time."

The Babylonians had no regular physicians. The unfer-
tunate was placed in a public square and passers-by were
forced to stop and give consul if they had suffered a similar

condition. Cases of strangulated hernia probably received



but little consul, as a go0odly percentage of those pre-
viougly afflicted had probably passsed beyond. |

The attainments of the Jews were scanty in surgery. AS
regards hernia they were particularly bvacixward. Anyone hav-
ing such & condition wss, instead of givén sympathy, expel-
led from the congregation.

The Hindus were cuite pregressive in surgery. i‘hey
tried most everything. Repsired hairlip, laporotmy, re-
moved ovaries and even catarsct. Some mention is made of
herniotomy, but with no reference to the technique.

Hippocrates, one of the most noted ancients in med-
ical thought recognized the condition. He, however, was
rather congervative and preferred to care for hernis
chiefly through trusses, rather than surgery.

About 100 A.D. lived one of the greatest of the lomen
surgeons, Celsus. He operated extensively on hernia, es-
pecially umbilical, excising sacs and closing the open-
ings with sutures. Psulus oi «egine cites Celsus as say-
ing " If the patient be & child, make an sttempt in the
first place with bandages. In more sdvanced ages, if a
large portion of the intestine hes fallen down, and at-
tended by pain and vomiting, which gymptoms usually arise
by the retention of feces, it is clear the xnife is not
applicable.™ (27 )

This is provably the first description of & strangu-
lated hernia. 1he ancients treated this very conservative-

1y, and never operasted. Celsus recommends venesection,tepid
bath,



warm cataplasms, and spare diet, but disapproves of
purzitives.

Celsus 1s probably the first man to operste exten-
sively, and Faulus cites him as sgying: "When operstion is
done, make an incision in the groin down to the middle
tunic, the lips are to be separeted with hooks and the
menmbranes freed. When the tunic is removed the testiclé is
carefully eut out. 4This is to be done in children of mild
hernia. "hen the patient is grovn and the disease greater
the testicle is left.

Celsus speaxé of practitioners who treated Ineuinal
hernis by reducing the’cont@nts of the gssc and sprnlyine
pressure to the scrotum between tWQ bloecks of wood. In-
flamation and ganegrene csused obliterstion of the ssac.

Heliodorus modified Celsus' operation about 100 years
later. He geparated the sac from the cord and cut it off
replocing the testicle in the scrotum.

Probsably th? next suthority of aeny merit in the trest-
ment of hernia was Uslen, who lived about 200 A.D., Thile
he treated thes condition exténsively he made two mistakes
88 regards its asnatony;

First he thought & hernias was not only a
rupture of the peritoueum, but of the sponeurosis of the
muscles as well. This belief lasted many years and is

still prominent among the laity of th= present day.



the yreexs did not belleve in dissection of human
bodies, and walen's second error da@e,from the dissection
of monieys.r He found ths processus vazinalls patent and
reasoned this to ve true in humaﬁs. He then argued it vas
the orifice of the processus veginelis that ruptured or
dialated. in hernia. tYhis eérror wgs not discovered until
¥ernilius in the 1lo6th century proved the peritoneum was not
open in the inguinal regién.

Uglen preferred to trest hernia by handaces and nsed
taxis in cases of strangulationQ However, he 4id describe
a method of operation. (27) '"Intestinel and omental hernia
are to be cured by pressing ur the intestine or omentnum sand
removing as much ss possible of the spermatic vessels,~and
otherwise drawing out the peritoreum, fomenting it, end
then cutting it off.” He mentions it was eustomary to bleed
the patient when he was plethoric.

With the passing of =alen progress stopped for many
years,h&s is éem0ﬂsﬁrate& by the method oi Aetins of Amida,
who lived in the 6th century.

Aetius wrote an extensive medicsl worg, the Yetrabiblion,

dealing briefly with hernia., He is thought to have been &

Christian snd sccomplished his treatments with charms and

prayers. In preparing a plaster he recommended the physicisans

u

gshould repeat: The wod ¢f sabraham, the Uod of Issse, the

30d of Jacob give virtue to this medicament.”




In regard to hernis he was a conservstive, statine
that operation was dangerous, and that surgicsl inter-

"

vention, when stransmlstion was present should slwsys bhe

2

svoided. He preferred to treat his cases with a plaster,
e bandasge, and a prayer.
In the seventh century Paulus of Aegina came into

the picture. He studied in aslexandria hefore its capture

by Omar (641 A.D.}) Paulus was an itinerant physician,
who spent a great deal of time in Egypt and =sis Kiusr.

g2 wrote extensively on surgery, used cautery for empyena

5503 even vent into deptistry, he rocse ded sons ver vt
gtly~ ernrlos on hsrnla. Paulus classified ingninal hernies

into two groups, the enterocoele snd the, bubonocoele.

He described the enterocoele, as s descent of the in-
testine into the secrotum, eitherkbg rupture of the periton-
eum or by pushing it forward. DBeing caused by blow, lesap
or otherwise stretching 8 weafened portion of the body.

The procedure of the operation was to put the patient in’a
recumvent position, and the skin wes then stretched by =an
assistant. i transverse incision was made, end the skin

fixed with hooks to such & degree &8s to afford psscsage of

]

the testis. Jlhen passing & number of hooxs proportionsate
to the size of the wound and dissectiﬁg the membranes and
fat with a blind hook cut across them. after laying bare
the peritoneum and introducing the finger into the sac at
the bacx oart of the scrotum between the darti and reri-

toneum we free the posterior vprocess (the epididymis % )



and then with the right hand donbline itsf extremity to

the inside of the scrotum, &nd st the sasme time streteh-

ing the peritoneum left hand, we bring the testicle and
tunica vaginalis to the incision and direct the assistant

to stretch the testicle, whilst we completely clear the
nosterior process, ascertain by the fingers if & fold of
intestine be comoprehsnded in the vazinalis, if so it must

be pressed down into the belly. Then we tsxe o large

gized needle containing s doubvle thresd of ten bieces and -
pass 1t throush the middle &t the extremity of the periton-
eum close to the incision and eutting the double, make four
pleces of them, and bind the peritoneum securely, being sure
none ol the nutrient vegsels are stopp&d,'aﬂother ligature
far out was out in."

after mazing these ligatures the gize of a Iinger wss
left in the peritoneum, the hole was cut out snd at the
same time the tegticle. An incision was made in ths lower
sérotum to favor the discharge. Then an oblong pledeget
and embrocations of 0il were introduced and the wound band-
aged.

Some of the surgeons, who after the incision into the
vaginalis cauterized the end of it, to stop haemorrhsge.
They would then bathe them in hot water five times & day for
seven days. Paulus says " They had wonderful success and
very 1iftle inflemation snd rapid hesling.

As to the Bubonocoele or sctnal inguinal hernis he
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states " The enterocoele arising from a distention
comnences as & bubonocoele., For st first the reritoneum
beinz stretched the relsxed intestine is protruded =ss
fsr as the groin. Forming the disease the ancients op-
erated on in this manner.

alter maging the incision to the extent of three
fingers breadth transversely across the tumor in the eroin
and removing membranes and fst and the peritoneum being
exposed in the middle, where it is raised up to & point,
let the znob of & probe be applied and the intestine press-
ed down, and the prominences of the peritoneum be united
by suture, and then extract the crobe neither cutting the
peritonenm nor removing the testicle, but caring it with
the spolications for fresh wounds.

But since burning is preferred by the moderns an’
gsecount is given. The man undergges moderate excéroise\
and having coughed violently]then marx the place of the
swelling by triangle, with ink. TLay the patient down and
burn out the trisngle, the ichorous discharge beins wiped
away with 8 rag by en sssistant. 1In vneople of moderate
welght the burn is carried down to the fat. .In lean people
taxe care not to burn the peritoneum. After burning, salts
were soplied snd en X shaped‘baﬁdage put on, and the follow-
inz days the wound dressed with honey."™ (27)

Hippocrates.says " Those diseases which medicines do

not cure, the iron ( the znife ¢ ) cures " Those which iron



cannot cure, fire cures: and those fire cannot cure are
recxoned wholly incurable. "

Paulus does not 2ive us any date as to the degree of
his success in vermanent curesg, hut'moéern experience has

shown that his results could not have been very satisfsctory.

about this time the iohammedans began to attain power.

[ve]
m

hese srablc soeaxing nations inherited medical lesrning
from the Greezs. It was chiefly through them thst the

Sreez thdtht was preserved and champloned throush the tenth
and eleventh centuries. Such nsmes ag &li Abbas, Avicenna,
and albucasis and Rhazes appeared.

Rhazes (27) states correctiy tret hernie generally
arizes from the dialetion of the rassage which l=ads from
the cavity of the abdomen to the testicle. 1In ordinary cases
he says there is no rupture of the peritoneum. He states
the omentum is the intestine most commoniy found in ruptures
and that the peritoneum lines the whole intestine and sur-
rounds the testicle.

The Arabians, however, seemed leary oi surgery gnd con-
geguently contribvuted very few new nrinciples.

Hedicine itself more or less flourlished in ithe Mohammedan
cgountri=s, yet elsewhere in Burope fh@re Wes 1no progress
during the esrly 1liddle ages. 'The work of Celsus was entire-
1y lost and those of other great teachers, such as Hippocrates

and salen were reapidly-7tdrzotten.
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With this began the era of true medical supe;stitién
many menkish orders arose, various sec¢ts and priests took
over the healing art. Relics and prayers became the commen
treatment of all ills.

The Jews seem to have retained their medical reputa~
tion above all other races and were frequently called upen -
by royalty and wealthier classes, during the 10th and 1lth
centuries. This faith seems to have continued for some-
time, as late as the 16th century, Francis the lst of France
sent to Charles the 1st for an Israelite physician. When
this doector arrived in France, Francis found he was a Christe
ian and immediately lost all faith. He then asked Selyman
the 2nd, the Ottoman Sultan, for a medical advisor. An old
hardened uncenverted Jew was sent, who rapidly effected a cure
by prescribing asses milk. ( 28)

Surgery of the middle ages fell into disrepute and be-
came separated almost completely from medicine. It was a
handicraft and abandoned to barbers and mechanics. It is
here that surgical specialists first arese, whe were known
as "Incisors" or “Gutters'. One aperated for cataracts,
another st@né, another for hernia. They traveled about
Europe keeping théir methods secret and handing it dewn
father to son. 1In Italy there was a famous family of herni-
etomists by the name of Norsini, Horace of Norsia is re-
ported to have done 200 operations in one year. (z8)

These wandering specialists were always on the Jump and
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had best be termed " hit and run " surgeons, ard as often
as not their work would not gunalify. They were always
ready to leave town if necessary just s little gooner than
planned,

In Ferraris' boox (28) we find an interesting account
of a traveling incisor who performed an overstion on a
lady's eye for the relief of pain. The operation seemed
to aecomplish less than the desired relief, and the hap-

less surgeon was forced to spend the night fleeing from

‘the lady's infuristed husband who pursued with sword in

wany of these itinerant surgeons were of ill repute
and & good many had a bag full of tricxzs at his disposal.
Some lithotomists hid stones in their sleeves. After
na<ing a skin incision the surgzeon siipoed out a stone,
and showing it to the patient, stated he had inst taxzen
it from the bladder. 4fter coliecting hig fee he hastily
departed,

Ferrari tells the story of & herniotomist who was
always accompanied by a dog, Which was put under the table
during ths operation. ¥ven thoush the patient raquested
that the procedure should not include a removal of the
testis the surgeon generally preformed the rediceal opersa- -
tion. ‘Theleviéence'was slipped und«r the table to th~ dog,
the wound closed and the surgeon and dog made thelir escape

before the patient discovered his loss.

Henri de liondeville was one of the 14th century
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physicians. It is evident from his comments that sargery
was considered an inferior occupstion by the medical men
of the day. His advise to surgeons is to stay in their
own field and not to meddle in medical matters. ror he
says & surgeon in doing so was ﬁot only apt to encoursage
the rage and malevolence of the medical doctors, but if
his treatments were not successful he would have a bad
reputation with the publice, which would bve justly deserv-
ed. fondeville tresated hernie very conservatively , pre-
ferring to use trusses and bandages in most cases. He
slyly intimates. that most herniotomists were for the sur-
geons benefit more than the doctors. (28)

The greatest of the 1l4th century surgeons was uuy de
Chauliec. He studied in Hontpellier, Paris and Sologna.
He puélished a surgical worx in 136Z. wuarrison says "He
was 8 writer of rare learning endowed with fine criticsl
and historical sense, and indeed the only medical histor-
ian of conseguence between Uelsus and Haller."

wuy was & very conscientious physiciasn and msde hernis
his Specialfy. He differed from most physicians in that
he wounld not turn his work over to the strolling mounfe-
banzs, but preferred to do it himself. In his operations
he revised the system of Celsus, laying the sac bare and
ligating it. wwuy was the first to distineuish between
ventral and inguinal hernis.

While de Chauliasc performed operations for hernia he
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was essentislly & conservative and preferred to treat most
herniss by trusses {21}, and emphasized the fitting of
each truss individually. ¢uy wes the outstanding medical

eauthority of the day, and probebly threw back the progress

el

of medicine many yesrs, by promofing the idea that a sufgi-
cal woand must be hezled by surgicel interference, plasters
and other meddling matters rather than by nature. Hanley
{21) in his book cites de Cheulisc' plasters for o certain
type of hernia. It was the white of an egz for a vehiéle
mixed with crushed nut gall, alum, antimony, yellow amber
etc. On another type the following mixture was supposed

to be of great virtue: It was composed of turpentine,
litharge, the faeces of an eagle freshly rossted, human
blood, the hair of a ram, all blended togather in rain
water end vinegar. While Guy may have been a 1little mixed
up on the value of soms medicaments, he is generally re-
cognized as the greatest physician of the 1l4th century, and
was probably exceeded only by Pierre Franco.

Even though barber surgeons were scorned by the medicsal
profession, nevertheless oneoi their members was destined
to necome 2 revolutionary factor, not only in the treatment
01 hernis, obut in sursery in genersl.

Pierre franco was born in 1500 in the village of
Turriers. 4e received his early training at the hands of
wandering lithotomists, hernio;ogists, and cestarsct hesl-

ers rather than in s medical school. He fled from France
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to Switzerlaend probably because of religioas persecution,
end was for & number of years the city surgzeon at Berne,
It mey be sald for Franeo thét he did more than any other
man up to his time to remove the operation for hernia .{rom
the hands of the wandering practioneer to those of a re-
gpectable surgeon.

The first operation for strasneulsted hernia is supposed
to have beem.done by Maupasius in 15659, yet it was Franco
who perfected end popularized the procedure. 4although the
symptoms of strangulstion were xnown to’ﬁippocrateséno one
had previonsly dared to operate. While many & surceon
did more harm than zood, it seems that the view of the
people was unjust in the case of stramgulation; If a po-
tient died while being trested with medicines, the fault
was considered to be with nature, but if desth should follow
operation, the surgeon might have to taxe to.his heals or
be held for murder. Conseguently prior to Yraneco, the
strangulstion was treated loceslly, and the patient either
lived or died. com=ztimes the strengulsted loop suppura-
ted snd the process broze through to the surface, ceusing
the patient to be left with a discharging fecal fistuls.

Franco evidently spent & good deal of his time writing,
and made two publieations. The fifst appeared in 15566,

In his study oif hernial anatomy'he‘dwelt almbst‘entirely

on the sac and its contents missing the influence of mus-

cular and aponeurotic walls of the canal. He supported the
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ancients in their belief that in a complete hernis the
peritoneum wa.s ruptured, (7 ), but in the bubonoecoele
that it was only stretchéd. He pointed out the differ-
ence in an incarcersated hernﬁa and the strangulated type,
In the former the contents are adherent to the sac snd
gave the details for an operation in this case. kHe open-
ed the necx of the sasc by an incision over the externsl
ring.. |

Franco described the operation of the time where the
tegstis and the sac were removed by crushing the necx of
the sac¢ and cord, and removing sll the material beyond
the crushing clamp, and then apprlying actual cautery
burning the stump... This was done only in unilateral
cases. (7))

In bilateral cases he advocated agsinst it, and did
not believe in bilateral cestsration. His operation dif-
fered from those now in use chiefly in tbat)the muscle
- layers were not sutured to strengthen the weakened spot.
Pierre #ranco is remembered principally for his workx on
stranguleted hernias and in his advocating against the
nractice of bilaterai casteration in double inzuinal
hernies.

The 16th century brought Ambroise Pare, who was most
noted as a militery surgeon, but contributed a good desl
to herniology. He was a conservative aﬁd used trusses

extensively. DPare was one of the first to describe dia-
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phragmatic hernia. His patient sustained a wound in the

chest, but seemed to recover rapidly. Later developed

gastro intestinal symptoms, and at autopsy the colon was
found in the thorax.

Pare intreduced and described an operation called
the "Punctum Aureum." It consisted ef dissecting down t@‘
the sac in the inguinal canal and twisting a geld wire
about the neck of the sac so that the bowel could not pro-
trude through and yet the loop was not tight enough to
cause a strangulation of the cord.

About the time of Louis XIV of France the surgery wag
still in the hands of the unskilled. Mest people could net
obtain a reliable surgeon. Besides they themselves were
ignorant and superstitious, and quite willing to believe in
charms, magic curesﬂand‘witch craft.

It happened that Louie himself became interested in
curing of hernias. It was rumored about that Prior of
Cabrienes in Languedec had knowledge of numerous secret
remedies, one of which was for ruptures. His services
were sought, and he arrived at the court about 1680. For
some mysterious reasen he requested the Eing's promise not
to publish the receipt of his cure until after his death.
Louie not wanting to betray the Prior and yet anxious to
help the people at last decided that he himself weuld
become pharmacist, mix the remedy and charitably distribute

it. Great care was taken to guard the formula and many
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different drugs were sent to Louie's private rooms. Nost
0f them were discarded as the remedy consisted of only =

mixture of wine and spirit of salt.. To obtain the remedy

a note was reyuired stating the name and age of -the natient.

A few days later the patient returned receiving a bssxet
containing three bottles ol the mixture, along with plasters
consisting of nine differént drugs. Instructions for the
application of the plasters and sonsumption of the wine and
salt were given. 4Yhis service was continued for four years.
Some patients reporting cures, others not.

On snother occasion liadam Eevoux, & widow of a ‘faris
surgeon appeared at the court stating that she had found
among her husband's pavers an infallible plaster receint
for the cure of hernia. ©She was given permission to fry
the plaster on some of the patients. Several testified
a cure for which she received 400 pistoles, and a pensiocn
of 500 livres‘to cure soldiers of the malady. Dionis states
however, that this cure was no better than the others.

In 1716 Dionis published his " Coursg d'operations de
Chirurgzie" (28) stating that conservetive treatment of
be scguainted with the good and bad, he would describe
the operation practiced at that time. Amones them he de-
scribed the "Golden <titeh" inwhich the golden wire was

used as described by Pare.
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Anothervm@thod was the "Hoyal Cperation", consisting
of on incision parallel to the cord and spermstic vessels
and suturine the sac as it lay in its place. this was
called the "Royal Operstion™ beceuse the man was left in-
tact s0 that thereafter he conld furnish the king with
more subjects. Dionis condemed the removel of the testis
8s being contrary to devine and humsn lsws. He gaid it
should never be practiced except perhsps in the case of a
monx or 8 priest.

Littre discovered and described two cases of hernis
of lieczles Diverticulum, which still bears hig nanme. In
1710 he devised a method for & new anus. He described
Tyson's glénds. Littre was a great student of anatomy
and physiology, but not being interested in theraputics, he
contribnted but little in the treatment of hernia. (2)

Petit wes another who was interested in herniology
and said of & large irreducibvle hernias of long standing
that they, " Had lost their right of domicile in the ab-
domen." ‘

In 1731 de Garengeot described a hernie inwhich the
gue contained the appendix. In the same year he describ-
edthe first lumbar hernis on record. In 1742 he reported
a case of obtursator herﬂia and discussed ventral hernis in
some detail. (2 )

Shortly following this Percival Pott, & leading
English surgeon, published his " Yreatise on Suptures" in

1756. It deals with the anatomy and surgical aspects in-
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troducing some new angles and contributing considerably
to the xnowledge of hernis.

Gimbernat, in 1768, described thes lisament that bears
his name., ide gives advice in treating strangulated fem-
oral hernias, gstating that the devision of this ligsament
was less likely to cause danger from hemorrhage than in
cutting directly upward as was th= custonm.

Aichter in 1782 degecribed a hernia inwhich only &
part of the circumferernce of the intestine had herniated.
This is now called a partiasl enterocoele, or ZHichter's

hernia.

About the beginning of the 19th céntury one of the
greatest English surgeons, Sir 4Astley Cooper, published
his work. It considered both the surgical and the anat-
omical aspects of hernis. Cooper was very interssted in
the taxis of stransulated cases. His method for reducing
them has never been changed materially. In his book he
gstates that if he were afflicted with s strangulated fe-
moral hernia, he would preier it to be first treated with
taxis and if not reduced, would reguest immediste opera-
tion. Gooper‘exertedvmcre influence thsn any man in
England on herniology. (9)

Scarpa, an +talian, contributed extensively at about
thizs time. He was & real anatomist, snd 4id some remark-

able work, & good deal of which even vnrevsils today.
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Zven considering the great contributions made by
wearpa and Cooper and others operative repeirs during the
first half of the 19th century were notoriously & failure. &t
this time all the all the snatomical structures involved in

& hernia were understood. Yet only slight improvement can

"be seen over the methods of Celsus and rsulus, of Aeginsa,

Centuries brouzht but minor.changes and one is improvéd by
the lscx of change in operative technigue. Recurrence
was Ifreguent and mortality high, so before the dégs of anti-
sentics and = enesthetics the prognosis was well down to-
werd the zero.

It was during this time the vhysicians realiged the
hazards of operations and there was & marked increase in
the vopulsrity of the truss. ourgeons were generally un-
gsatisfied wiéh their srt, and connived sll sorts of methods
for trestment of hernia.

verdy, a french physician about 1820 devised the ides
of invaginating a fold of s<in into the necz of the sac as
far ss possible. Then the szin was denuded by ammonia after
it hsd been sutured in plece, The inflemation and‘adhesions

following this were supposed to ovliterate the sac. ‘his

‘method was very unsuccessful and cures rather rare. The

infection which set in could not be controlled snd the
method was discarded.
It is interssting to note that some surgeons refused

to operate on strangulated hernias. One method of treatment
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was to administer tobascco clysters or enemas. Fregueritly
tobacco smoxe was blown into ths bowel by bellos. ‘the
stronger the tovacco the better. Often this wo1ld cause

a relaxation of the muscles, and & reduction of the hernia
could be accomplished, however, somestimes the patient died
of nicotine poisoning. {28)

Bonnet of Lyons in 1826 attempted to cure unstrsngu-
lated hernias by'introducing pins into the sac. ‘The under-
lying principle was inflamation and adhesions caused by
the irritation of these ioreign bodies. Lf gsuitsble ul-
ceration followed the sac would somstimes close off. FIres-
sure was applied to help in the formation of these adhesions.

Lleven cases were reported, four were cured,in five the

" hernis returned, and two died. <+“his method was not gener-

ally accepted or practiced.

Doctor Wutzer of Bonn in 1838 described snother method.
Yhe s«£in was invaginsted into the inguinal canal asnd held
there by a wooden cylinder with a curved needle in the end.
When in place the needle was pushed through all structures
including the sac into the hernial canal and out thfough
the s£in on the snterior sbdominsl wall. A cover wag placed
on the outside of the inguinal canal and screwed in plsce
g0 that pressure was applied between the c¢ylinder and cover.
This was left in place six or seven days aftér which the
patient remained in bed about one weexg.

Professor Agnew of Philidelphis invented a bivalve
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speculum, which roughly eorresﬁcnded to Wartzer's apparatus,
in that the lower blade invaginated the szin into the canal
and the upper blade could be screwed down to spply pressure.
Sutures of silver wire held the sgin‘in place.

These three methods were sll based on the same principle,

namely inflsmation and adhesions. ‘They 4id not in any way

go after the funﬁamental etiological factor in hernia.. The
attempt was made only to obliterate the ssc, and not to
strengthen the abdominal wall which in most hernial cases
is congenitally wesz. ‘the danger of infection Waﬁ also great
as antiseptis had not been accepted.

he next attempt to cure hernis by obliterating the
sac and cenal was the injection method introduced by Velpeau
in sbout 1835. (22) He injected tincture of iodine into
the sac. The idea was Eh@ result of his having ﬁreated
hydrocele by the use of iodine. this lead him to adopt it
in the cure of hernia. sn assistant compressed the inguinal
canal so as to prevent the fluid enterinz the abdominal
cavity. Six drachms of iodine in three ounces eﬁ water was.
introduced into the cansl. It was then massaéed;into all
parts of the sac and then removed through an aspirating
tube. Before doing the injection it was guite necessary to
reduce the contents of the sac. Velpeaun reported excellent
SUCCEesE8.

In 1844 DLoctor Pancoasst, of Philidelphia published an




account of the injection of tincture of iodine or tincture
of cantharides, half a drachm introduced into the sac by
means of a fine canulae carried free into the sac; The
canula was withdrawn and 2 compress placed under a truss,
directed to be worn. He had performed & series of thirteen
cases in 1836. Some of these patients had worked a year at
farm labor with no return of the rupture in any case. ( 31)

The injection method oi by iar the widest repute and
general success was that of Doctor ¥eorge Heaton of Boston.
His irritant consisted of the fluid extrsasct of‘oak bark.
It is quite provable that Joctor Heaton 4id his worx even
before Pancoast as he claimed to have experimented as early
ag 1832.

Joctor Heaton first started his practice in, Alton ,
Illinois, soon went to ot. ﬂouiskaﬁd from there to Loston,

where he tried to interest the profession in his operation.

‘Here he was received very coldly and went abroad to London.

him :
Sir William ferguson snd others introduced to the profession

there. Here he received great honors and was msde a member
of several societies. He next went to ¥aris and was well
received and in & short time returned to Poston. 4he locals
hearing of his success abroad welcomed him home, and he
attained great success and recogsnition there. He continued
his practice in Doston until the time of his death in July,
1879, and as Uoctor ﬁarren‘says; "affected cures in hundreds

of cases as many now livinge can now tegstify."
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The next strong advocate of the injection method
was Ur. Warren, who began using Heatonsimethod shortly after
his death. Warren introduced new technique as well as im-

proving the old. He also introduced new instruments, includ-

ing & syringe, and specisl needles. Only minor changes were

made in the irritants. Warren's chief contribution was that
he did not inject directly into thersac but around it sand
slso injected into the rings. |

He wags quite successful and geined a good deal of
recognition. JFollowing the publication of Jr. Warren the
operation was performed guite extengively both in Zurope
and America. H. 0; “grcy in his book on hernia says:"That
the exudations which supervened were considerable, and
that the pain and suffering were not severe, also the danger
in competent hands was but slight. nowever;'the results
were certainly not as satisfactory s the profession wgs
lead to expect.»

There were two serious objections to the earlier
methods of the injection method in treating hernia.,

1. The solutions were decidely irritating,

.and sometimes causing much discomfort sand pain, and

it was usa&lly necessary to give a large number of

injeétions g0 that the course of treatment often

axtended over & period of many months.

2. It was necessary to wear s truss during

and tor a long time after the interval ol treatument.
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For these reasons and for the genersl lack of practical
fnowledge by the average physician the injection method of
tr=atment fell into disrepute, end was takxen up mostly by
the lower class of medicel men and guacks.

In 17567 Yoctor John Wood of =“ondon published his method
of subcutaneous operation by suture in 1857. In mede an
obligue incision in front of the serotum and over the fundus
of the rupture, sbout ¥ of an inch long. It went through
the skin and superficial fsescia. The facia and sac were
invaginsted into the cansl with the finger, The needle was
passed behind the conjoin tendon and directed so it would
join this with the gponeurosis of the externsl oblique.

The neédle wes then brought out sbout 1-% inches external
to the puncture. One end of & piece of wire was hooked on
the needle being brought out at the scrotal puncture, and
the needle detached. <The finger was again put into the
canal and the needle directed glong its outside and pushed
through Pouparts ligament and s wire then attached and
brought through the scrotal puncture. The inner end of

the wire which transversed the conjoin tendon was drawn down

‘across vehind the sae. L1he two serotal ends were twigted

together. The upper loop was pulled upward to invaginate
the facia into the canal. It was then twisted down firmly.
‘hese two ends wefe brought together end twisted so as to
hold & psad firmly down on the canal. ihe only dressing

gpplied was a small carbolized pad. The patient was placed
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in bed, with the knees tocether, and the scrotum well
supported. The wire sutures were left intact from eight
to twelve days, depending upon the amount of inflsmation.
Doctor Wood reported excellent success in over 200 cages,
but Doctor Cheever of Zoston (22) says : " It will cure
a certain number of children and young adults, it ﬁill
fail in others. Doctor Wood however claims seventy per-
cent success. e can barely show twenty-five percent.”

Doctor “Thomas ¥Wood of Vincinatti vresented a paper
on the radicel cure of hernia by closure of the external
raunge, by Subcutaﬁeous suture, in 1861. _He used & speci=sl-
ly constructed needle, pointed on both ends with the eye
in the middle. 1he eye would sdmit & silk braid one-eichth
inch wide. The needle was sbout as long as one-third the
diameter of a two inch circle.

1he operation consisted of reducing the sac, and
carrying the finger into the ring throueh the invaginated
scrotum and plseing upon it the needle. The needle was then
carried through an & suture was made enclosing the ring, the
sutures were bronght out on the opposite side, <These were
tied on a compress which was left on ten or fifteen days.
voctor Woods reported three cures by this operation. JDoector
Dowel imporoved this method but it 4iad ﬁot-work‘out to any-
ones satisfaction.

While the above overations were not a huge success yet

they proved to be a gstimulus to spur on new sursical thought.
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Surgeons everywhere became more interested and herniology
in general was benefited.

With the coming of Lister and antiseptics, and the
development of more practicel and pe?iect anesthetics there
was & great change in the operstive technigue of hernis.
ihe peritonesal sac could be opened, with the dsnger of in-
fection redunced to o minimum. & clean and guickly hegling
wound e¢ould be establighed.' In the days before anisthetics
the surzeon had tb operate rapidly on & wildly shrieking
Ricking patient. <+hese two principles made it possible for
the open operation to comevinto prominenee.

A wonuld be expzcted the first spplication of antisep-
tic messures for the surgical relief of hernia, is recorded
in the early exverience of Tister. It was a case of an op-
eration for strangulsted hernis,

"H.R. ,age 21 was admitted to the royal infirmary at
Glasgow, July 20th, 1869. After an successful effort at
reduction under chloroform, Professor T.ister proceeded at
once to operate.s ‘Yhe parts having been shaved, and washed
with a solution of carbolic acid, 1;20 of water , and in-
cision 2% inches long extending into the scrotum was made,
throuzh the skin upon the necs oi the tumor.

Ihe external ring being found to form a constriction,
was devided with a probe pointed bistoury, and texis again
tried without success. Nr. Lister proceeded then to open
the sac. = considerable guanity of serrious fluid escaped,

and a piece of omentum six inches long and five or six wide,
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and very black in color was exposed. & testicle slipped

up into view from the lower part of the wound. Hr. Lister,
iﬁtroduéing his finger now discovered a second very tight
and firm constriction, apparently to the conjoin tendon,
which he devided with & probe pointed bistory, the tissue
eryinz under the knife., ‘the neck of thes sae, forming a
third constriction, very tight buf thin, yielded before the
finger tip.

the intestine having been well washed with & 1:40 so-

~1lution of carbolic acid, was now returned and the omentum

uncovered =znd examined. It hsd asssumed a2 rosy vascular
appearance, circulation evidéntly having been reesteblish-
ed. One part however, avout an inch wide, considersbly
echymosed, and somewhst detached from the rest was ligated
and resmoved. +‘he remainder was returned. <The wound was
thoroughly spongéd with & 1:40 solution of carbqlic acid,
end closed by points of interupted cat gut suture, “11
the instruments and hands of those engaged in the operation
were dipped in & 1:40 solution.

the dressing consisted of s piece of antiseptic lae.
plaster, as recommended by ﬂr. Lister was coated with gum
copal to prevent irritation to the wound, overlapping about
an inch, this in tgrn peing overlapped for three or four
inches of lae plaster without copal coating. 4 pad was

placed over the region of the wound and the whole secured

by plaster.”




"July Zlst-pulse 72, tempersture 100.7. iressing
not disturbed.”

"August lst-pulse 62, tem?erature 99.."

"august 2nd-wound dressed for the first time under s
con&tanf stream of 1:40 solution oif carbolic seid. the
wound not quite united, @s between the stitches, in near-
1y its whole length an sltered clot is visible. there is
some fullness about the incision as if from a discharge
retention, but no irritation or tention."

"August 4th~wound dressed: on firm pressure two or
three drops of orenge colored serrous %luid escaped from
the lower asngle of the Wdund, otherwise unchanged.”

"August Tth-some of the stitches sbsorbed in their
deeper parts and have been lifted off. ©Some others have
been devided. <there is & layer of lymph over the wound
concealing the amount of uicatrization. Ko pus squeezed
from the incision, but the testicle hes been dragcoed from
the scrotum and is lying beneath it sccounting for the
fullness already mentioned snd the sickxening uneasiness
produced by pressure. "

"august 1lth- the wound found to have been stretched
considersbly snd the edges are cicatrizing and there is
no odor."

"August l6th-the wound is perfectly sw&et‘and cica-

trizing beautifully."




"Sept, 8th-patient dismissed, the wound almost wholly
cicatrized." { 22) |

Thié account marxs the beginning of a very different
era in herniology. Up until this time those Dbeing afflicted
with & strangulsted hernis had little chance of recovery
and 1f they did were often afflicted with s discharging
fecal fistula. This isg probably fhe first wound 5f the type
ever successfully treated without the formation of sepsis.
‘Hothing wag said about the sac, and probably & permanent
cure w;s not the goal of the operation. In this particuler
case the wound waé mede more troublesome by the tendency
of the testicle to bé Arewn up into the casnal. In modern
operations the difficulty is avoided by suturing the ex-
ternal ring.

From this time on the new ideas appesred rapidly.
Doctor Steele is no doubt’the first to élose the canal
by animal suture. In his original article (30) he cites
the case of Joctor Gross who had done it previousiy with
wire.

"On the subsequent search I find that Professor %ross
in his. excellent Systea of Surgery, states thnat in 18E8
in a casé of ventral hernia he maée a direct ineision pared
the edges and united the deep parts by silver wire sutures,
and the case did well; Also thet in 1861, he periormed a
similar operation in & case of scrotal hernia and that though

e sharp attaczx of erysipelas followed, the result was satis-
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In May of 1873 George Barwell, age 8, was\admitted to
the Bristel Royal Infirmary under Doctor Steel's care. The
child had a large inguinal hernia on the left side. An in-
¢ision and inch and a half leng was made down te‘and parallel
to the pillars of the external ring. Their edges were rough~
ened and breught together with two cat gut sutures, leaving
room-for the cord. The operation was performed under the
carbeli¢ spray. There was no sepsis and the bey went home
in three weeks, without a truss or a suppert of any kind. 8ix »
months later he was back with a strangulation. Dector Steel
again performed the same operation but this time put in three
cat gut sutures, and a truss was worn for a period of one
year. Doctor Steel performed this operation frem his erig-
inal thought but admits he was not the first to use it as is
seen by the work of Doctor Gress.

The work Just noted is the beginning of the trend toward
modern surgery for hernia. It is interesting to note the
progress that followed. More was accomplished in the next
thirty years than in the centuries that preceeded. The twe
main obstacles of successful surgery had been surmounted,
these being antiseptis and anesthesia. The field was now
open to uncomplicated experimentation and reasonable surgi-
cal judgment. |

Ozerney was the first to present a paper on the open

cure of hernia, this was done at the Berlin Congress in
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1879. The surgeons all over the continent were willing
to listen to him, as they realized his ideass were based on
the teachings of Lister snd his germ theory.

A brief desceription of his method is as follows: (23)

The operative field was first clesansed with a mercuric
solution 1:1000, and then washed with soap and ether. The
areg was covered with towels leaving only = space large
enough for the ineision uncovered. A six inch incision
was made over the tumor and the sac dissected asnd exposed,
the haemostesis being performed by Xochers cat gut ligs-
ture. .The sac was then dissected out and pulled down so that
it could be ligated as high a&s possible, thus oblitersting
the pouch of peritoneum at the mouth of the sac. LNext the
sac waé opened and the contents insrected, and if sound
were retﬁrned into the abdominal cavity and the necz of the
sac transiixed by 2 needle, which contazined s double lig- |
ature of silk which was tied and the sac cut away below.
ihe pillars of the ineuinsl ring were scarified and brought
together by silver wires. By these sutures and a few points
ol cat zut sutﬁre the canal was.obliterated. 4 drainage
tube was introduced and the sxin carefully closed by Xochers
Juniper cat gut. An iodoform baendage w:s spplied and not
changed vnless the temperature went over 100, YThe wire
sutures were removed on the 1l2th day.

This psper and the contents upon it mede such an im-

pression that it might be considered the first real step
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forward in hernigl trestiment since the days of the ancients,

It not only introduced & rational method of hernial treat-
ment but further sroused surgicel interest on the subject.
From this time on articles, statistics and data, be-

gan to flow in Irom everywhere. Victor Cunoud (22) gives
the work of frofessor Socin in the hospital at Basile. The
technigque is practically the same as those described pre-
viously, but frofessor Socin states that in only a very
few large hernias, is 1t necessery to suture the pillars.

He gives a tgble showing his results in 22 cures.

age of Patients, -------- ratients Lured---Pallents operated
upon

1=-10 yesrs 2 2 :

10-15 v 1 1

1s-20 " 2 2

20-30 1 3

30-40 " 3 7

40-50 " 5 5

50-60 " 5 11

60-70 " 2 2

70-80 " | 1 1

In France J. Lucas Championniere was the first to

perform fhe redical operation for hernie, under the antis

'septic method., #e practiced it extensively and out of 120

operations had only one fatality, this being on a man who

had lone been affected with emphysemsa. Championniere is
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chiefly remembered for the paper he presented in 1887. (23)
He very closely followed the plen outlined by Czerney, He
chempioned the idea of ssfety in the operation snd thought
if the patient was not cured he certainly would be no worse
off for the operation &nd presupvosing a recurrence of the
hernia, that it would be necessarily smaller than before and
more easily controlled.by a truss. <his stirred up & heated
discussion at the meeting. Championniere was enthusiastie
in defense of his method while others of some distinction
were radically sageinst it. He advocated the early closure
0of the wound while others declared that heslwing by ersnula-
tion was the surest method of cicatrixation.

The conclusions drawn from the discussion and offered
by L. 8. Zichelot were to the effect that;

l. In inguinal hernia as in all others the re-
section of the sac is the main fector in radical cure.

2. dhe operétion is 0of easy execution unless
there are asdhesions with the intestine, or in cases
of 0ld hernse, which have become strangulated .

SQ The resection of the vagino-peritoneal canal
is always possible in consenital hernis with atrophy
of the testicle. ‘

4. Thet resection of the vagino-peritoneal cansl
in hydrocele of the cord when existing withont hernis
should always be performed to prevent the descent of

a hernia.
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5. The simple operation without mutilation,
which will preserve s young person from ald the in-
firmiries of the disease, should always be donein hy-
droceles, and qongenital hernia, Jjust ag it is done
in acquired hernis.

An interesting article by Mr. W. litchel Banks of
Liverpool appeared in 1682. {4 ) Inwhich he removed the

sac and sutured the pillars. In Aug. 1887. (22 ) he report-

.ed é tabulated list of 106 cases. At this time he digsect-

ed out the sac and sutured the two pillars together. with
three sutures of silver wlre, which war@(lef% in slaca,

Mr. Banks was able to follow up 66 cases 44 of which were
cured. In his article he prefers not to operate if the mass
can be retained by a truss. ‘

In 1887 Mr. ¥. 7. Heuston wrote an article (22 ) inwhich
he twisted the sac sutured it in place and excised -it. It
was not successfnl and C, B, Ball modified this method some-
what. t 3 ) 1The peritoneum was loosened about the ring and
the empty ssac tWisted by forceps until tight. 1this was held
in positin by & cat gut suture and the end of the sac excised.
¥hen two sutures were passed thru the skin and outer pillar
of the ring thru the ﬁwisted sac and then out thru the inner
pillar of the ring. A cat gut drain was inserted and brought
thru an opening at the bacx of the sérotum, and the sutures
closed over lead plates which lie at right angles to the wound.

He reported very excellent success, and states that the




twisted sac maxes a slight projection rather than & dep-
‘ression in the abdominal cavity.

the above were but slight modifications of the work
of Uzerney. It was not until macewen published his paper
in 1886, that anything new was introduced. (19) macéwen
in introducing his article ststes that the difference in his
operation and others preformed at aboﬁt the game ﬂatg,was
that He while preserving the sac returned it bacx into the
abdominal cavity, where it would a&act as & pad or & valve
in preventing the return of the vicera into the canal.

He is of the opinion thaet to leave & sac or its stump in the
cangl causes 1t to act vefy much as & wedge and that pressure
from coughing or straining on it ig a very considerable factor
in weaxzening the rings. while he ssys that in his method the
sac is put bacg into the abdomen after haviﬁg'been thrown into
a geries of folds, it hereby acts s a bulwar¥ with its con-
vexity pointing toward the abdomen and 1its base resting on the
abdominsl walls, thus protecting the internal ring. He also
states that it is guite necessary to zive éome thonght to

the strepmgthening of the csaneal.

The technigue of hié operation is &s follows:"Free and
elevate the distal extremity of the sac, preserving along
with it any adipose tissue that may be adherent to it. VWhen
this is done, pull down tﬁe sac, and, while maintaining
tension upon 1%, introduce the index finger into the inguinsasl

P canal, separeting the sac from the cord and parites

R T T T T
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of the canal.”

The fingerlwas pessed outside the sac, and the lstter
was loosened for about helf an ineh around the abdominal
aspects of the circumference of the ring.

£i1%

A stitech is pnut through tﬁe end of the sac. UYhe
thresd then woven through its contents so thst vhen pull-
ed up the ssc wonld fold on itself lige o curtain. the
free end of the suture is put on s hernis n=edle and in-
troduced throuch the csnal to the sbdominal aspect of the
transversalis fascia snd brought out through the wall
about an inch sbove the internsl ring. iYrsction was made
on the thread by en assistant, while the eanal was sutur-
ed, then it wag secured by pessing it through the exter-
nal oblique fascia seversl times. 1he rines was closed

as follows: A suture was passed throuch the conjoin
tendényin two places; first inward near the lower border
and then outward as high as possible on the inner aspect
ot the canal. Then the lower end of the suture is passed
from within ountward through Pouparts ligament, penetrat-
ing it on a level with the lower stitch iﬁ the conjoin
tendon. The the upper suture isvintroéuced from within
outward through the transversalis snd internal obligue
muscles and aponeurosis of the external obliyue at g level
corresponding to that of the upper stitch in the conjoin
tendon. 4The two free ends were brought together and tied
in & reef xnot, firmly uniting the internal ring.

he pillars of the external ring were lixewise brouzht to-
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gether.

Then the cansl hsd been brought together, a decsl-

cified chickxen bone was used ss a drainage tube. Ghe gkin

sewed up
by an ese
Mace
and guite
up by the
modificat
¥r.
the fixat
not and t
protectio
be pushed
ring. Th
thru the
Then the
the first
over the
Koeh
completel
or four s
externsil

maintain

with sublimeted wool pad applied and held in position
ptic bandage."

wen tabulated 81 cases without & single fatality
remarxable suecess. This method was rspidly taken
profaésion but nesrly every surgeon added his

ion.

E.S.Bishop (6 ) questioned the fact &s to whether

ion of the pad in the llacewen method was permenant or
houzht that in all probability it would loose its

n, due to the fact that the peritoneal pad migﬁt
}aside. He carefully separated the sse¢ just up to the
en he passed & suture with 8 needle on each end

walls so the fold would be the largest at the center.
needles were pagsed from within outward so that

fold on either side of the pouch would be fixed
ring, and the ends of the suture tied across it.

ler introduced even a different aﬁgl&.‘ The sac was

7 loosened from the cord, and the sac slit into three
trips, which were rolled up separately, with the

surfsace outward, and each roll sutured so as to

the roll. Finally all rolls were sutured with the

pillars together and the wound closed by buried sutures.
These represent some the earlier methods of scientific

hernial repair, but it was not until 1888 that RBassini introduec-
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ed the firsf of the really modern methods. This was dene at
the meeting of the congress of Italian Surgeons, held in llarch
1688 (23). |

The technique was guite simple, the obvject of the operstion
beinz to restore the obliguity of the canal. The canel was
laid open to the internal ring. The sac dissected out and
removed. <The spermetic cord pushed aside aﬁd.th@ posterior
margin of Poupsarts ligament exposed and the deep layer
digsected so that it counld be brought nesr the posterior margin
of that ligament. Then from the ileo-pubic tubercle the canal
was united posteriorly to within 5-7 centimeters of the
entrance of the chd into the abdominal cavity. The cord
was next replaced snd the aponeurosis of the external obligque
sutured, an opening being lefit large enough for the cord.
The internal opening and posterior wall are now formed snd
the external ring marrowed, thus restoring the normal obli-
quity of the canal. Out of 215 cases in 108 there was no
return in from 1 te 4 1/2 years. In 131 cases no reappearance

had texen plece from 1 month to 2 years. In 7 there was a

relapse and in 4 the result uncertain.

lhe next important figure to come into herislogy was
Dr. W. 3. Halstead who first presented hié operation'for the
radical cure of hernis in 188%. 'The procedure was to make
an ipncision dewn to snd excise the sac. The cord was then

transplanted to -the upper angle of the wound. Then everything
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between the sﬁin.and peritoneum was sutured together to close
the deeper portion of the wound. The cord was then allowed
to rum subcutaneously down to the scerotum and the sxin sutured
over it.

Dr. Halstesd then wrote another artioie which &ppeard

! "Raggini's

in the "Annsls of Surgery 1893." He stateé that
method and mine are so nearly identicel that I might guote
his results in support of my operation".
Halstead attempted to maxe & new csnal instead of a new
new ring &s ladewen tried to do. The aponeurosis of the external
obligue and internal obligue &and tranéversalis muscles and
tascis were cut from the externsl abdominal ring to a point
£ ventimeters above and external to the intérnal abdominal
ring. Then the vas deferens and blood vessels of the cord iso-
lated and nearly all the vessels excised in order to maxe
the cord smaller. Halstesd reported excellent results, but
later was forced to modify his operation. |
In modifying this the chief differences were thet the cord
was not lifted from its ©=d and the internsal ring was not
incised above the internal ring. The aponeurosis of the
external obligune mnscle is divided and the flaps reflected
&8 in the Bassini-Halstead fashion. 4The internal obligue
muscle digssected freé and sutured to Pouparts ligement.
The lower Ilap of the cremaster muscle and its faécia are

draewn up under the internal obligue and sutured there,




The aponeurosis of the external obliqug muscle is overlapped
gs in Andrews method. 4his m&thadhastbecome onelof the standard
hernial treatments of modern surgery.

%, W. Andrews introduced his operation in 1895. (1 }.

In his orginal article he states: "While based upon the best
modern, open method, gnd while confessedly an oufgrowth of
experience with llscewen, Bassine, Ealstead and similar op-
erations, yét the carrying out of the imbrication idea so .
far changes the technique as to magke it as‘différent from

them all as they are frpm‘e&ch other, and perhaps entitle.

it to be recognized gs a new oreration. His technique is &g
follows:

4 sxin incision & cm. above aud parallel to ?ouparts‘
lig&m@nt is carried from near the publis to the internal ring.
Then énother incision is made thru and parsllel to the fibers
of the externsl obligue. ‘“the sac is then dissected out and
removed. |

the cansl is cleared of its contents snd the cord lifted
out. “The internsl ring is narrowed by suturing the conjoin
tindon and transverselis fascis firmly to Poupsarts ligament.

1then the cord is laid over the line of suture and the
gponeurosis of the externsl obligue closed over it formine

a new canal.
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andrews claimed the following advantages:

1. Large strong flaps of any needed size to fill the
interngl ring.. '

2e Traﬂsplanfation of the layers oi_apeneurosis.

3. lnterlocging layers giving brbad surfaces of union.

4f'3hort6ﬁing of anterior as well as posterior wass
of canal maxing them mutually supporting and
relieving tension on deep sutures.

5..00ord amply prctected.

Woelfter introduced & method of closure of the hernial
opening by suturing the internal obligue an@ transversalis
and recti muscles to Touparts ligament. This method was.
principally for direct hernias. At one time he also trans-
planted the cord by removing the testis from the scrotum
by sevaring the guberneculum of Hunter. He then severed

- the transversalis fascis &t the outer border of the rectus
and pushed the testis between the two recti muscles, and
transferréd it to the scrotum and agzain sutured the guber-

-

naculum. The precedure was not satisfactory bescanse the cord
was likely to become compressed uy museular action or scar
tissue and cause atrophy of the testis.

Ferguson introducdéed his operation in 190Q. Its prodedure
is as follows:

A curved incision extending downward from 1 1/2 inches

below the anterior superior spine of the ileum was made
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terminating over the conjoin tendon. Iext the externsl
sbhdominal ring was cut and the sponeurosis of the exter-
nal obligue sepsrated dilrectly over the canal beyond the
external ring, over the internsl obligue muscle. <The sac
ovened snd dissected from the cord and ligsted higsh up.
The cord itself is not disturbed, being especially care-
ful of the veins and vas deferens.

The internal ring is strengthened by takxing up the
slsckx in the transversslis facia By 3 few sutures. ‘he
internal obliune and trsnsversslis facia are then sutured to
Pouparts ligsment; this suturing extends fully two-thirds
down the ligament. If the conjoin tendon is defieient or
in case of & dirsct hernia, the rectus muscle is sutured
to Poupart ligsment.

The externel edges of th aponeurosis oI
nal ouli,ue muscle are brought tozether and overlapped,
thus restoring the externsl svdominel ring.

Bloodgood is 1698 degcribed his operation apolicable
either to direct or indirect hernis. +he interior sheath
of the rectus is incised and the rectus muscle and sheath
drawn down «nd sutured with the conjoin tendon and inter-
nal obligue to Pouparts ligesment.

In 1919 Bloodgood made the statement that better suc-
cess could be obtained by tremsplsnting the cord.

Blake in 1900 modified this by elevating the internal
obligue, and the posterior sheath of the rectus is incised

along its outer edge as far down as the pubic spine. ihe
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cord then lifted up and the rectus muscle satured to
Pouparts ligament.

Doctor GYeorge Yowler of SBrookxlyn introduced and
operstion where in he transplented the cord into the
perintonegl cavity. A sxin incision wes made, the sac
dissected and the cord 1ifted out of the bed . UThe
posterior wall of the canal was opened snd the cord trans-
planted into the sbdominel cavity and the wound closed.

An attempt was made to strensthen the externgl ring by
suturing the conjoin tendon, and the aponeurOsis of the
external obligue to Poupsrts ligsment. Two sutures shonld
aise include the pyramidalis. Yerguson states that he
uged this method to advantege where the hernis nrotruded
can%iderahlﬁ. {12 )

Lamphear introduced another method where by he dis-

)

sected out the sac and cut it loose, then took the original
sac and made a tunic for the testis, then pushed the testis
through the internal rinz end sutured the cord so as to
cover the opening. This operation was not successiul be-
cause if infections startéd it waes necessary to open the
abdomen for drainage. Secondly the body tempersture de-
stroyed the function of the testis.
: s
4, *, Phelps instigsted & method of curing hernisa

by lscing the cgnal with silver wire. He used from £5 to

100 feet of dine wire and clsimed to have introduced as

high s 300 feet with no bad results. No one else seems

7
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to have had success with the method.

Another method which was introduced in 1899 by Lane
was the use of electricity in hernia. He introduced a
needle into the canel and passed electricity in the

strength of twenty milliamperes for twenty minutes, and

~then applied & truss, which the patient wore for two months

and effected & cure. His worz wss probably the basis for
g good many of the electric belts snd magic cures sold
to the gullible by the ever persistant quaek;

L« L. M'arthur of Chicago introdnced autoplastic
gsuture method in 1906. He claimed that it-remaiﬁed as
& fiﬁreus tigsue, or if it diedlwas absorbed. But thét
if it lived wes & permenent resistance to. conseguesent
stretching.

The usual sxin inecision is made, dividine the
aponeurosis into an external snd an internal flap. the
sac is then‘dealt with sg the operstor deems best. ‘then
& bundle of fibers entering into fhe formetion of the in-
ternal pillar of the riﬁg is split off from below upward
from the edge of the internsl edge of the external obligue
up to its termination. It is cut loose above but left
gttached below. The strips shonld be about one-eighth
ineh in width. 4n identical strip is then taken from this
externael pillar of the ring, and the sutures are ready
for use. Uhey are best handled by tying s needle threaded

with & piece of silk to the free end. A4ny operation may



5

then be performed, using this livino tissue as a suture
for 8ll out the sxin.

In 1921 W. &, Gallie and A. 3. Lelesurier 4id
further work with the living suture and perfected the

method so that a reasonable degree of certainty ss to

o

its remaining alive is assured. <‘hey used mostly tendons
and enjoyed the most sucéess in large ventrsl herniss.

Lt has gsince veesn used with zreat success in inguinsl
hernia.

In 1928 Henry k. Lyle of lew Yorz collect=d a series

of cases inwhich livins sutures were used. ‘''hree hundred

and thirty-five patients were opereted upon, one hundred

and fifty-nine were followed for & period of eizhteen

months for five and on half years, various methods were

used. In one hundred and one operations there were three

recurrences or a failure of only th?ee percent. In fifty-
four cases of the.direct type five failed or & recurresnce
of nine and five-tenths percent. &t the same time a
series ol cases using regular sutures were done. In
two hundred cases of indirect ineuinal hernia ther= were
nine percent feilures. In se#enty one cases ol the direct
type there were fourteen vercent failures. from these
statistics he drew the ioliowing conclusions;

1. racial sutures are still on trial.

2. Paciel sutures live and unite with musgles.

3. In this series of csses faclal sutures prove better



N

e

4B

than cat gut.

4., ''he Gallie method 1is best for difficult hernia and
by its use the field af'operability can be widened
to include cases formerly thouzht to inoyaréble.

5. lhe future progress in surgery will be along pﬁy-
siological lineg end the problem will solve itself
when we cen esteblish as an eliicient muscular
mechanism as the one which guards the normsgl in-
guinal canal.
ihe progress in hernis hesling has been most inter-

esting particularly from & surgical stendpoint. It may
be stated that our methods are considerably more success~
ful than those of the ancients. Yet with all our xnow-
ledge of sunatomy and technigue there is still something
laczing in our attempt to cope with hernia. Even our
best methods have some failures.
In attacking the provlem of hernia cure there sre
three main points to be considered;
1. Hemoval of the sac.
2. Retaining the normal obliguity of
the cansal.
3. Strengthening of the posterior wall.
o meet these reguirements four main operations have been
presented, the Bassina, the Halsted, the sndrews snd the
Fergusen.
In consideration of the Basgini, while it was one

of the first modern operations, yet it is the gne which
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most nearly restores the canal to the normal, and meets
the three necessary conditions. ‘the Bassini is extreme-
ly popular because of the simple proceedure and the
gratifying results obtained from it. 1In a survey of a
large number of clinical ecases this operation had had
only from three to nine percent recurrences.

ihe Halsted was the next operation to come out, and
while the author clsimed great things for 1t, it is not
very successful. Its chief wéak points and regsons for
its failure are as follows:

1. Division of the ipternal obligne.

2. Tramsplantation 0f the cord between the
cut e2nds of the muscle Tibers.

3. Brineging the cord iﬂ & direet line through
the abdominal wall. It is here guite easy for
ﬁhe hernia to protrude directly through.

Andrews operation efter all must b: connidered o
‘modificution of Halsted's method. Andrews evidently saw
the weag polints in idelsted's operation snd soucht to cor-
rect them vy bringing the lower flap of the external
obligue over the cord. Yhis operation is still used
considerably in cases of direct hernis and in instances
where the musculsr wall is weax, such as in o0ld men.

'the study of the Ferguson operation is eSpeciélly

interesting. Ferguson in his original articles was vefy

- radical, &snd scecemed to be willing to fight anyone who
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believed in the tramsplantation of the cord. He was
particularly hostile toward Bassini esnd his method
stating that he could see no excuse for this proceedure
when & method as certeim as his could be used. Ferguson
was particularly dogmatic in his unwillingness to touch
the cord. He seemed to be of the impression that the
cord was as delicate as a nerve tract snd to disturbd

it was certain to cause phlebitis. His stand practically

split herniology into two schools, those supporting the

ltheory of cord transplantation and those azainst it.

Many bitter arguments srose, and as is the usugl case,
settled nothing.

In the final snalysis of Yerguson's oneration we
find thset he has not met with ell the requirements of a
normel inguinsl canal, principally in that he has not
gstrengthened the posterior wall. From another angle
if the internal and external rings were dialated to any
extent the hernia could come strasight through, the same
as it can in Halsteds.

Then in reglity all that Ferguson 4id was to ligate
the sac. Neither restoring the normal obliguity of the
canal or strengthéening the posterior wall. Yet he re-
ported excellent success. 1The failure of the method to
carry out the lzst two of three fundamentsls iy hernia
cure brings out another consideration.

'‘‘here has been some worx done recently where the
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operators went in snd merely removed the sac, and tisht-
ened the rings drawine them ss far avart as possible. }Ex-
cellent results have been r=ported, which seem losical
in cases where the posterior wall is strona enough to sup-
port itself. Theréfore it seems logical that in selected
cases with a strong conjoin tendon, this proceedure is
gsufficient and probably explains fereusons success.
In summing up the surgical trsatment of hernig it
mey be sald; No one operation can be used entirely. 1In
cases where Eouparts ligament is strong, the internal
obligue should be attached to it. In direct and large
hernias the cord should be transplanted and in most in-
gstances it 1s degirable to pull the rectus muscle down.
In general, it may be stated that & good many more years
of study and collection of statistics are needed, and
that by no means is the study of hernial surgery complete.
3trange as it may seem the once discarded injection
method of treatment has again come into the spotlisht.
In 19£7 Pina lestre, a Spsnisrd, introduced & new solution,
gupposed to be free from the handicaps and dangers of

those used toward the middle of the 19th century. He and

his @ssociates report eight thousand cases, which were al-

most without exception, relieved in ten to fifteen days.
ihey report its use surprisinsly saie in reducible herniss.
The solution is composed of the tinctures of several drugs,

which on & chemical analysis show the active principals
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to be alcohol and tanic acid.

Doctor Hsll in his article réports the case of two
physicians, one of whom had had three post-operative
recurrences of double inguinal hernias. after five in-
Jections his herniss were errasdicated. Light months
later his hernisl discomforts were still at aﬁ end.

The proceesdure is relatively simple. All that is
needed in the way of eyuipment is & ten c¢.c. syringe,
and stainless steel needles, one seven-eighths inches
long, one one and & fourth inches long and one one and
2 half inches long. The field is prepared the same as
any surgical field, and procaine solution used as the
anesthetic. UThe patient lies in the recumbent position
and the hernis reduced. Then he is ehanged to the
Trendelenburg position. Then the inguinal cenal is ex-
amined with the finger for its complete reduction. After
anegthetizing the cansl the soluticn is injected very
slowly. The injection of two c.c. should reguire from
three to five minutes, &s rapid injection induces & pain-
ful resction.

The needle is then repidly withdrawn snd pressure
applied to the sight of the injection. OSeepage into the
cutaneous tissue will cause a burning sensation. <YThe
patient is brought to a level position and s preperiy
fitting truss, applied to the srea of the internal ring.

The proper application of the truss at the internal ring



is very important., This prevents return of the intestine

into the sac, xeeping the walls of the sac closed. This

minimizes the possibility of intestinal adhesions.

R. Wolfe in presenting his paper gave some reéports

on animal exverimentation, which are very interesting.
l. Five mms. of thevsolution were injected in-
to the rectus muscle of rats. In 'a few cases
the abdominal cavity wes entered., 1he result
wasg repidly fatal, due to intestinal adhesions.
‘2. The solution wes next injected into the
muscles of the hind leg. In about ten days s
tumor arose, and in some cases ulcerated, Hesl-
ing rapidly, however. Biopsy showed; proiifer-
ation of connective tisgue cells, lerge mono-
nuclear phagocyteas, giant cells, and in short
a type of grenuloma. ' .
3. Experiments were carried on in the spermatic
cord of a dog. PFive mms. were injected for six
days, thirty days later the cord and testicle
were removed, end biopsy showed absolutely ne
major abnormslity in ths tegticle or vas defer-
ens.

ihese experiments pointed out that;
1. he sdmission of the fluid into the body

eavity would no doubt cause intestinal adhesions.

2. There was & vigorous proliferation of con-



ngctive cells.,
3. Injectiocn into the spermatic cord need
not cause an ohliteration of the v&s.‘
Wolfe sums up the ressons for the failure of the injection.
method under the esrlier opersators.
1. the solutions employed were irritating snd
frequently ecsused severe psin snd necroéis of

the pert injected.
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01 the resction, the solution
could be given but once in ten days, and the
patient had to be confined to bed. This was
the experience of Heaton.
3e ‘the developmént of antiseptic surgery and
its wide spread use by the medical profession.
4, the failure of the earlier exponents of
the injection method of trestment to under-
stand properly the origin and the sdoption on
their part of an erroneous working hypothesis
in attempting a repair.

Hall, ﬁestre, and %olfereﬁort'some very miraculous
cures. Hall gives his summery as follows;
1. Injection of hernia by the Pina liestre
method is safe and effective in almost every
case.,
2. Histopathological examination in exXperimen-

tal animals indicates this fluid stimulstes



geroplastic exuation, end formation of adhesions,

and g connective tissue barrier, thus éffective—

1y bloczing snd obliterating the canal.

3+ 1he treastment mey be employed in all types

of hernia, it is contra-indicated when the pro-

trusion can't be reduced, and slso in bhleseders,
Wolferecommends it especially in = case of poor‘surgical
risk, old age, or a non-election of surgery, the injection
method should be considered.

In this country the injection trestment of hernie
is looxed nupon with disfavor at the present time. It is
used more smong the irregular practictioners and charlatans.
Its present status 1is snalagous to the position of the in-
jection trestment of hemorrhoids , énd varicose veins g
decade ago.. The claims for this treatment have not sas
yet‘heeﬂ gubstantiated to the professions satisfaction.
However, some experimentation is beinz carried on at the
University of #innesoté, and when their report comes out
it will no doubt either ve put on & stendasrd basis, or
discarded.

It is interesting to glsnce back st the progress in
hernia treatment. 7Time has caused the castine sbout from
onz method to snother. The most ancient method was pslli-
ative gnd the ancients depended mostly on trusses with a
few exceptions. In the course of time surgery was intro-

duced, but with the coming of the barver surgeon, trusses
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egain became the method of choice. OQOne 18th century
surgeon was supposed to have said that the reason he did
not operate wgs beceuse he had to spend all his time ap-
plying trusses to those cases which other surgeons hsad
cured, The injection method was then introduced and
flourished for sbout 50 years. %With the coming of Tister
surzery became the popular method of radical trestment,
and remains so today. HNow, what will the worxz of Pins
lestre mean? Certsinly no one method has proven infallible.
Hippoerates might Wéll hsve been forecaéting the his-
tory of the treatment of hernia when he said: " Life is
short, and the art long; the occasion fleeting: experieneg

fallacious, and Jjudgment difficult.”
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