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CHAPTER I
ANATOMY OF THE INGUINAL REGION

Probably no region in the human body so confuses
the average medlcal student as the serles of lectures
dealling with the ingainal region. The musculature of the
abdominal wall seems simple enough, each layer in its
ordered place, each function exactly what one would expect
of it. Yet, in that small area around the inguilnal
tigament all order 1is apparently cast to the wind and
layers be:in to overlap, split, and make contributions
to the cord. Resulting from the great work ot early
anatomlsts, the student 1s suddenly faced with a whole
host of eponyms. Moreover, some structures have a
multiplicity of names. The eager student forges ahead;
another struggles for the bare essentlals; still another
becomes contused and hopes another day will bring a less
confusing area for him to dissect. The following com-
ments hardly pretend to make the anatomy less complex.
It 1s, however an attempt to the make the anatomy
less confusing and secondlr, to make the forthcoming
comméents on methods of hernial repalr more sensible.

Since the abdominal wall 1s composed of layers,
the following approach 1s taken: each of the layers

will be discussed and references made fo some of the



recent contributors to the body or anatomical knowledge
cited.

The subjects which will be discussed are as
follows:

1. The subcutaneous tissue

2. The external obligue muscle

3. The internai obliique muscle

4, The transversus abdominis muscle

5. The transversalis fascla

6. The rectus abdominis muscle

T. The pyramidalls muscle

8. The rectus sheath

9. The inguinal ligament

10. The abdominal fossai in the inguinal region

11. The ingternal inguinal ring

12. The inguinal canal



THE SUBCUTANEOUS TISSUE

The tela subcutanea, lying Just beneath the skin
of the front of the trunk 1s a fatty areolar tissue
which has its greatest thickness on tne front of the
abdomen. Superiorly it 1s thin and weak, and 1s directly
continuous with the fascla of the thorax. Inferioriy it
becomes stronger and more dense. A thin, discontinuous,
membranous layer is formed by the fusion of the connective
tissue walls of the fat lobules within the fatty layer.
In the lower part or the abdomen thls layer assumes a more
specialized character and comes toc lie near the deep
surtrace of the tela subcutanea. This layer 1s then
called Scarpa's fascia. The fatty tissue supertficial
to 1t 1s called Gamper's fascla. As the two layers of
the superficiat fascia descend from the inguinal to the
femroal region they split, with Camper's fascia becoming
directly continuous with the fatty superficial tascia of
the thigh where 1t contains the subcutaneous inguinal
lymph nodes. Anson and McVay,211’ 2121n their studies
showed that Camper's fascla was traceable without pro-
nounced local modification from the abdomen to the perineum
and thigh and in the anal part or the perineum it is
increased in bulk filling the ischiorectal fossa.
Scarpa's fascia, being membranous in character, is carried

downward without interruption in the region of the pubes,






























































































































































































































connective tissue in re-enforeing the inguinsl canal.

In seeking to obviate the necessity of a seecond
operative site as In the Gallie proeedure, Koontz
made use of preserved fagcia in hernial repailr, %gh
found, in the case of dead tendon grafts that the pre-
served fascla besame living by a process of repdpulation
by fibroblasts from thée host.

In a study of comparative strengths, Horsley
found fresh autogenous fascia lata to be superior t%33
dead, preserved facial transplants,

In 19344, after removing a large desmoid twmor
from the left lower abdominal wall in a young woman,
Wangensteen found the resulting defect so great that
he was unabfguto close it by approximating the residual
tissues, The opening ssemed to be too large to close
with woven free strips of fascia lata so the plan of
employing the iliotibal traet as a pedicled graft on
the tensor fasclia lata muscle suzgested itself as a
feasible procedure. The results were so satisfactory
that he subsequently used the method with sucess in
recurrent and large hernias of all types.

After exposing the defect in the abdominal wall,
Wangensteen made a long elliptical incisjon in the thigh

and railsed a large flap of fascla lata with the pedicle
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the use of the faseclal repalr of hernias 1in all
recurrent and direect hernias., They clalmed that re-
currences in the latter could be greatly reduced,

Gulligan6sstressed the value of the McArthur
method of repalr, In the great majority of cases of
indirect hernlia he stated that one strip i1s often
sufficlent., The rest of the repalr can be completed
with catgut,

Fiemingaglaid particular stress on the efficlency
of the transversalls fascla,

R. Pilcher23oused the plantarlis tendon as a graft,
and has fully described the technic.

In 1940 McCloskey and Lehman, ,,qand also Joyce,luu
attempted to stimulate further interest in the use of
fascla, and emphasized that 1t should not be reserved
exclusively for very large and very difficult hernias,
but should be used for all in which a repalr other than
the physiological type was 1ndicated, Joyce advocated
it for all primary direct and indirect inguinals, all
femoral, and for all types of recurrent, also umbilical
and ventral,

McCloskey and Lehman repalred large inguinal
hernias by the McArthur technic., They used one strip,
first passed through the conjolned tendon and then

through the reflected portion of Poupartt!s ligament,
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l, It is, above all, an attempt to produce
better results,

2, Closure of large defects in the floor of the
inguinal canal is not invariable successful.

3. Strips of fascia are nonabsorbable and do
not rear through after insertion,

ke It is evident that living faseial sutures,
unlike other sutures, do not drag the inguinal ligement
and the tendon conjunctus together, distorting their
relationships. The integrity of the inguinal ligament
is preserved with their use, The darning serves as a
re-enforcement in Hesselbach's triangle.

5. The iliotibial band is the only accessible
and mobilizable fascial musculature avallable retaining
its myodynamic integrity, that 1s, elasticity, con-
tractility, and extensibility. The viability and there-
fore the tensile strength of a graft depends, first, on
its connection with a base and the preservation of its
nerve and vascular supply and second, on the width of
the 1link, The nerve and vascular supply, highly situated,
are not disturbed or destroyed,

6. The requisite amount of fascia 1s procurable
from both thighs, if necessary.

Te There is no loss of bodlly function in the

transference of the graft,
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8. The contiguous biceps femoris and vastus
lateralls muscles do not herniate much, it at all, be-
cause they have thelr own fasclal enveloping sheaths,

9, Surglical experlence sustains the validity
of the foregolng statements. The stansplantation of a
live structure with intact nerve and blood supply is
fully effective because the tomus of this musculofascial
structure 1s preserved.,

Jason's indications for the utilizatlion of fascla
lata transplants are:

l. Hernias difficult to repalr by the customary
surgical methods,

2. Large or massive inguinal hernias, complete
or incomplete, direct or indirect, with a structural
defect 1n Hesselbach'!s triangle, and musculature and
aponeuroslis which have lost thelr myodynemic integrity.

3. Recurrent hernias with large defects 1n
Hesselbach'!s trlangle,

i, Large or massive incisional hernias,

Tason operation: The usual inguinal incision 1s
made and the external oblique aponeurosis 1s split parallel
to the inguinal canal. The external oblique aponeurosi
1s then divided parallel to the inguinal canal to a point
just beyond the abdominal ingulnal ring, being careful
to avold injury to the subjacent 1llo-inguinal nerve.
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A vertical incision i1s then made along the anterolateral
aspect of the thigh, i1ts upper end curved somewhat
anteriorly from a point above the anterior superior
angle of the great trochanter, downward as far as re-
quired, revealing the i1liotiblal band, A sufficlent
section of this band 1s taken and of requisite width
to reach, without tension, the entire hernial defect.
The pedicled fascial strip 1s then carried to the
inguinal ligament subcutaneously, A slit 1s made in the
inguinal ligament through which the fascial transplant
1s drawn. Three sutures are placed at this point in
the ligament uniting the medial and lateral boundaries
of the slit to the nearest portion of the fascial trans-
plant 1s drawn. Three sutures are inserted, one at each
angle of the gash and one in the center of the inguinal
ligsment, The free end of the transplant 1s then sutured
to the tendo conjunctus and to the inferior aspect of
the external obligue aponeurosis by No. 1 interrupted
chromic catgut strands placed at intervals of about
three-quarters of an inch., A single suture i1s then plaed,
approximating the middle section of the transplant above
the inguinal ligament to the underlying transversalils
fascla in order to eliminate dead space. The lower free

border of the external oblique aponeurosis is fihelly
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sutured to the upper free margin thereby placing the
spermatic cord subcutaneously., The skin is closed with
black silk sutures,

There were only four recurrences in his series
of eighty cases with the use of fascia lata transplants,
A bilateral fascia lata transplantation was done in one
patient with a subsequent recurrence on one side, and
in two, he failed ‘to suture the medial part of the
transplant to the lacunar ligament, thus permitting
a bulge to occur in that area, In the fourth case, a
postoperative incisional hernia, a defect recurred at
the upper angle of the wound,

Guthrie, Olson, and Masson107analyzed the results
in 2,298 patients and found a recurrence rate of 7.8
per cent with autongnous fascia as against 5.6 per cent
for foreign suture material. They found that fascia
was used muich more frequently in severe and recurrent
hernias, obese individuals, those with poor museculo-
fascial development and in men. They felt that by
giving reasonable weight to these disadvantages the
small statistical difference could be more than dis-
counted and favor placed with fascial suture,

As late as 1949, fascial repairs in the McArthur
method were still being used, Mayo and Keeley197re-
ported their results with this technic:

85



After making an incision in the usual position,
the fascla of the external oblique muscle 1s divided
in the direction of its fibers, and skin 1s retracted
superolaterally to the upper limit of the tendinous
portion of the external oblique muscle, A strip of
fascia 10~15 cm, long and 1.5 cm, wide 1s obtained from
the medial border of the external oblique fascia, but
1s not separated from its attachment to the publc tubercle,
After the hernial sac has been libated as high as possible,
the free end of the fasclal suture 1s threaded through
a Gallie needle and used to fasten the conjoined tendon
to the shelving edge of the inguinal ligament to
obliterate the ingulnal canal., Internal oblique fascla
1s approximated to the inguinal ligament by rolling the
border of the muscle posteriorly. The external oblique
fascla 1s closed beneath the spermatic cord with in-
terrupted cotton sutures to make a new subcutaneous
inguinal ring, and skin 1s closed over the structures
of the spermatic cord,

Among 155 patients with unilateral inguinal
hernias in whom this operation was done, the recurrences
rate was 11,9 per cent in five years. Among 34 patients
in whom bilateral hernias were repaired simultaneously,

the recurrence rate was 13 per cent in five years,

86









in all inguinal hernias.

William3313said in 1947 that the advantages
of this procedure are:

l. The dissection of the posterior portion of
the bowel can be completed from above where a better
view may be had of the blood vessels to the bowel; it
is, therefore, easier and safer,

2. The entire sac and excess of perlitoneum 1is
removed, this 1s difficult from below and it 1is the
most important part of any operation for indirect
hernia,

3. Unusual conditions of the sac and its contents
can be more readlly recognized and repaired.

h. The muscle-splitting incision above the in-
ternal ring gives better access to the sac than the
rectus incision, it is mmach more simple and easy, and
i1t 1s adequate to handle the defect on either side of
the body.

The essentials of the LaRoque technique are as
follows: The usual hernia incision i1s made, perhaps
slightly higher than usual, the aponeurosis of the ex-
ternal oblique 1s exposed and divided as in the ordinary

operation. The muscle fibers of the internal oblique

and the transversalis are separated, and the peritoneum
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is opened just as if an appendectomy were going to be
performed. Incarcerated and adherent structures are
safely separated from the hernial sac. Dissection of
the sac is greatly facilitated by enucleation from
above, beginning in the natural line of cleavage be-
tween the peritoneum and its nonadherent coverings a-
bove the neck, The line of c¢leavage 1s easily found;
emucleation downward in the natural direction beneath
the fascia is done with little trauma to the cremaster,
internal eblique and other rmuscles of the region, After
removal of the sac, suture of the peritoneum is made at
a point as high as desirable, sometimes 2 or 3 inches

(5 or 7.6cm,) above the original location of the neck
of the hernia, and if one chooses, by cateching the
transversalis fascia the peritoneal suture is fixed

to a higher position. Whatever may be the most suit-
able for the individual case, may be employed in closing

the canal and wound,
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INJECTION TECHNIQUE

Though there are historical accounts of injec-
tion treatment for hernia, the enthusiasm that this
method enjoyed started with the preliminary studies by

Mayer1 in 1927. Mayer reported that he had observed

more tzin 2,100 hernias since 1899 with 98 per cent cure,
The 2 per cent of his failures he cured by further
injections, He saw no recurrence of his treated cases
for a period of years.

Soon both Buropean and American surgeons were
employing this mode of treatment that seemed to offer
the four objectives they had been seeking in hernia
repair, that is, low mortality, few complications,
no economic burdens to patient and no recurrence.

Fowler,, thought that the claim of 98 per cent

86
cure was reasonable, He had treated 700 cases in five
years, He naturally assumed that, if patients do not
return, thelr hernias were gone and forgotten, He
treated all types of hernias, using a solution of plant
extracts containing tannic and gallic acid irritants

of meager description but having its own trade name

advertised to the profession.

RiCeth’ 24y, 2hgtreated more than 600 cases at
the Minneapolis-General Hospital without complications.,
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place in 26, and 5 were operated on after injection,
making a total percentage of failures of 19,6, In the
15 patients between 11 and )40, there were no recurrences.
There were no infections and no mortality. He believed
the injection treatment was indicated in older patients
considered poor risks and because of their state of
nutrition or other co-existing conditions, It was also
indicated in younger patients who refuse operation but
are willing to cooperate in this treatment even though
it 1s prolonged,

Arnold S. Ja@ksonlsareported only one complica-
tion in 3,250 injections in treating ;20 hernias in
358 patients.,

Bilegelelsen and Tartakowaéendorsed the method
entirely. Their technique was centered on the intermnal
ring in indirect hernia in the region of the transversdis
fascla, In direct hernias, injections were almed at
the region of the conjoined tendon.

Edward Lamont Sugaraagreported 150 cases closely
followed for three yesars, with 1 per cent recurrences,
He felt the procedure could be used on all cases regard-
less of age or size of hernia, except irreducible and
sliding types and in hemophiliacs. In this series the

only complication was local edema on initial injections
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In spite of the glowing early reports,
scientific knmowledge demanded a better understanding
of what was happening. A portent of the doom which
was to come soon began as investigators started study-
ing the histological effects of the injection substances,

Lazarus Hanoillgzinvestigated the histologic
effects of various solutions for injection. The injec-
tion of certain sclerosing solutions into rats produced
firm scar tissue in eight weeks, The presistence of
foreign body giant cells two to eight weeks after in-
jection of galtanor was noted, and it was suggested
that its clinical use may be unfavorable, The systemic
reaction following Bratrud!s solution and of a modifica-
tion of Mayer's solution as well as the marked necrosis
of muscle following the injection of the latter made
them unsatisfactory., The iodine and tannie acid solu-
tion, salthough producing marked fibrosis in the later
stages, should be carefully investigated e¢linically
because of the abssess formation noted in the 2} hour
section., With Carabba's solution there were mild
necrosis of muscle and a foreign body giant cell re-
action in the seven day section only. This solution
may be satisfactory for ceclinical use in proper doses.

Sodium psylliate produces a mild inflammatory reaction,
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treatment was a wvaluable addition to the physicians
means of treatment,

Judgment was being to be formed, Injection
treatment was not the panacea after all, The treatment
without recurrence became a medical joke,

Experience with the Injection Treatment was re-
lated by Claude L, Shields.270 Injection was done 257
cases, Twenty per cent were absolute failures, all
during the year when the largest number of patients was
treated, The smallest number of injections to be effec-
tive was two., The largest number used to get a good
result as 27.

Burdick and 0013y3§had a series of 66 cases
with 92 herniae of various types which were treated by
injections, TImmediate results were gratifying and,
generally, for a time no definite evidence of the
existence of a hernia was present, However, in }7 of
the 56 cases followed, a definite relapse was noted
usually by both the patient and the doctor,

It was their, based on condition found at oper-
ation on several cases previously injected that it was

extremely difficult to deliver the solution to the
exact spot needed to obliterate the sac, and even when

when the solution did cause a temporary proliferation
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other than operation, is advised, In the aged or de-
creplt, injections may bring relief without cure., To
secure results with the injection method takes more
persistence, close attention to detall and study of
the individual case than some are willing to give when
operation offers satisfactory results, Because of re-
currences and realizing that, after all, only scar
tissue is secured from injections and this tends to give
way, and because of the other difficulties discussed,
he tends increasingly to advise operation more often
that when first he began,

The worse was yet to come, If the injection
treatment not only was ineffectual, i1t also began to
be considered unsafe, The early enthusiasm rapidly
waned in the face of reports of complications, some-
times fata1.175 A few brief examples illuminate this
point,

Ileus followed injection treatment in a patient

seen by E. F. McDonough, Injection treatment was

202
shown to have, as one of its complications, intestinal
obstruction due to adhesions around the bowel from en-
trance of selerosing solution into abdomen,

Two fatalities after injection treatment were
placed on record by Clarence J, Berne, In the first

25

case, the acﬁzé process progressed from the time of
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injection, and in the second after an initial syndrome
suggesting severe irritation of the bowel wall a
quisescent period occurred, with sudden acute progres-
8lve eplsode five days later, probably indicating per-
foration. These cases constituted an indictment against
the teaching that intraperitoneal injection is harmless
and establish that laparotomy may be necessary at any
time, as an emergency procedure,

The star had apparently begun to set for the
injection treatment, The method had been shown to be
ineffectual, often undully prolonged, and possibly fatal.
The Americal Medical Assoclation Council on Drugs
decided to act, After due consideration, the Council
re-affirmed its previous opinion that the injection
method of treating hernia may not be recognized for
general use and should be employed only by those with
speclal experience and with full cognizance of the
dangers involved in the use of such solutions,

This action was taken in 1940. The injection
method is used little, if at all, now in the treatment
of inguinal hernia,
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THE COOPER!S LIGAMENT TECHNIQUE OR THE
ANSON-MCVAY METHOD

From preceding remarks made on the anatomy of
the inguinal region, considerable mention has been
made of the work of Anson and McVay. Though the
method of hernial repair utilizing Cooper'!s ligament
i1s primarily a result of thelr studies and writings,
the use of Cooper's ligament is in the literature prior
to their work., Though the current interest in the use
of Cooper's ligament began in 1939, the primary impetus
came from the use of the ligament in the repair of fem-
oral hernias. The McVay technigme, then, had its origin
in the work of Lotheissen,

In 1898 Lotheissenlalcited the unpublished ex-
periences of Narath with this procedure and Lotheissen
reported the use of Cooper!s ligament in the case of
recurrent inguinal hernia himself, Lotheissen used
the technique in twelve. cases of femoral with no
recurrences, the longest period of observation being
one year, His method involved an exposure of Cooper's
ligament by retracting the femoral vessels slightly
laterally., He then sutured the muscular edge of the
internal oblique to Cooper'!s ligament with four to

five heavy silk sutures, The external oblique fascia
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5. Plastic on the Internal Ring--MacGregor's
Maneuver.--187, 188When éhe free ends of the purse
string are cut and the peritoneum snaps back, the de-
fect in the transversalis fascia at the internal ring
is seen to be large and in many instances will admit
even three or four fingers, The fascia is grasped with
Allis clamps at numerous points around the internal ring
above and medially as far as the inferior epigastric
vessels-~but not inferior to thé cord--and a second
partial or semilunar purse--string suture of medium or
heavy silk lsmade in the transversalis fascia, This en-
sures a snug fit around the cord, but the purse string
itself doeg not surround the cord, Essentially, this
step involves the suturing of the transversalis fascia,
Henle's ligament and cremaster muscles together, Occa-
sionally the conjoined tendon may be included in the su-
tures, but the shelving edge of Poupart's ligament shoud
not be included since the normal and desirable retractile
sphincter-like action of the internal ring demonstrated
by MacGregor would be interfered with. The use of Henle's
ligament has been especlially described by Clark and
Hashimoto.56 They sutured as an initial step, Henle's
ligament and adjacent portions of the aponeurosis of

the transversus abdominis to Cooper's ligament along its

- et
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anterior one-third, an avallable surface of approa -
mately two centimeters, This resulted in no undue
tension, whereas, suturing these structures to the
entire length of the ligament, namely, back to the
area of the frmorsl vein, did result in a definite ten-
sion and required a relaming incision in the rectus
sheath, The weak area of the transversalls fascla was
further strengthened by attaching the transversus abdominis
aponeurosis to the 1liopuble traect asfar as the internal
abdominal inguinal ®ing. This produced a string pleat
of transversalis fascia and railsed and displaced the
1liopubic tract closing the former defect. At the same
time, this step produced a tight internal abdominal
ring and closes the femoral canal,

6., Relaxation of the Internal Oblique Muscle,--
The inner lgyer of the anterior rectus fascla is wusually
split for a distance of about 3 inches (7.6 cm.,)} from
a point 2 cm, above the publc spine upward and laterally.

This was described by Rienheff. The external

2h2, 248
oblique was lifted up and the intermnal oblique cut Just
lateral to the junection of the two to where they form
the linea alba, The rectus and pyramidalis muscles

were exposed, The 1liohypogastric nerve and the adjoin-

ing nerves and vessels which enter the rectus muscle
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through the internal oblique aponeurosis at this point
are avoided. This relaxation allowed the internal
oblique and the attached transversalls fasclia to be
pulled down for the subsequent repair without tension,

7. Sutures Into Cooper's Ligament,-~The "red"
muscle of the internal oblique 1s entirely disregarded
and even may be excised for convenience where 1t overlies
the conjJoined tendon, Usually it 1s elevated with a

small retractor and the e¢onjolned tendon 1 located.,
If the transversallis fascia appears strong enough, it
alone is used for the upper leaf of the repair, If it
is not adequate, one must go higher and include the in-
ternal oblique apneurosis, In no instance, however,
should "red™ muscle be used., The transversalis fascia,
and often the ceonjoined tendon therefore, form3 the
upper leaf of the repair, while Cooper's ligament 1is
an extremely tough thickening of the periosteal struc-
ture on the anterosuperior surface of the anterior
ramis of the publs,

During the first year or so that this repair
was used, Cooper's ligament was visualized by breaking
down Hesselbach's triange. Then for a year or so ths
sutures were spplied blindly, Hesselbach's triangle

being left intact. Recently, however, there has been
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a return to the principle of direct visualization of
Cooper's ligament, McVay used the method of direct
visualization, After separation of the fascia over the
o terior ramus, Cooper!s ligement 1s exposed. The left
index finger is placed on the anterior ramus of the pubis
nesr tH¥ spine and moved laterally along the crest until
the ¥moral vessels are reached, This 1is usually about
I} cm, lateral to the spine of the pubis, Since thse
finger 1s held in close contact with the bone, the
vessels belng kept lateral, and the first stitch is
placed medial to the finger there i1s little danger of
damaging the vessels, The first stitch is thus usually
3to It cm, lateral to the pubic spine. The stitch is
then tied and the intervening gap between this point
and the pubic spine i1s closed with three or four similar
sutures. The most medial suturesusually go through
Gimbernat!s (lacunar) ligament as well as Cooper's, It
i1s important that the most lateral suture be placed
first, as otherwise it 1s more difficult to protect the
vein, The sutures into Cooper's ligament are of silk,
The double strands are made into a triple knot, individual
strands are separated and tied in pairs, The space be-
tween the most lateral stitch in Cooper's ligament and

the plastic suture on the internal ring often seems to
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be a possible weak spot, but actually this is not so,
because the arched internal oblique musele will tend
to close this defect on contraction,

8. Closure of the External Oblique Aponeurosis,--
The external oblique aponeurosis may be closed beneath
the cord after the manner of the Halsted-I procedure.
The closure of the external oblique may be done in a
typical Bassinie manner,

9., Closure of Scarpa's Fasclay,-~This closure
is done with small bites of the suture,

10. GClosure of the Skin,--Interrupted mattress
sutures of silk are advisable for this step,

118



CUTIS GRAFTS AND WHOLE THICKNESS SKIN IMPLANTS.

Rehn and Loewe were the first advocates of a

method known to them as the cutls graft method for
the repair of anatomical defects in hernia, Loewe178
(1913) reportedthe use of cutis grafts in five cases

of hernia and one of tendon repair, In describing the
technic for Pémoval of the graft, this author stated

that the skin was removed with a scalpel in the manner

of any full-thickness graft, The epldermis was then
abraded away by scraping, es one would clean a carrot.
The remalning tlissue was then sutured over the defect
under tension and the donor area was allowed to granu-
late and heal by second intention. Rohn2u1(l9lk)an&—
ported experiments on ten use of cutismaterial. Strips

of twlsted cutls were used as lnsert grafts in the Achilles
tendon of dogs. Rehn stated that under the influence

of continual tension, a gradual degeneration of epithelial
elements occurred, and that the tissue assumed the
appearance and functlions of normal tendon in about ten
woeeks,

Loewel791n 1929 extended his observation on the

clinical use of cutls grafts to almost 100 cases.

Ulhlelnsnq (1939) reviewedthe work of Rehn and
presented 10l cases. Eighty of these gperations were for
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hernla,

Gannadayu7(19h2) was the first writer to report
the use of cutlis grafts in hernial repair in this country,
presenting lly such cases. In 1943, this anthbrhsmade
a later report, adding to his original cases and bring-
ing the total to 37,27 of which were operations for
hernia,

Swenson and Harkin3291(19h3) reported that in
inguinal herniae skin gave just asgod 1f not.better
results than fascia, The indication for cutis grafts
seemed to be, therefore, as a reinforcement of an already
carefully executed silk or other non-absorbable material
repair, Later, Swenson and Hark1n3292(19h3) reported
two incisional herniae which were repairedwlth cutis
graft reinforcement,

Henry N. Haﬁkinslléstated that bridging a fascial
defect with fascia was seldom necessary in the repalr &
hernise and he had never seen a ventral or incisional
hernia where the fascial layers could not be brought
together, MNe advocated using cutis grafts only in
incisional and ventral hernias,

Scola262(19hu) reported the use of cutis grafts
in the repair of two recurrent inguinal hernliae and three

Incisional hernias., The cutis grafts were prepared by
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Scola's special method: A full-thickness dermatome

flap was cut and one end left attached. Fresh glue was
applied to the dermatome. The underlying cutis was then
dlsattached for use and the free pelce of epidermis

sutured over the donor defect.

Gannadayh8(19uh) reported a total series of 107
operations utilizing cutis grafts, 56 of which were
operations for hernia, Cannaday expresses his position
by stating: "Cutis may be used for any and every pur-
pose for which fascia has been used, with the expecta-
tion of better results, . . After this clinical exper=-
ience with the uses of cutis (derma) in repair surgery,
I am convinced that it is one of the most useful auto-
plastic repalr materials that we have, that it 1s su-
perior in strength to fascia lata and of much easiler
availability; that success in its use can be expected
in a large percentage of cases; that it 1s of speclal
value in the surgical repair of large incisional herniae."

Whole-thickness Skin Implants,--This procedure

is more radical than the introduction of cutis grafts.

The method was introduced by Mair in 1938,

189, 190
Mairt!s technique was controlled by careful animal
experiments, In two cases where the skin implant was

examined later in human subjects, 1t was found to be
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Method islarge and apt to traumatize the 1lngulnal liga-
ment, There was a substantial recurrence rate wlth
fasgselal techniques,

West and Hick3309(19h8) have also reported
favorably on the use of whole skin grafts in the repalr
of inguinal hernia, particularly recurrent cases and
femoral hernia, They used whole skin grafts in the
repalr of recurrent ingulnal hernlas and in inguinal
hernias when a good rectus flap could not be obtained,
The use of skin removed any objection to doing simul-
taneous double inguinal hernia operations, using the
fasclal graft on the one side and the skin graft on
the other,

R, A. Richeson L stated that use of buried skin
grafts in any type ofthrnia where fascla would ordinarily
be used for re-enforcement minimized the complications
and that the grafts do not have the disadvantages of
fascia, In four cases in which Richeson used skin there
were no postoperative complications and three patients
have had no recurrence after 17 months; the fourth was
operated on too recently for evaluation,

A. W, B, Strahan287reported results in }13 cases
of inguinal, femoral, umbilical, and incisional hernias
in which whole thickness skin was used as a repair ma-

terlal, No attempt was made to remove the epidermis,
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and only suture of the graft under tension was relied
on to secure the desired incorporation of the corium
andcomplete removal of the embedded epithelial struce
tures., Skin for the graft was usually taken from over
the site of the hernia, but in some cases, if the skin
was poor or the site of a scar from a previous opera-
tion, the incision was extended laterally to enclose an
ellipse of skin with tougher corium,

Zavaleta and Uriburu, Jr, presented a seriles

1
composed of 87 primary inguinal ieZnias, 48 recurrent
inguinal hernias, and } femoral, 21 umbilical and 51
ineisional hernias., Mair'!s technique was followed, with
modifications. Suppuration occurred in five patients;
in one an inguinal hernia recurred; 1n two the graft
was not tolerated, and in two there was a flase recur-
rence, the result of weakness of the walls in a zone

distant from the graft,

Presently, the technique employed 1s as follows:

A 48 hour skin preparation is adequate. If the
donor graft 1s obtained locally, the incision is
elliptic and should provide enough tissue to repalr the
defect, The graft 1s then placedin isotonic saline
solution., The most sultable type of hernia repalr is

carried out, In dolng inguinal herniorrhaphy it is im-
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portant to close the internal ring by carefully
placed sutures in the transversalis fascla, both above
and below, The conjolned tendon 1s then sutured to the
shelving edge of Poupart's ligament with interrupted
cotton sutures. If the cremaster fasclia has been
inecised it 1s then closed with interrupted sutures,
The graft 1s prepared for placement by excising
the ends and dissecting away all subcutaneous tissue,
The broadest end 1s incised in its mid point for about
3/4 in, The graft is then laid in place with the in-
clsed end snmugly surrounding the cord at the internal
inguinal ring, Interrupted sutures are placed in the
lower and lateral edge of the graft, which 1s sutured
to the extreme shelving edge of Poupart!s ligament,
care being taken to suture the graft in situ under
extreme tension, The inferior pole of the graft may
be trimmedand sutured well down over the fasclia of the
symphysls publs., The medial edge 1s sutured to the
lateral aspect of the anterior sheath of the rectus
miscle and the aponeurotic portion of the internal
obligue muscle, Sutures are spaced 1/4 in, apart, The
upper pole of the graft 1s sutured as near the recon-
structed floor of the new inguinal canal as possible,

in order to obliterate dead space. The rest of the
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hernia repair 1s done according to Halsted's
technic, which leaves no dead space around the
cord as does the Bassini repalr, Barly ambulation

may be used, The skin sutures are removed on the

seventh or eighth postoperative day,
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METALLIC PROSTHESES IN HERNIA REPAIR

The use of methallic prostheses an an adjunct
to the repair of difficult hernias 1s not recent, Sev-
eral metals were tried at the turn of the century, but
quickly fell into disuse because they were either too
rigid or billolgically active with resultant sinus tract

formation in the wounds., Phelps__ _in 189l treated many

inguinal hernias by placing coilfigsilver wire on the
floor of the ingulnal canal and approximating the layers
of the abdominal wall over it, Witzel 1 in 1900, con-
structed, in the tissues, a rude netwogk7of crossed
silver wires and suggested to the surgieal world the
idea of embedding a ready-made filigree, Goepelgs

also in 1900 was the first to make use of suce a ready-
made filigree. Meyer2171n 1902 reported the use of a
silver wire netting made up after the fashion of
ordinary mosquito bar, Bartlettléin 1903 introduced

a filigree of wire loops, usually held in position

by a central strand, These appliances were made of
heavy silver wire, Many of them were so rigid that the
discomfort of the patient dictated their subsequent
removal, The sutures employed were also of silver

wire, which frequently broke and became loose in the

tissues, Wound infections occasionelly developed, and,
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