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Introduction

T 15 noT INTENDED that this atlas should be

comprehensive but rather that the text be
bref and tied mtmately to the illustrations so
that the text for the figures will always be erther
on the same or the opposite page There are a
number of excellent texts on hermia some of
them encyclopedic in scope that cover the sub
ject 1n detail ncluding varations m type of a
given herma and a host of different surgical
techmques Nowhere m the field of surgery 1s
there such a multiplicity of operations for a
given anatomic defect this not only reflects
basic misunderstanding of the problem v olved
but 15 most confusing to the young surgeon

The purpose of this atlas 15 to present the
common types of herma mn simple form stress
g the anatomic defect either congemtal or
acquired and to present the methods preferred
by the author for surgically correcting these de
fects in anatorme structure The external ap
pearance of hermas of the abdominal wall and
the management of the pentoneal sac have not

anatomic defect are presented In every

stance the anatomic defect has been prepared
from a cadaver dissection of the herma so that
the alteration m the musculoaponeurotic struc-
ture will be accurate mn every detail The ana-
tomic plate m each type of hermia 15 a postenor
view of the anterior abdommnal wall 1n the re-
gon of hermation and although this wall be an
unfamihar approach to the problem for many
surgeons the author hopes to impress upon
his readers the importance of the mnermost of
the musculoaponeurotic layers the transversus
abdomums The more supenficial internal ob-
hique and external oblique layers are only of
secondary mmportance for once a hermia has
penetrated the transversus abdomms layer a
hernia eusts and the obhque musculoaponeu

rotic Jaminae only serve to modify or direct the
course of the developing hernta Noncontribu

tory structures such as pentoneum prepento

neal fat and fascin and in some mstances mus

cular fascia have been removed so that the

tal

been emphasized except for the app of
maeisional hernias and the management of the
sliding type of herma hkewise the diagnosis
and the differential diagnosis of the vanous her

fund 1c defect may
be clearly seen

The surgical repair was first performed upon
the cadaver so that anatomic detail would be

P

mas will not be d d 1 prctonal

reference will be made to the shin incision  but
in general this author believes that all shin
asions should be mn the lines of shin cleavage
irespective of their location The final closure
of the wound 1s omitted as noncontnbutory to
this atlas and while no specific discussion of
suture matennl will be presented non absorb-
able suture of the smallest cahiber
with good surgical repair 1s the authors prefer
ence

A constant pattern has been adopted for the
presentation of each type of herma First an
anatomically accurate view 1s shown of the
musculoaponeurotic defect stressing the basic
Alterations of normal anatomy that permit the
hernia to develop and sccond the successne
major steps m the surgical correction of this

m

and then modified where y to
conform to the surgeons view at the operiting
table It has been the authors teaching expen
ence that not only 1s 1t frequently difficult to
transpose the anatomy from the dissecting table
to the operating table because of a difference
i perspective but also that a surgeon who re
pairs hermas 1s not 1pso facto an anatomust Tt
15 2 cunous incongrnty that most of our recent
generation of surgeons are only haphazard anat
omusts this 15 due in part to a decreasing em
phasis on gross anatomy 1n our medical schools
mn the past three decades and m part due to
the increasing emphasis on the more dramatic
albeit important basic sciences i our gradu
ate trmnmg programs In many branches of
surgery this 1s of no serious consequence but a
herma 1s an anatomic derangement and to un




lerstand the cause and especially the repatr of
t herma a detnled knowledge of the anatoms
of the layers involved 1s absolutely essentnl To
ittempt the repair of hermas wathout mtimate
ind detuled knowledge of the anatomy of the
egion 15 to mate a formidable recurrence rate
Jne has only to review the many methods of
epanng an mgunal herma to realize that
omething 15 very mdically amiss  otherwise
here would have been no necessity for such a
nultiplicity of operations i so small an area

It 1s recogmzed by the author that there are
namy “accepted” methods of repanng a miven
rerma and concerning inguinal and femoral
hernias the methods are legion however, n this
wlas only one method 1s presented for cach
type of herma and 1t 1s obviously the authors
preference To avord encumbenng this simple

atlas with multiple references to the hterature
iblographic references, mneluding the authors
own contnbutions will be omitted

The excellence of anv atlis s dependent
upon the quality and accuracy of the illustn
tions In this mstance I am especsally indebted
to Mrs Luaille Cassell Innes whose excellence
of illustration 1s obvious and for her suggestians
concerming surgacal perspective which should
help to clinfy the many problems encountered
1n terching the surgical repair of hermas T also
wish to express my deep appreciation to two
men who hwe profoundly influenced me as
an anatomist and as a surgeon Barry ] Anson
Professor of Anitomy, Northwestern University
Medical School and Fredench A Coller Pro-
fessor of Surgery, Unisersity of Michigan Meds
cal School C B MeV
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Preface

THE HERNIA PROBLEM IN GENERAL

o uNDERSTAND the fundamental defect in
any herma 1t 1s absolutely necessary for
the surgeon to know the basic anatomy of the
region mvolved and yet 1t 15 frequently appar
ent at the operating table that the surgeon has
only the vaguest 1dea of the anatomy of the re-

parlance that 1t seems pertment to define a
faseia and especially to differentiate a fascia
from an aponeurosis A fascia 1s a layer of areo-
lar fibers_and the fascx:ﬁ}eusposme—u
of tissue throughout the body where they n

vest muscles neurovascular bundles and par
hymatous organs There 1s no orgamzed ar

gon m which he 1s working B the trans
versus abdomims layer 1s all important and
because one sees only 1solated areas of 1t mn the
conventional anterior cadaver dissections the
Frontispiece 1s presented to show the extent
and conformation of the transversus abdominis
muscle and aponeurosis this can only be ac

rangement of the fibers and regionally the fas
ctae are modified by the demands of the body
varymg greatly n thickness and mn therr con
tent of fat In places they may even contam
smooth muscle fibers or elastic fibers and 1n
places a fasaal plane may be converted imto

comphshed 1n a postenior view of the abd 1
wall It should be an obvious fact that when
the innermost musculoaponeurotic layer 1s per-
forated a herma exsts and conversely if the
transversus abdomims musele and aponeurosts
with ats attached transversalis fascia remains
mtact that 2 hernia of the abdommnal wall 1s
mpossibl oo frequently mn the conven
fional antenor approach the strategic wmpor
tance of the transversus abdomumus layer 1s not
reahzed by the surgeon because his attention 1s
consumed by the more obvious and superficial
musculoaponeurotic laminae As the first step
m the hermoplasty the surgeon should so plan
tus operation that the anatomic structure of the
transversus abdomms 15 returned to normal

It should be further understood that the res
piratory diaphragm and the pelvic diaphragm
form an mtegral part of this same layer al
though named differently Also the transver
sahs fascia_the mfradiaphragmatic fascia and
the supenor fascia of the pelvic diaph are
all the same fascial plane with regronally differ
ent names The endopelvic fascia 15 simply the
transversalis fasaial layer tumned upward upon
the viscera that perforate the pelvic diaphragm
an analogous situation exists where the esopha
gus perforates the respiratory diaphragm

The word fascia 1s so loosely used 1 surgrcal

an ap otie lamma by virtue of muscular
ongmn or mnsertion eg the intermuscular septa
of the thigh or the so-called lumbodorsal fascia
In the embalmed cadaver they may appear to
be tough, resistant membranes but 1n the hving
subject they have very httle tensile strength
unless reinforced by aponeurotic fibers An apo
neurosis on the other hand 1s a flattened tendon
with collagenous fibers disposed_{n_organized
bW‘T’ng@;gmMﬂy
proportional t0 the number of fibers per umt
area The aponeurosis (tendon) of a muscle has
as many fibers as the muscle has muscle fibers
In the abdommnal wall the resistance to herma
tion 15 dependent upon the stren; an SpPO
sttion of the musculcaponeurotic fibers and not
upon the fascrae The rectus sheath so com
monly referred to as a fascia 15 a complex n
terdigitation of aponeurotic fibers of msertion
of the three lateral abd 1 )
and not a fascia although these aponeurotic
plates are mmvested by fasciae

Whereas the transversahs fasca 1s routinely
mentioned mn herma discussions 1t should be
pomted out that the transversalis faseia alone
1s a layer of extremely vanable thickness and
with very Iittle intrnsic tensile strength By
definttion the transversalis fascia 1s simply a
muscle fascia mvesting the mner or abdominal




1spect of the trans ersus abdomims muscle and
iponcurosis and differs 1n no special way from
mny other muscle fasia In some slender, ath-
etic individuals especally 1n the imgwnal e
sion and especially 1n the cadavenc state the
srepentoneal connective tissue may be almost
otally devoid of fat and appear as a substantial
ascaal plane It 1s undoubtedly this character
stic of the prepentoneal conpectne tissue
e ingunal region that has led to the confusion
n nomenclature, the important point, however,
s that this layer 1s worthless in the repur of
hermas
In the Frontispiece the transversalis fascia
h1s been removed to show 1n detail the muscu
lar and aponcurotic fibers of the transversus
ibdomums and the respiratory diaphragm Ac
quired hermas, inaisional hernias excepted rep-
resent a separation of these fibers and surgieal
correction of the herma should take mto con
sideration the Imes of contraction of the muscle
fibers 1e, the line of closure should carcfully
parallel the direction of the musculoaponeurotic
fibers 2nd not be at nght angles or an oblique
angle to these fibers If thus prineiple s violated
muscle pull will tend to cause a dehiscence of
the wound Furthermore sutures tend to pull
out from between the cut ends of the aponeu
rotic fibers when the line of closure 15 perpen
dicular to these fibers the investing fasciae aind
the vanable decussation of the aponeurotic
fibers are the onls features that prevent this
from happeming routinelv Further any 2bdom
1 masion that accomphishes closure across
the lines of muscle pull 1nd relies upon the
heling scar to withstaind this muscle pull 1s
potentially 4 candidate for the development of
an masional herma because eventualhy the sear
will stretch and attenuate The advocates of the
routine use of the veortieal abdommal masion
cannot be fully cogmizant of this view of the ab-
dominal wall or the structural composition of
the rectus sheath
In considcning this postenor view of the ab-
dominal wall and before the hernias are con
sdered uﬂmdml]\ it 1s well to rjnluc that
triumaticdiyphragmatic hermin epifastpe her
) hemin difect 1n

ma  semiluiiar (Spigeh
hernia are due to the

gutnal hernia and Jumiy

acqured protruston of panctal pentonenm
through and between the musculoaponeurotic
fibers Esophageal hiatus herma umbihical her
ma ndirect mgwmnal herma, femoral herma
and obturator herma are due to 2 congemtal
defect m the musculoaponeurotic pparatus
As this latter group of hernins enlarge thes
displace musculoaponeurotic fibers m the sume
manner as the first group so that their surgical
reparr presents an identical problem In general
then, after disposal of the hermal sac, the her
mal defect should be closed along lines that par
allel the musculoaponeurotic fibers of the layers
concerned  Small incisional hermas ean be re-
pured according to this principle by dissecting
out the ndividual layers but large ineisional
hernias 1n a vertical incision defy anttomic re-
parr In this type of herma there 15 actual re-
traction of cut aponeurotic fibers with a fived
contracture of the corresponding muscle fibers
The defect 15 too large for redevelopment of
the lavers with an anatomic closure and cven
when the margins of the vertical defect can be
approumated 1t 1s always under extreme ten
sion nd the same muscular pull that crused the
hern mn the first place will continue to act and
attempt 1o separate the closure Aponcurotic
(“fascinl”) grafts aponcurotic suture matenal
and more recently the addition of wire mesh
are 1t best only 1 miheshift 1 an attempt to
solve 2 problem to which there 1s no wholl
satisfactory solution

The only possible solution to the Jarge m
asional hernta problem 1s prophylactic 1n that
of the verticl rectus inciston were abandoned
there would be no serious difficulty in repunng
the mersional hermas that occur n transverse
mersions Although the small truely muscle and
aponcurosis sphtting ncision that 15 used for
appendectomy cannot he used for the more m1
jor abdominal operations hecause of inrdequate
exposure the Jong transverse eisfon incises a
minmal number of musculoaponeurotic fibers
s compared to the vertical nasion which in
ases all of the fibers for the Jenzth of the in
asion An important feature of the long trans
verse masion if propeth made is that none of
the musculorponenrotic fbers of the tranwenus
abdominis Ihyer are sesered and this is the



most u'nport:mt of the three anterolateral ab
tic plates in the pre
vention of mcisonal hermation One or both
rectus abdomums muscles may be sectioned
with impumity The transversus abdomims pull
1s directly transverse in the mid abdomen and
the resultant of the actions of the external
oblique and internal oblique muscles 1s also
transverse so that an ncisional hernia 1n a trans
verse mncision never offers a very wide defect
to be approumated and it can be accom

plished 1n layers without excesstve tension

The use of the mngmmnal ligament as the an
choring structure 1 inguinal and femoral her-
nuoplasty has no factual anatomie basis and so
will not be presented m this atlas Although
some surgeons will consider this a serious oms
sion the techmque of inguinal hgament herma
repair 1s so readily available elsewhere that the
author feels no obligation to present an opera
tion that he feels 15 anatomically unsound

C B McVv
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DIATHRAGMATIC HERNIA
Plate IT Esoraceal HIATUS Hena

a The fncision is transversely placed In the eplgastrium
at the level of the 8th costal cantilages The anteior rectus
sheath fs fncised for the length of the skin indision and the
rectus muscles transected ligating the maln branches of the
superior epigastric vessels with suture hgatures The Sbers
of the postenor rectus sheath and the Linea alba are then
separated and the pentoneal cavity entered on either side
of the round and falciform higaments of the liver which are
then cut between suture higatures This inclsion is also used
for all types of gastric surgery and abdominal vagotomy
and is therefore frequently used It is the Incision of cholce
for anatomic reasons {see Frontispiece Preface and section
on Incisional Hernlas)

b Exposure of the enlarged esophageal histus The ti
angular ligament of the left lobe of the liver has been cut
and the lobe retracted to the patients right under pack aod
retractor All packs are omitted from the figure for clarity
The hernia has been reduced and the margins of the hlatus
delt 2 The diap} i p s been re-
moved in the figure to d. the ) K
fibers of the diaphragm. Care must be exercised to avoid
tearing the left medlastinal pleurn or lacerating the spleen
with retractors or by undue traction upon the stomach.

. Tiz Hersta Repam. (Closure of the enlarged mx‘!‘:‘
geal hiatus ) The defect has been closed with fnterrapt
medium silk sttures in & direction parallel with the muscu
loaponeurotic Sbers of the diaphragm, pwhing the esopha
sut posterlorly between the crura of the dlaphragm A pro-
pet cloture of the esophageal hlatws Is constderrd & mug
£t for the esophagus and the surgeons Index fapr ﬂ;
abdominal esophagus and adjscent fundus of the stomad
are sutured ciroumlerentlally to the marxin of the H“l‘:
strocted hlatss to prevent sliding with mation of th
diaphragm and lraving the foundation for the pecurrence
of the hemia. The viscera sre allowed mmva:l
sprctive ponldons the splern tosprcted for Lenling o
the abdiminal wound dlosed without dradnage



Diaphragmatic Hernia

LsopHAGEAL Hiatus HERNIA

Wmm-: erraEn the abdommal or the tho
racic approach may be used for the re
pair of an esophageal hiatus herma the author
uses the abdominal approach in most mstances
However 1if the hernia 1s unusually large and the
Tustory suggests long duration or if roentgeno
graphic examnation suggests ulceration or car
cmnoma the thoracic approach 1s used The ab
dominal approach 1s through 2 transverse mter
costal inasion (Fig a) and although the level
of the maision vanes shghtly depending upon
the wadth of the subcostal angle 1t 1s usually
located between the 8th costal cartilages In the
patient with a narrow subcostal angle exposure
15 more readily obtamned through a left vertical
rectus mncision extending up mto the angle be
tween the left costal margm and the base of the
xyphoid process Although this meision should
probably be used by the surgeon who 15 unfa
miliar wath the operation the author never uses
4 vertical meision m the upper abdomen be-
cause the merdence of incisional hermation n
the vertical meiston 1n this location 1s too high
The substitution of an meisional herma for an
esophageal hiatus herma 15 a poor exchange
Occasionally the author has had difficulty
reducing and repairing this herma through the
transverse mtercostal mesion but the fault was
not i the masion but 1n the fact that the tho
racic approach should have been used When
the surgeon discovers that the herma cannot be
safely reduced by the abdomnal approach the
transverse mntercostal mcision at the level of the
8th costal cartilage lends itself well for extension
mto the left 8th ntercostal space and 2 com
bined thoracoabdomnal operation Ths 15 not
the case when the vertical meision 15 used
After the masion 1s made as Mlustrated and
desenbed (Fig a) the secret of performing the
operation with facility 1s 1n the exposure (Fig
b) Whle thus platitude 1s true of any operation
1t 15 especially true when one 15 working at the

bottom of a deep hole as 1s always the case m
the abdominal approach to the esophageal hia-
tus Good surgical anesthesa 1s an absolute ne-
cessity and as 1n most major surgical procedures
imtratracheal ether oxygen 1s our anesthetic of
choice If the left mediastinal pleura 1s acciden-
tally torn or if the abdominal incision 1s extend
ed nto the thorax the patient and the anesthe-
tist are ready without delay or difficulty The v
city of the hernia 1s provisionally exposed with
pack and nbbon retractor on the stomach and
the tnangular higament of the left lobe of the
Lver 15 neised back to the bare area The left
Tobe of the liver 15 then folded back upon itself
covered with a pach and retracted There s such
variation m the shape of the left lobe of the
Liver that 1t cannot always be retracted m the
same way but mampulation with the hand will
demonstrate the best maneuver as a rule the
lateral edge of the left lobe 1s turned postentorly
and to the patients nght The penitoneal reflec-
tion from stomach to diaphragm 15 meised and
then by blunt dissection with the finger and
traction on the stomach the herma 1s usually re-
duced with ease and the enlarged esophageal
hiatus exposed A penrose dramn placed around
the esophagus and used for traction 15 helpful
Before estabhishing forceful traction or retraction
upon the stomach the size position and fixation
of the spleen should be carefully determmed If 1t
15 fixed to the diaphragm by adhesions 1t should
be freed or mampulated 1n the retraction very
gently A lacerated spleen or an avulsed seg-
ment of capsule necessitates splenectomy to
control bleeding and while this 15 a sunple pro-
cedure 1t 1s an unnecessary addition to the op-
eration of esophageal hiatus hermioplasty The
real danger 15 not recogmzing a lacerated spleen
and to avoid this catastrophe the spleen should
be carefully inspected agam for jury as the
last procedure before wound closure

After adequate exposure and reduction of the
herma the margins of the defect are tnmmed of
fragments of pentoneum and fascia so that the
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DIAPHRAGMATIC HERNIA
Plate III  TrRaumaTic DaPEnacvaTIc Hemma

a. Schematic view of the Jeft Iateral chest wall to tndi
cate the incinon for the repair of a herda throngh the it
leaf of the diaphmgm The tkin incision paraliely the 5
nb extends from the costochondral junction to the pos-
tetior axdllary lme and is carried down to the periosteum
of the nb, separating the fibers of the pectoralis Ty
and the sertatus suterfor Touscles The Bih 1ib is then re-
moved sobperiosteally for the lenpth of the inmsion and
the plenral space entered through the rib bed. This gives
extellent exposure and the wound is more easily closed
than when an fotercostal incision is used. The operation i

3 4 with the patient in the supine position with the

left upper estremuty secured to the overhead operating
table frame.

b Transthoracle exposure of the hernial defect in the
Left leaf of the dispbragm. The abdominal viscera bave been
separated from the thoracic viscera and reduced nto the

v 3 cavity The 3 toofasdial mar
gns of the herntal defect have been excised along with 5y
of dlaphragmatic pentoneum and pleura to reveal the
aponevrohe margins of the hemial defect. ‘The duphng
matie pleura is removed In this figure to Hustrate the &
rection of the musculoaponeurotic fbers of the respletory
diaphragm which the surgeon Toust understand for the
cotrect dosure of the defect. Tovarably the long adds of
the defect will b in the direction of the musculoapones
rotic bers of the duaphragm and the closwre must panllel
these fbers 1o accomplsh closure without tenston.

¢ Tre Hrona Reram. Three of the matiress sotw
are tied and the remainder are in place Teady to be tied.
'rhemamassumoiw:nkoxnﬂmm«tbudguof
the hernial defect on the pleural side and they aro pl
closely enough to prevent pieces of omentum from PO+
truding through nto the pleural ypace fn the postoperstive
period. In u defect of this size the phrenic nerve is 3:
crushed but in larger defects it is crushed fust sbove
diaphragm as it stll Ues between the mediastinal plevid
and the pericardium. This is vsually done after the abdom™
tea] viscera, have been reduced but befors the sepalr &8
started. The chest wall is closed n layers with faterropted 00
«ilk mattress sutures for the fntercostal museuloft Sl

chest operation are observed
ulm,vxﬂ Ay the crpanst of atelectatie lung com

pressed by the hernia
4




musculoaponeurotic fibers of the diaphragm are
used 1 the repair and not the thinned out fas

ca The usual position of the defect as related
to the esophagus 15 as shown (Fig b) but 1t
may be medual or postenor to the esophagus In
any event the esophagus should be pushed pos

tenorly between the crura of the diaphragm and
the enlarged huatus closed antenor to the esoph

agus (Fig ¢) The line of closure should care-
fully parallel the direction of the fibers of the
diaphragm for a closure without tension Inter-
rupted medium silk or nylon sutures are used
and the hiatus snugly closed To prevent shding
of the esophagus the margin of the reconstruct-
ed hiatus 15 sutured to the serosa of the fundus
of the stomach at the cardia with the same su

ture matenial Occasionally the presence of a
congemtally short esophagus makes thus type of
procedure unsatisfactory i which event the
procedure of choice 1s probably to transpose the
upper end of the stomach mto the postenor
mediastinum and suture the margins of the hia

tus ferentially to the h Recurrence
of a hatus herma following adequate repar sug

gests that a short esop was unr d
at the time of the ongmal operation

TravMATIC DiarERAGMATIC HERNIA

The thoracic approach 15 always used mn this
type of herma because the hermated abdom-
mal viscera are mvanably densely adherent to
the thoracic viscera and pleura The blind re
duction of the abdominal viscera by traction
the abdormnal approach 1s estremely hazardous
or even impossible Even with the chest open
and the hermated abdominal viscera under good
direct vision their separation from the thoracic
viscera can be a time consuming and assiduous
j0b When the herma 1s of long standing the ad
hesions are dense and the planes of cleavage
may be il defined. Even though the herma
could be safely and easily reduced by the ab
d 1 approach the techmeal aspects of the
repair of the defect 1n the diaphragm are much
sunpler by the transpleural route

The preoperative preparation and postopera
tive care of these patients follow sound surgical
principles which wall ot be discussed except to

say that even i the uncomphcated and unob-
structed case, gastric suction 15 established be
fore the operation 15 started and maintamned mn
the postoperative period until normal bowel
sounds appear IF there 15 any degree of mtes-
tmal obstruction a long tube 1s passed well
down 1nto the small intestine preoperatively
Decompression of the small intestine not only
facihitates the reduction of the abdommal vis
cera and repair of the herma but makes for a
smoother convalescence as m any case of partial
testinal obstruction The supine posihon on
the operating table and good positive pres
sure mtratracheal anesthesia make the trans-
pleural exposure of this herma (Fig a) a safe
and simple procedure

Most traumatic hermas of the diaphragm wall
not have a peritoneal sac and so the abdominal
viscera are immediately encountered The pare-
tal pleura should be opened with the same cau-
tion that the pentoneum 15 opened as colon or
stomach may be adherent to the panetal pleura
at the site of mncision After careful mspection
of the hernated abdomnal viscera they are
freed and reduced mto the abdomunal cavity
enlarging the natus n the direction of the mus
culoaponeurotic fibers if necessary Should a
segment of bowel be devital and resection ind:
cated this can be done readily through the
thoracic approach by enlarging the diaphrag
matic defect and 1s not an indication for the
abdominal route as advocated by some authors
The average defect such as Mlustrated (Fig b)
15 closed as shown (Fig ¢) crushing the phremc
nerve when necessary to gamn a closure without
tenston Larger defects that cannot be approa
mated present a problem that will tax the 1
genuity of the most shlled surgeon and are
hardly the province of thus atlas However the
surgeon faced with this didemma should realize
that he must esther borrow tissue which can be
done by cuttmg the costal attachment of the
diaphragm and advaneing 1t supenorly to make
a flat transverse diaphragm or decrease the size
of the thoracic cage on that side and this can
be done by lower nib thoracoplasty A strong
surgeon and strong suture matenal are not a
substitute for madequate diaphragmatic muscle
and aponeuross v
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Epigastric Hernia

LY nennias of the linea alba between
xyphoid and umbilicus will be meluded
under this heading Rarely epigastnic hernias
occur lateral to the rectus muscles m the hinea
semilunans but smce most surgeons will never
see such a herma m the epigastrium only one
type of linea semilunaris herma will be pre
sented and that under the heading of Spiegels
hernra heremafter In general these hermas are
small and although they may occur anywhere
m the hinea alba between xyphod and umbily
cus they are most common mmediately above
the umbilicus The larger vanety of epigastnic
herma 1s mvanably m the supraumbilical re
gon While these hermas must be considered
as acquired from an etiologic pont of view
there 1s certamly a congemtal predisposition or
anatomic fault that permits them to develop
which was well recogmzed by the early anat
omists All epigastnc hermas begin as small
protrusions of prepentoneal fat between the
decussating aponeurotic fibers of the linea alba
and 1 most mstances the mtial defect 1s cer
tamly the aperture for a perforating blood ves
sel {at (a) and (b) i the figure on opposite
page] These perforatmg blood vessels are seen
routinely 1 cadaver dissections and at the
operating table unassociated with a hermia but
1t 15 also true that perforating blood vessels 1n
variably accompany the fat of even the smallest
epigastnic hermia and must be higated to avaid
bleeding in the extrapentoneal space While
there 15 a paucity of fat in the preperitoneal lay
er 1n the upper abdomen 1t 1s always abundant
betw een the layers of the falciform ligament of
the hiver which hes behmd the hinea alba and
1t 1s this fat that protrudes m epigastric her
mas In elderly patients one occasionally sees
clustered epigastnic hermations which are appar
ently due to attenuation of the aponeurotic
fibers of the linea alba with multiple Jobules of
fat presenting through the nterstices of the
hinea alba Typical examples of epigastnc her
niation are presented on the facing page and

when a cluster of protrusions occur (¢ and ¢'},
they are converted mto a single defect for re
pair

Small epigastric hernias contaming only a
protrusion of preperitoneal fat (a and a*) pre-
sent a simple problem for repar but they may
be difficult to detect especially m the obese pa-
tient They are regularly incarcerated and pain
ful, and unless discovered the patients symp-
toms are usually ascribed to duodenal ulcer or
gall bladder disease Sharply localized tender-
ness m the contracted abdominal wall not ag-
gravated by deep palpation with the museula
ture relaxed 1s a useful differential diagnostic
aid The reparr of these small defects 1s simple
and consists of exposmg the hernated lobule of
fat through a small transverse mcision over the
mass If 1t 1s pedunculated 1t 1s excised after
Ligating the base with a suture hgature because
of the blood vessels that mvanably accompany
the fat If ot 1s sessile 1t 1s sumply reduced The
aponeurotic defect 1s always enlarged laterally
on etther side to facilitate reduction and for
adequate nspection to rule out a pentoneal
component of the herma After the fat 1s re-
duced the margms of the aponeurotic defect
are approximated 1n a transverse direction with
mterrupted mattress sutures (Fig a' next
page) The author prefers 32 gauge stamless
steel wire sutures not only for this small type
of epigastric herma but for all epigastnic and
umbilical hermas These hermas should never
be closed 1n the vertical plane because the con
traction of the abdomnal musculature will tend
to separate the closure whereas a transverse
closure 15 under no tension even with violent
contrachion of the muscles [Frontisprece Fig
(2) opposite and Fig (a') next page] When
the Imea alba 1s very broad as i duastasis rect:
even a moderate sized eprgastric defect can be
repared by sumple transverse closure or a hm
tted “vest over pants” closure usually referred
to as the Mayo operation In the larger defects
closure cannot be accomplished by this simple



Plate V Ericastric Hennia

a' Toe BERNIA REPATR of 2 small eplgastne defect ay
showp at (a) and ('} in the figures on the preceding page
The blood vessels are hgated and the protruding Jobule of
fat either reduced, or excised after ligation of the eck. The
sht like defect is sumply closed with interrupted matiress
sutures that evert the edges

b An i{ncarcerated epigastde hemia such ac shown in
(b) and (b') in the figures on the preceding page. The
tightly constrcting ring of the aponeurotic defect in the
Inea alba {s cut laterally on each side and the incislon ex
tended laterally as shown. This permits easy reduction of the
hernial contents after opening the sac to ascertain ther
viability The pentoneal sac s then duposed of in the con
ventional manner

2 TuE menwia repAlR, The peritonea! sac has been
Ligsted and the rectus muscle on efther side retracted
laterally 1 the Incision through the antenor sheath. The
postenor rectus sheath is then incised transversely on elther
side as shown at (1) on the left nde of the Sguse The
superior flap of the posterior rectus sheath is then incised
verheally on etther side immediately adjacent to the hnea
alba as shown at (2) The transverse incision fn the pos-
terior rectus sheath on either side Is then closed with mat
tress sutures so as to shorten the vertical length of the
posterior sheath in the area of the hemis tepalr On the
right side of the figure the sutures are in place and after
suturing the transverse incision on the left side in a stmd
lar masner the retracted sectus muscles are allowed to
resume their ordginal position. The device of cutting the
posterior rectus sheath as demonstrated at the numbers
(1) and (2) has been adopted by the author to gain mo-
bility of the superior flap for an overlapping closure of
the aponeurotic defect, In a heria of this size the sponed
sotic defect is too large and the margias too rigid to permit
satisfactory closure as illustrated in figure {a} above

b Tre menia REpam coNmvuep  The st Sayer of
mattress sutures are placed for the ovetlapping or “vest
over pants” closuro of the defect Two of the sutures 2r®
tied on the left hand side of ihe figute and {n betweed
the tied mattress sutures is a tied single interrupted suture
Another Interrupted suture is in place but not tied. These
are placed Io between the mattress gutuges to {nmre com
plete closure It now becomes apparent that the fnclsion
(2) in the above gure has permitted mobilization of the
superior flap in a swooth line for overlapping. The cut
edgs of the posterlor rectus sheath adjacent to the Ilndl
alba s labeled with the number {2) o this Bgure All o
the first layer of mattress sutures &re then tied and fnter
rupted single loop sutures placed between the mattress
sutures

c. Tux HEANIA REPATR cmmxrmh 'rb':l ulrce edge 3

e superior fa; s now sutured in place X
:amw [utur: which completes the hemis repalr The
subcutaneous fascla and skin ere cloted in the
manner



method without considerable tension and a more
extensive operation 15 necessury

Fully developed emgastnic hermis with a
peritoneal sac are also exposed through a trans
verse incision over the mass and the aponeurosis
of the linea alba and the surrounding antenor
rectus sheath are exposed for a sufficient area
about the herma to accomplish an overlapping
closure without having fat on the flaps It 15 in
cleaning the sheath and the linea alba about
the herma that the small perforating blood ves
sels referred to above are always encountered
The neck of the sac and the hermal nng are
clearly dehineated by sharp dissection but be
fore the sac 1s opened the aponeurotic defect
1s enlarged laterally on erther side well into
each rectus sheath (Fig b') Ths 1s done for
two reasons first because adequate dssection
and higation of the pentoneal sac cannot be ac-
complished through the ngid and constricting
aponeurotic hermal rning and second because
1t 1s 1mpossible to satisfactonly repar the her
nra by simple closure of the ngid margins of
the defect m the linea alba After the antenor
rectus sheath 1s incised on erther side (Fig b?)
the rectus muscles are retracted laterally and
the posterior rectus sheath mcised laterally
(Fig a, 1) The pentoneum 15 then freed up
from the margms of the hermal ring and from
the under surface of the linea alba and postenor
rectus sheath by a combination of sharp and
blunt dissection The freemg up of the pento
neum and the closure of the pentoneal sac (Fig
a) are by conventional methods but the un
mtiated should be warned that the pentoneum
1o this Jocation 15 extremely thin and friable

After disposing of the hermal sac the herma
1s repaired as illustrated (Figs a b and ¢) and

described in the accompanymng legends The
transverse incisions 1 the posterior rectus
sheath (Fig a) serve a dual purpose first they
allow adequate treatment of the pentoneal sac,
and second, they facilitate the first stage in the
repair of the herma To the reader who may not
have been faced with the repair of one of these
large defects the problem may not be exactly
clear but unless one manages the mncisions
(Fig a 1 and 2) as descnibed m the legend a
difficult situation presents itself If just the an
tenor sheath 1s used an msecure closure results
mn the linea alba because of the ngidity of the
hermal aperture If one attempts an overlapping
closure an awkward arrangement exists which
can be visualized (Fig 2) if the pomt on the
leader from the label Post rectus sheath” 1s
brought down to the pomnt on the leader from
the Iabel Ant rectus sheath” Not only 1s this
an unanatomic exchange of layers with the rec
tus muscles dislocated from therr normal lme
of pull but 1t still does not give adequate re-
laxation for a secure closure of the Lnea alba
To circumvent this problem and gamn an ade-
quate closure without tension the author uses
the device as shown (Figs a b and ¢) The
transverse maistons 1 the postenor rectus
sheaths ongmally made for exposure are closed
with mattress sutures so as to foreshorten the
postenor sheath (nght side of Fig a) The ver
tical 1ncisions 1n the postenior rectus sheath 1m
meduately next to the linea alba (Fig a 2) gan
mobility for the supenor flap of the linea alba
and then the linea alba and the antenor rectus
sheath on either side can be used as a single
layer (Fig b) and brought down over the m
ferior flap without undue tension for a double
layer closure (Fig c)



Flate VI Smart Umsricar. Hernia

/ a The skin mosion is transversely placed either Just
, Skxn ——=——] above or just below the everted umbihical skin In this in
—=o—=—— stance Just below It 15 transverse in direction to follow the

Lines of skin cleavage for the best cosmetic result and the

umbilical skin 15 never removed The mason is camed
down through the subcutaneous fascra to the linea alba and
the skin flaps developed for exposure of the hernial defect
The supenior shun flap wath the wmbilical shin is carefullv
dissected off of the hernial sac to avard button holing the
skin The pentoneal sac 1s opened the contents reduced
the nech of the sac freed from the margus of the defect in
the linea alba hgated and the excess pentoneum excised

1nC{$xon .£
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b On the left is a mudline saggital section through the
hemtal defect to demonstrate several features of this type
of hernia In the immediate area ground the umbilicus there
15 an almost total absence of fat between the pentoneum
and the aponeurotic hnea alba which makes the delineation
of the nech of the pentoneal sac a delicate procedure if one
is to avord teanng holes in the pertoneum beyond where
they can be repared While there 1s abundant fat about
the base of the hernial sac in the subcutaneous layer only
a Dbitle areolar tissue separates the everted umbilical skin
from the pertoneum of the hemial sac and again it must
be carefully separated to avoid button holing the skin.

On the nght, is a postenor view of the abdominal wall
with the p and )] jve hisspe
removed to demonstrate the aponcurotic defect of the small
umbilical herna In this small type of hemia it should be
noted that the defect is entirely wathin the Linea alba and
does not estend Into the rectus sheath on cither side It s
also evident in this view why the defect should be closed
transversely rather than vertically The margins come to-
gether without tension 1n the transverse plane and the con
traction of the transversus abdominis and oblique mnscles
will pot tend to dustract the closure as would be the case
if the defect were closed in the vertical plane

¢ Tme syEnvia nepam The pentoneal sac has been
ligated at its base and the excess excised The mattress su
tures of fine silk or stamnless steel wire are placed ready to
be tied. The everted umbilical skin in the superfor skin fap
s demonstrated by a probe

d Tir pepamn conTINUED  The mattress sutures in the
linea alba have been tied everting the edges. The apex
of the umbilical skin is sutured to the linea alba adjscent
1o the closure of the hemisl ring with fhree interrupted
fine nlk sutures The subcutanecus fascia is closed In Liyers
with fine silk sutures sa as to obliterate the dead space about
the umbiheus After the skin is sutured and before the
dressing is applied the umbilical dimple s packed with
fine mesh gauze or when the Halsted siher foll 8 wied &
the wound dressing the paper fs wadded up and packed
into the umbilical dimple This serves to fashion 2 normal
appearing and open umbllicus
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Umbilical Hernia

wo EXAMPLES of umbilical herma are pre
Tsented First the small congemital umbili-
cal herma of infancy and second the larger
acquired umbilical hernia of adulthood Om
phalocele or herma mto the umbilical cord 1s
a diffieult surgical problem for which no single
pracedure can be presented and 1s omitted from

this atlas
Snarr, UsmBiLicar HErNIA oF INFANCY

Most of these hermas which become appar
ent 1n the first few weeks of fe can be man
aged conservatively and of hept reduced with a
block of sponge rubber held m place with tape
the hermal ring will become both relatively and
actually smaller unt:l the nng closes usually by
the 10th or 12th month Unless the cluld be
comes sensitive to the rubber the author pre
fers the block of sponge rubber to other pres
sure devices because of 1ts even pressure when
compressed and because the retamng stnp of
tape 1s less tightly apphed 1t will stay 1n place
longer without mjury to the skin The mother
should be unpressed with the importance of
keepmg the herma continuously reduced not
just applying the sponge rubber and tape ocea
sionally The sunple device of changmg the
direction of the tape occasionally and pamting
the skin with compound tmmcture of benzom
usually obviates any senous imntation of the
skin Many small umbiheal hermal rings close
spontaneously without any treatment but the
sponge rubber compression bandage 1s easy to
apply and 1s reassuring to the mother If an
umbilical hernia 1s present erther with or with
out compression treatment after one year of
age 1t should be repaired surgically at a swtable
time The aunthor prefers to wait untl after three
years of age unless the hernia 1s symptomatic
mn which event 1t 1s repared promptly In our
expenience the compression treatment 1s worth
less after one year of age

The skin mersion whuch follows the Imes of
skin cleavage 15 exactly tr at umbilical
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level and may be placed esther above or below
the umbilicus, depending upon the relationship
of the aponeurotic defect to the umbihical pro-
trusion The mcision 1s therefore placed as near
the aperture m the linea alba as possible with-
out crossing the umbilical skin and whether 1t
1s above or below the umbilical dimple 15 imma
tenal One must bear in mind the possibility of
an adjacent and coeustent epigastric hernia
The umbilical skan 1s carefully preserved and m
the shin closure 1s used to reproduce a normal
appeanng umbilicus While the umbilical dim
ple 1s admittedly an unnecessary feature of our
anatomy and has no esthetic value 1ts absence
will be readily noted by other cluldren and may
become a basis for derogatory comments and
questions In the adult this 15 not usually a
consideration but even s0 1t 15 a nicety of the
surgeons art to fashion a normal appeanng
umbilicus

In cluldren these hermuas are usually reduced
with ease and the pentoneal sac higated with
out enlarging the hermal ring but 1f ths 1s nec-
essary the hinea alba 15 incised on either side m
the transverse plane After higation of the neck
of the sac the defect 1s simply closed by a senes
of mterrupted mattress sutures (Fig c¢) The
reconstruction of the umbilical dimple and clos
ure of the subcutaneous fascia and skin are as
ilustrated and descnibed (Fig d)

Larce Umnuicar HErRNIA

The large umbihcal hernia seen m the adult
1s usually considered to be acquired but cer-
tamly there 15 a congemtal predisposition 1n
that there 15 2 weakness of the umbilical scar
They are most commonly seen 1n the obese
multiparous female and yet m the authors se
nes the senous ton of st 1.
has been most common m the elderly debili
tated male Whereas incarcerated contents are
rare m childhood these hernias 1n the adult
usually contan an ireducible segment of
omentum that 1s densely adherent to the dome
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Plate VII Lance UmsiLicar, Hinvia

& Fostenor view of the abdominal
Targe umbiscal herma with the pmtonc::ln :::l ;r::u:f
neal connective tissue removed to demonstrate the Large
defect in the lmea alba which 2lso extends on elther side
f,”"’ the x:gh:shesheath. It :lsa‘d)nnmstmxa the tnns;g
and the decussation of aponeurotic fibers from ether side
of the transversus abdommis internat oblique and external
oblique muscles It is interesting to note that the resultant
of the pull of the fnternal oblique and the external obligue
fibers 15 1n the transverse plane Thus the summation of
the musculoaponeurotic action of the two obhgue muscles
and the transversus abdominis muscle is exactly in the
transverse plane at umbilical fevel. This points out very
cleatly why these hernfal defects should be clased in the
transverse plane and in general why a vertical fncision
either in the linea alba or the rectus sheath is anatomically
and phystologically wnsound

On the nght is 2 midbne samttal section through the wree
bilical hernfa to again demonstrate the relationship of the
layers

b ‘Tae nzrnta neeam The hernfal sac has been ligated
and excised The anterior and posterior rectus theaths have
been incised on either side for two reasons Furst, it may
be necessary to do this for reduction of incarcerated con
tents but in any event it facihtates the disection and Bga
tion of the hernial sac second it Is difficult to close a rigid
nng of this size without gaining mobility and this fs done
in exactly the same manner as previously {llustrated for the
large epigastric hernia After Incistng the posterlor rectut
sheath transversely ss at (1) the posterior rectus sbeath
of the superfor fiap is fncised vertically on either side a3
at (2) Mattress sutures placed in the transverse fncisfon in
the posterior rectus sheath on efther side as demonstrated
at (1) on the left side of the figure are thed to foreshorten
the posterior rectus sheath The rectus muscles are
to resume thelr normal position snd the first Layer of mat
tress sutares with slternating single Joop sutures are placed
exactly es fllustrated fn (Fig b) for the closure of & Luge
epigastric hernia

¢ Shows a method of removing the dome of the wanblli
cal skin in a darge umbilical hernls which fo addition to
bewng escessive is frequently nomiable after it i3 dissected
off of the herntal sac, The margins that are ft arc then
sutured together as shown, to form an umbitics! dimple of
normal size The sutures placed s demonsruted fo e
everted umbitical skin are then avallable for yemoval In the
postoperative period when the umbilicus is 1o the faverted
positlon as shown at (1) {n the next figure

& Trz wERNA REPAT COMPLETED Demonstrstes the
completed hernla repair (2) for the lage umblica! hem{LL
{ho detadls of which have been previoudy Mostsated for
the large eplgastric hernia. The reconstructed wmbilicus ks
been Inverted at (1) and the packing 1s ipsested wich the
forceps 'l‘hc'pacflhaumbmullkfnﬁmhmﬂﬂ‘b'
aponeurosts of the overlapping fip a2 demposstrated £t
{3y with tnterropted Spe silk sotures The sobeutaoess
fascia §s carefully closed to obllterate deadspace about the
wbllicus and the skin cosed fn the usoal maoner
i this ioatance the pesfumbilical subcutanequs £pace 4
draioed
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of the penitoneal sac The skun of the umbihicus
15 always discolored and shows the changes
secondary to decreased blood supply The shin
masion for this herma 1s the same as for the
small mfantile umbilical herma and 1s either
above or below the umbilicus, whichever 1s the
more expedient The umbilical shin 15 carefully
dissected off the hermal sac even though much
of 1t may be exaised 1n the reconstruction of the
umbilicus

If there 1s any question of strangulation of
the hermal contents the sac 1s opened before
the aponeurotic margmns of the defect are n
ased so that they may be mspected for viabih
ty It 1s disconcerting to say the least to have
the contents spontaneously reduce if there 15
any question of viability of a contaned loop of
bowel and should this occur one must lIaborious
ly examine all of the mobile mtestine that could
possibly have been d within the herma
This adds considerable time to the operation
not to mention the trauma of the procedure
Once the contents are found to be viable the
hermal ning 15 enlarged laterally on either side
mto the rectus sheath retracting the rectus
muscles and inaising both anteror and postenior
sheath preparatory to startmg the herma re
par After this 1s done the pentoneal sac 1s
more eastly freed from the aponeurotic margins
of the ing and the neck of the sac 1s more avail
able for mcision and reduction of the contents
Adherent bowel 1s of course carefully freed
from the sac and reduced however when the
omental adhesions are massive 1t 1s frequently
more expedite to amputate the omentum con
tamed within the sac as no distinct plane of
cleavage may be found Mass higature of the
contamned omentum should never be done first
because 1t 15 a crude procedure leaving a large
wad of devitahized omenturn within the abdom
mal cavity, and second because a knuckle of
transverse colon 15 frequently found 1n the cen
ter of the omental mass The defect i the pert
toneum 15 closed m the conventional rmanmer
with a purse-stnng suture or 1t may be easier
to sumply close 1t with a continuous suture mn
a straight hine choosing the direction of closure
dicated by the avarlable pentoneum

The hermoplasty for the large umbilical her
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ma 15 exactly the same as for the large epigas
tric hernia which 15 shown 1n more detail un-
der that heading The transverse and vertical
masions 1 the postenor rectus sheath are
shown (Fig b) and the final closure (Fig @
2) In these large umbilical hermas there 1s
usually a drastasis rect and some umbilical
hermas with a neck of mtermediate size may
be closed by overlapping the lnea alba and
without entering the rectus sheaths for the more
extensive and plastic closure The procedure
advisable m any mdividual case will have to be
evaluated on the operating table after the sac
has been excised and the pentoneum closed
The determinmng feature 1s whether the hnea
alba can be adequately closed without tension
After the hermoplasty an umbtlicus 1s fash-
10ned from the skin of the everted umbilicus
which covered the dome of the hermal sac
(Fig b) Whereas saving the shan and inverbng
1t 15 a sumple procedure mn the small umbilical
herma the fashromung of a normal appeanng
umbilicus from the stretched out atrophic and
frequently avascular shin of the large umbilical
hermia 15 2 more complicated process Obvious-
ly of the patient 1s a poor nisk the added time
mvolved of saving the skin m the first place
and of making an umbilical dimple mn the sec-
ond place wonld be poor judgment, and the
author excises the umbilical skin with the el-
Iipsordal segment of skin and subcutaneous tis
sue at the beginning of the operation However
when the time permuts, the author takes subtle
pleasure 1 reconstructing an umbihcus This
possibly picayunush procedure can be accom
phshed n several ways one of which 1s demon
strated (Fig ¢) By the time one 1s ready to
close the skin it 15 usually apparent that the
central segment of the old umbilical skin 1s not
viable and also that the crrcumference of the
dilated umbrhcus 15 too great A pack 1s placed
m the vault of umbiheal skin to reconstruct the
hermal bulge and an elhpsoidal segment of the
skin 15 exased mcluding a portion of the nng
(Fig c), making certamn that the margins of
excision are viable The edges are then sutured
together with mterrupted fine silk sutures (Fig
¢) and the new umbikicus 1nverted (Fig d 1)
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Plate VIl Hemeva ov Tie LINeA SEnmunans
(SpEcEL s HERNIA)

By defimtion this spontaneous type of hemia oecurs in
the linea semilunans but must be above the pomt at which
the nfenor epigastnc vessels cross t, otherwise it must be
termed a direct 1nguinal herma \Vhile hernias are recorded
along this hine above the level of the Linea semucircularis
they usnally occur just below the pont where the linea

l the hnea seml This is »
potential weak powt because the aponeurotic ibers of the
tra bd are ch: from the posterior to
the anterior rectus sheath This uncommon type of herniax
1s usually difficult to diagnose in 1ts early wterstitial stage
and especially 1n the obese patient It begins in a manner
simular to the epigastnic bernia wath a protrusion of pre~
pentoneal fat which in turn pulls through the attached
panetal pentoneum It may be that 2 perforating blood
vessel is a contnbuting factor It may remain interstitial
beneath the extermal obligue aponeurosis for a long tume
but o not corrected eventually protrudes through the ex
ternal oblique aponeurosts where 1t may be felt and has all
the charactenstics of a hernia The neck 13 invarlably nar
row and strangulation of the contents is a real danger

a Postenor view of the aponeurotic defect in a case of
left semunar or so-called Spiegel s herma The pentoneum
and prepentoneal connective tissue have been removed to
show the lanonstups of the e stroc-
tures concerned The bracket labeled with the astensk in
dicates the most tommon distribution of heruias in the
lmen semilunaris TE the hernia 15 below the faferior cpl
gastne vessels st is through Hesselbachs triangle and s
therefore a direct ingmnal hernia

b Antenor view of the left sermlunar hernla presenting
through the external oblique aponeurosis The exposury i
through 2 transverse skin incision Yn the authors Linfted
expenence with this type of hemia there is 2 considerable
amount of fat surrounding the peritoneal sac which bears
out the lipoma theory of ongin of this hemiz. An incision
is made in the external oblique aponeurosis both above and
below the hernia (heavy line) and this layer retracted to
expose the neck of the hemia as it comes through the
transversus abdomnis and Intemal oblique aponeuroses
The pentoneal sac 1s disposed of In tho conventional man
per and the Sat simply pushed in unless there are peduncs
lated processes in which event the bases are hgated a
the lobules excised There are always blood vessels fn the
fatty lobules

t;y Tine Henwia Repamn The peritoneal sac has been e
moved and the aponeurotic defect closed (asterisk) At this
level of the sbdominal wall and below the 2
fbers of the transversus abdominis and faternal oblique
layers closely parallel each other usually have started 10
decussate and so are bandled as a stngle layer with clogure
by Interrupted fine sk sutores (asterisk) The externa!
oblique aponcurosis s then closed with the same sutures l‘,
indicated fa the upper angle of the wound. The closure o
the layers in this type of hernia is identical with the e!o!“‘;
of tho muscle splitting sppendectomy incision Although U
type of hemia may be Aficult to diagnose fn the earl
stages It Is one of the caslest to fepalr because there i1 ?
stgnificant disruption of the normal  musculospancuret
mechanism, There should neves be a secusrence
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Hernias of the Inguinal and Femoral Region

N THE ENTIRE history of surgery no subject has

been so controversial as the reparr of grom
hernias The inguinal hernia problem has been
so hopelessly confused 1n the past 50 years by
such an enormous number of operations that
one can only conclude that the proponents of
most of these operations did not understand
erther the normal anatomy of the mgunofem-
oral region or the pathologic anatomy of her
mas It 1s ittle wonder that the young surgeon
1 lost m the maze of contradictory opimion and
50 he usually mimres hus preceptor and eventu
ally adds a twist or two of lus own so that in
stead of the 76 operations known to the author
for inguwmal and femoral hernioplasty there are
probably thousands Certamnly the underlymng
fault 15 1nadeq and frequently
knowledge of the normal anatomy of the in
gumal regton

It 1s small wonder that there 1s misunder-
standing and confusion when our textbooks of
anatomy perpetuate such artefacts as the con
jomned tendon the falx imgumals as labeled m
anterior views of the mgumal region and the
mterfoveolar igament A sharp arching border
of the “conjoined tendon” 1s 2 product of the
dissectors kmfe and not of normal anatomy
The ingunal Ligament cannot be seen 1 pos
tenior views of the mgumnal region unless the
transversus abdomims layer (postenor mgumnal

derstand the problems imnvolved in these her
mas without a thorough understanding of the
anatomy as 1t 1s here presented While some
gron hernias may be techmeally very difficult
to repair because of obesity or the scarring sec
ondary to the injechon treatment or to pre

vious operations 1n general these hermas are
sumple to reparr if one understands the altered
anatomy i the vanious types of grom hermas
and the steps necessary to reconstruct a normal
mgumal wall In this atlas every effort has been
made to simphfy the defect and the repar of
these hernias and so a constant pattern of pres-
entation 1s used First the anatomic defect as
seen from behind m the cadaver 1s presented
as this 1s the only way that the true character
of the hernial rmg can be shown with the mu

tual relationships of important adjacent struc-
tures It 1s also the only way that the postertor
mgumal wall (the transversus abdommus apo-
neurosis and Tused fransversalis fascia) can be
viewed m 1ts entirety with the iumportant at-
tachments to Cooper s igament and the femoral
sheath In each type of hernia an Tdentical view
of the postenor inguwmnal wall 1s presented for
onientation The next figure i each senes then
shows the appearance of the hernia as seen m
the antenor view at the operating table and
then the successive steps 1n the repair of this
defect

Red

wall) 15 removed and yet this 15 a I

used figure 1n anatomic discussions of the in
gunal region The mgumal hgament should
be taken for what 1t 15 smply the lower free
edge of the external oblique aponeurosis and
not an anchorng structure to which everything
mn the viemity should be sutured It 15 em-
bedded 1n 1ts own fascra which 15 contmuous
with the fascia latz and other structures m this
region have only a contiguous relationship
Before the reader begimns the study of this
Series on ingwnal and femoral hermoplasty he
should carefully study the anatorme plate on
the following page for one cannot hope to un-

d to 1ts simplest form hermoplasty for
the small indirect ingumal herma requires only
the removal of the congemtal pentoneal sac
and closure of the dilated abdommal mgmnal
rmg d d “ApoMINAL Incumar,_RmnG
Reparm  The large mdirect inguimal herma, the
direct mgmmﬁem_oglhh;ua
all represent destruction of the posterior o
guinal wall in varying degrees and from differ-
ent approaches The problem of the hermoplas
ty 15 the same and a single operation s used for
these three hermas or any combination of grom
hermias designated “RecoNsmucrioy or TiE
PosTERIOR INGUINAL WaALL "™
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Plate IA Tue Anatony oF e Incunoreyonar Recray
& Anterior view of the fower abdominal wall dissected  Indicated In outline for better orlentstion. Special attention
to show primasily the right belominis muscle should bo dirccted to the Insertion of the lower part of the
2nd aponeurosis In the region of Inguinal and femoral her bdomin: 1y into Coopers Hgpames
nds, Important fayers arc labeled and the bony pelvis & and that latersl to this the transversalis fascla continocs
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Into the thigh as the anteror layer of the femoral sheath. It
should be noted that the inguinal higament is nothing more
than the lower free edge of the external obl:que aponeurosis
and that the lacunar bgament s nothing more than the i
sertion of this lower edge of the external oblique aponeu
rosis into the pubic tubercle and the medial end of Cooper s
Lgament. It is dar] to und d the
anatomic relationships in the small area around Coopers
ligament as illustrated and shown in more detail and from
different angles (Figs ¢ d and ¢) To aveid confusion only
two fasaal layers are shown, the fnnermost known as the
transversabs_fasca and the outermost known ss the
Anominate_fascra which fs the covering of the external
obhque muscle and aponeurosis and it continues into the
tlugh as the fascia Iata Along the upper cut edge of the
figure the transversabs fascia can be dissected free as a
sheet from the transversus abdominis muscle and aponeu
rosis and this has been done to show that ths fascial layer
continues medully to mvest the rectus abdomims muscle
and become known regonally as the rectus fasa. This
fascial continuity becomes of surgical sigmficance after the
relaxing incision 15 made because 1t is this fasea along
with the rectus muscle that prevents the development of
2 herma through the relaxing incision Lower down in the
ingunal region where direct fngumal hernias occur the
transversalis fascia is usually mseparably fused to the
sis of the \bd and from a prac

treal surgical standpaint, the bd aponen

only when the nmd insertion of the inguinal hgament
known as the lacunar Ligament is reached. It should be
apparent that 1 the small indirect ingwinal hermia there is
10 alteration 10 the normal anatomy of the musculoaponen
rotic layers of the mgunal reqion The only aberration is
the presence of a 1 d lum of
which enters the ngumnal canal at the abdominal mguinal
nng and if the hernia is reparred before there is any nig
nificant dilatatton of the abdominal ring the only opera
tion necessary 15 to remove the pentoneal sac and tghten
the very shght dilatation of the abdomnzl ingumwnal mog
Additonal plication of layers or sutures placed between
the so-called conjomned tendon and the mgumal ligament
only serve to open the avenve for 2 direct ingunal hernia
tion by the very trauma of passmg needle and suture
through an intact and anatomtcally normal transversus ab-
domims aponettrosis

¢ View of the supenor pubic ramus leoking dwectly
down upon the bone with Coopers higament, the ingumnal
Iigament and the lacunar higament drawn 1n to show their
anatomic positons and mutual relahons The femoral ves
sels are dotted 1 for onentaton. The arrow indicates the
distance between Coopers bgament and the mgumal bga
ment 1n this projection.

. The projection 15 the same as m Bgure (2) except
that all of the musculoaponeurotic layers have been cut
away except for the h of the bd

rosis and its investng fasclae form a smgle layer

b Postentor view of the lower abdominal wall with the
speamen tilted to emphasize the nght ingumal region The
pentoneum and all of the prepentoneal connective tissue
have been removed A window of the transversahs fascia
has been removed to more clearly illustrate 1t as a definite
fascial layer In this posterior view at should be especually
noted, as was pointed out in the antertor view that the
lower portion of the transversus sbdommis aponeurosis mn
sSerts 1nto Coopers hgament. The breadth of thus msertion
13 indicated by the bracket, and while there is some nor
mal vanation 1n the breadth of this insertion, it is always
wuch narrower in a case of femoral berma becanse of the
enlarged femoral nng Along the cut edge of the left side
of the figure, the medial conhinuation of the transversals
fasaa as the rectus fasca 1s agan demonstrated. Indiect
inguinal, direct ingwmnal and femoral hermas occur in such
a small area that it 15 especially mportant to understand
therr anatorme interrelationships  An indirect mgumnal her
ma 1s the congemtal persistence of a processus vaginahis
through the abdomimal ngwnal mng at (1) A dwect m
gumal hemia 1s an acquired defect through the aponeurosis
of the transversns abdomums (postenor inguimnal wall) at
{2) A femoral herma passes through the femoral rng and
down the femoral canal at (3) As the mdirect mgunal
herma enlarges 1t pushes more and more of the transversus
abdosmumis aponeurosis (postesior inguinal wall) out asound
the bernial sac untl m the very large vanety of this type
of hemia, the transversus abdomms apomeurosis m the
ingunal region is completely destroyed and the medial
margin of the abdominal ingmnal rng rests aganst the
lateral border of the rectus abdomus muscle When this
Stuation eusts the ingwnal canal loses its obhquity and
the hermal sac passes directly through the abdommal wall
as in the case of a durect ingunal herma. As the femoral
nng enlarges with the contaned femoral herma fts medial
margn expands medially toward the figure (2) and stops

to Coopers hgament and 1ts medial continua
tion over the tendons of ongn of the pyramudabs and rectus
abdomsmus muscles and thence down upon the body of the
pubic bone The relative postions of the abdommal ingutnal
ring and the femoral nng are indicated. Again the mutual
relations of the mgumal higament, the lacunar ligament and
Coopers hgament should be noted in this antenor view
especully the distance between the medial border of the
femoral neg and the lacunar hgament.

e Posterior view of the pubic bone and attached liga
ments—the projection 15 the same as 1n the detaled figure
{b) The “shelving” border of the ingumal hgament 15 {1
lustrated m this view because of its popular nomenclature
and especially to agam show the interrelationstug of the
three ligaments The honzontal arrow above Coopers liga
ment 15 inserted to emphasize the distance between the
medial margin of the femoral nog which 15 the lateralmost

h of the bd into
Coopers hgament, and the [acunar Iigament. When a fe-
moral hernia exists and the femoral ring 15 enlarged medially
then the medial margm of the femoral nng les adjacent
to the Jacunar ligament and the space represented by the
arrow 15 obliterated. The vertical arrow is mserted to empha
size the distance between the ingumal higament and Coop-
ers hgament immediately medial to the femoral vein,

Cooper s higament (Ligamentsm pubicum superfus) is a
very dense composite structure fymg along the medial por
tion of the iliopectineal Line and very strongly adherent to
the pubic bone. It 15 made up of penosteum, the insertion
of the transversus abdomims aponeuross and the transver
sabs fasqa, the pectineus fascia and some Bbers of ongin
of the pectineus muscle and medully by the insertion of
the ingumal Ligament, reguonally known as the lacumar Liga
ment. Not shown 1 these figures and contributng in wide.
ly varying amounts are the falx ;ngunalis which is 2 Jateral
expansion of the rectus abdomunis tendan of origin and the
admincolum  bhneae albae which are aberrant laterally
expanding fibers from the linea alba.
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Plate X Smarr INpmecr Incumvar Henvsa

a. Postenior view of the tight inguinal reglon wath the
and ) ive hssue removed.

There is no alteration of the nomal anatomy except for very
shght dilatation of the abdominal tngulnal ring Since the
Pentoneun has been remaved there fs 5o hernfal sac, which
sharply outlines the aponeuroticofascial margns of the sb
dominal wguinal iag After semoval of the pentoneal sac,
the surgical cosrection of the eustiag fault consists of push
ing the spermatic cord laterally and approvimating the vp.
per margin of the ring which {s transversslis fasela and
bdomini: §bers to the lower mar

g which is femoral sheath.

b Anterior view of the right inguinal region as seen by
the surgeon at the opesating table (fa Vil and subsequent
operations for iInguinal and femoral hemiay the drawingr
have been made with the artist standing at the tide of the
patient in the pontlon of the surgeon and for uniformity
right sided hemias only are presented It 4s hoped that the
Ppresentation of inguinal and femoral hernioplasty in this
projection will help to better orientate the surgeon and make
the irgnsition from enatomic plate to the operating table
easter ) The pentoneal sac has been dissected free From the
cord structures well above the fasclal margns of the ab-
domynal inguinal ring and lgated Attenuated transversabs
fascta and internal spermatic fascls have been excised to
sharply delineate the aponeuroticofascial margins of the
shghtly enlarged sbdominal foguinal ring It should bo
noted that the posterior Inguinal wall (transversus abdom
infs aponeurosis) it fntact in the asea of direct inguinal
hernfation and that there is & normal breadth of fnsertion
into Coopers Yigament, Both the femoral ving and the in
tegrity of the posteripr taguinal wall were checked fntra
peritoneally by the surgeon.s finger prior to Ugation of the
sac.

. The sac has been excised and 0000 sik mattress su
tures phaced for closure of the dilsted abdominal tnguinal
ring The Jateral component of the lateralmost suture cad
bexeentapickupmzﬂbhcsof&wfncﬁoﬂbamTh(!
is dane to prevent slding of the cord within the recon
structed abdominaf fnguinal ring.

& Trz Hensta Reram {Asvosmvar, Incunvat, Reve Re
pate) The sutwres aro thed and cut. This dovare reestabe
lishes the normal anatomy by spproximating the transver
salls fascla to the anterior Layer of the femoral sheath. The
clagure of the abdominal Inguinal riog fa mado fust llx:;
enough to £t snugly about the componeats of the cord & .
the end of the surgrons £fth fnger The spermatic cmdﬂ*
then dropped back Into its mormal position agaimt
pasterior Inguinal wall and the external oblique a e
doudwerunuunznllmﬂldymuzdonmrolx}wm
cutapeous fngutnal tog.
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To further a1d the reader 1n his orsentation all
of the gromn hermias m the following senes are
nght sided and begmning with figure (b) 1
each nstance the figures correspond wath the
surgeons view at the operating table In other
wordls, the head of the patient 1s to the readers
left and the feet to the nght

Over a seven year period on the authors
service 562 grom hermas have been reparred
with an overall recurrence rate of 06% This
represents all types of mgumal and femoral
hermas including recurrent hermas and m thus
group the operations were performed by 12 dif
ferent surgeons mcluding mnterns and residents

Smary InpmecT INGUINAL HERNIA

+ £

mto the abdominal cavity and then by a com-
bmation of palpation from within and mspec
tion from without the status of the posterior mn-
gumal wall can be accurately determmed At
the same time the femoral nng 1s felt, to be sure
that there 15 not a coenstent femoral herma or
lipoma of prepentoneal fat in the femoral canal
Most surgeons expect the posterior mguinal
wall to be a dense aponeuroticofascial structure
and when 1t 15 thin they feel that they must re
enforce 1t with the more superficial mternal
oblique and external oblique layers The pos
terior ingumal wall 15 rarely a heavy aponeu-
roticofascral plate on the contrary 1t 1s usually
thin and may even be translucent The mmpor-
tant consideration 1s that 1t 1s intact and that 1t

The small ind gunal hernia
for between 60% and 70% of all groin hermas
which adequately expresses the importance of
1ts proper repar The term small refers only to
the diameter of the neck of the sac at the ab
dommnal ingwnal ning and not to the length or
the size of the hermal sac Whether the sac 1s
short and confined to the mgunal canal or long
and of the so called complete congemtal type 15
of little consequence for the primary considera
tion 1s the diitation of the abdomunal mgunal
nng The cure of this type of herma consists
smply of lugh igation and excision of the pent
toneal sac, and reduction of the aponeurotico
fascial abdominal ingumal nng to normal size
Any of the “standard operations that pheate
the layers or suture “conjomed tendon” to the
mgunal hgament are not only unnecessary but
the suture holes placed in the posteror ingumal
wall may well be the cause of a recurrence as a
direct mgumal herma As long as the postenor
mgumal wall 1s mtact 1t should be left stnetly
alone and of course 1its attachment to Coopers
Ligament 15 not disturbed
Preparatory to removing the pentoneal sac
m the spermatic cord the spermatic cord 1s
elevated from its bed by maising the very delt
cate cremaster fascia along the upper border of
the cord While thus 1s not necessary for the re-
pair of the berma 1t 15 rmportant to carefully
examine the consistency and continuity of the
posterior ingmnal wall which cannot be done
with the cord 1n place After the postenor wall
1sexposed the sac 15 opened and a finger passed

remamns und d duning the operation Re-
tractors should never be placed agamst 1t nor
should 1t be handled with mstruments

While hugh hgation of the pertoneal sac 1s
umversally recogmzed as the most important
single step 1 the operation for an indirect m-
gunal herma this daes not mean the same thing
to all surgeons To the author, lugh ligation
means separating the pertoneum well up
through the fascial 2bdomunal mgumal nng
pulling the pentoneum up medially from un
der the epigastrc vessels until the Iateral edge
of the unnary bladder 1s seen and after the sac
15 igated and the excess exaised to see the
stump retract at least 2 ems from the faseial
marges of the ring The stump 1s never fixed to
the overlymg musculature

After the sac 15 disposed of a Iittle sharp dis
section at the medial margin of the abdominal
mgunal ring will demonstrate the contwuty of
the transversalis fascia with the anterior layer
of the femoral sheath (Fig b) This mnvolves
masing the mternal spermatic fascra as 1t starts
out onto the cord which 15 of course the same
fascial Jayer as the transversalis fascra The cord
structures are pushed laterally and the nng
closed by suturmg the transversalis fascia to
the antenor layer of the femoral sheath untd the
nng 1s reduced to normal size (Figs ¢ and d)
Normal size 15 considered a nng that just ac
commodates the cord structures and the tip of
the surgeons fifth finger The external sper
matic vessels frequently do not come through
the abdomnal snguinal ring but through a sep-
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Plate A1
MEprune INpmecT InGUINAL HerntA (FeMaLE)

2 Posibon of the skin Incision used In the repalr of all
ingumal and femoral hemias Tt is placed In the Loes of
skin eleavage and is stuated at the Jevel of the abdomins]
inguinal rng The abdominal nguma) nng is projected on
the skin by taking one-half the distance along a lne drawn
between the anterior superior fhac spuwe and the puble
tubercle The fncision extends from & vertscal line projected
upward from the pubic tubercle lateralward for 1 or &
ems beyond the abdominal inguinal niag This incidon
15 adequate for the reparr of all indirect ingulnal, direct
ingmnal and femoral hemias irrespechive of size. It hedls
with & fae kear scar that Is almost imperceptible after
& years tme The more conventional oblique incision fre
quently Jeaves an unsightly scar

b Antenor view of 2 small direct Inguinat bernta I
a female The round hgament Is routinely cut at the pubic
tubercle Yigahng 2t distally beesuse of the contalped blond
vestels Then the pentoneal sac and dosely adherent yowd
higament are dissected free from the cremaster ruscle and
fasma well above the fasctal margins of the ebdominal in
guwnal ring and ligated as shown. A pedunculated pro-
trusion of prepentoneal fat Is shown which comes through
the abdominal inguinal ring wath the perttoneal sac. This
is also Ligated at its base and excised These pedunculated
masses of I fat are Iy seen d
with an Indirect ingutnal bernia and it is very fmportant
that they be discovered and removed for they can be the
entering wedge for the recurrence of 2 hemnia There may
be one or as many as five in number and furthermore 1
Jess they are remosed a tight elosure of the ring s bn
possible

¢ The peritoneal sa¢c and the pedunculated fatty pad
have been excised. The attenuated fascize that encased the
hernial sac have also been excised which leaves the &
Jarged abdomunal Inguinal ring with a sharp stromg mar
gin. The insertion of the transversus abdominls aponeurosis
{posterior ingunal wall) into Coopers ligzment It at
fa breadth ruling out a coexstent femoral hemiz and the
pasterior inguinal wall is everywhere intact so that direct
inguinal herniation s not a consideration At the lateral
angle of the ring the first mattress suture has been pliced
which will approximate the transversalis fascla to the
anterdor femornl theath The attachment of beth the trans-
versus abd is and the pectl fascha to
Coopers ligament is clearly shown In this figure. The
cremaster muscle It usually Ieft fn place but fs sesected
in this Bguse to more clearly show the feroral sheath.

d Tur Hemwa Reeam (Ampodavat Incioian Revo
Repam) The mattress sutures which re-establish normal
anatomy by approximating the transversalis fasclz to the
aoterdor Isyer of the femoral sheath have been placed and
ted Because the inguinal portion of the round ligament
has been semoved with the peritoncal sac the abdomtnal
inguinal ring is completely closed It Is the opinion of the
author and of his gynecologic consultants that the cutting
of & sound ligament &5 of pa consequence as regands P+
port of the uterus, The removal of the structure that panes
through the abdominsl Inguinal sing makes for a very lﬁ
ple type of berala repals the Layers are eally Mentified o
this type of hernloplasty Is ideal for the young surgres W
Is Just beginalng 10 tussle with the raigma of the hemia
problem.
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arate aperture medial to the cord The author
usually doubly higates these vessels, cuts them
and wncludes this httle foramen 1 the closure
of the abdominal ingwinal ring The lateral mb
of the lateralmost mattress suture, or a separate
single loop suture fixes the cord fasciae to the
transversalis fascia to prevent prepentoneal fat
from shiding through the ring which could be
the entering wedge for another herma through
the abdomnal inguimal xing

This concludes the operation for the small
mndirect mgumnal berma The cord 1s dropped 1n
agamst the posteror ingunal wall and the ex
ternal oblique aponeurosts closed over 1t mak
ng a snug subcutaneous ingmnal nng This re
stores the important normal obliquuty of the 1n
gunal canal

Meprunm INpmect INGUINAL HERNTA

The postenor view of the ingunal region 1s
essentially the same as for the small indirect
mgwnal herma and 15 not repeated In 1ts place
ad 1¢ figure 15 p d to demon
strate the mncision that 1s used for all ingumnal
and femoral hermas wrespective of size The lo
cation of this mcsion and 1ts extent are de-
seribed 1n the legend 1t »s shorter than the clas
sical oblique ncision but because of 1ts place
ment 1t 15 adequate and because 1t follows the
Imes of sk cleavage 1t gives a supenor cos
mehe result The upper portion of the usual
meision that bisects the angle formed by the
lnea lunans and the mgumal hg t 1s

the abdominal ingumal ning and makes for 2 nice
anatormuc demonstration of the contmuty of
the transversalis fascia mto the antenior layer of
the femoral sheath It 15 an 1deal teaching case
for the begmner 1n hermia surgery Xf one at
tempts to save the round hgament 1t 1s fre-
quently dufficult to avoid tearng the pento-
neum as 1t 1s reflected over the round ligament
and still obtamn a hugh Lgation of the sac One
usually ends up with a defect 1n the side of the
sac formerly occupied by the round hgament
that 15 simlar to a sac from which a shding
herma has been removed While leaving the
round 1 t 1s techmeally feasible 1t 15 an
1ly comp when the

simple expedient of removing the round liga-
ment with the sac 15 an altemative

Ths senes also gives the author the oppor
tumty to show a pedunculated process of pre-
pentoneal connective tissue and fat that ac
companies the pentoneal sac down nto the m-
gunal canal These fatty protrusions are very
common m ndirect mgwnal hermas m both
sexes may be multiple may be the presenting
part and form the bulk of the herma are con-
fusing to the ummtiated and unless they are re-
moved prevent adequate closure of the abdom
mal ingwnal ning Furthermore if they are left
1n place they can be the entering wedge for the
recurrence of a herma through the abdominal
ingumal ring

The dilated abdominal inguinal nng as shown
1 this senes (Fig c¢) 1s intermediate between

1, q

beyond the field of operation but y for
adequate mobilization of the skm flaps

This indirect mgumal herma m the female
15 presented for several reasons first 1t per
muts a demonstration of the closure of the ab
d l mgumal rng bered by the
spermatic cord passing through 1t second 1t
d the g t of a peduncu
lated process of prepentoneal fat and connective
tissue and thurd, it shows a dilated abdommal
mngunal nng that is the upper lumt of size that
cau still be closed by the simple techmque of
‘ABDONINAL INCUINAL RivG REPAIR ”

Since the loss of support of the round hga
ment does not adversely affect the patient or
the support of the uterus removing 1t with the
Pentoneal sac greatly sunplfies the closure of

Tate:

the d 1005 of small and large mdrrect m

gumal berma and 1s the upper imit of size that
can shll be repared by simple closure of the
abdommnal ingumal nng ( Aspovimvar Incur

NAL Rive REPAIR”) It also shows the direction in
which an enlarging abdommal mgumal rng
expands Compare the size of the defect m
(Fig ¢) with (Fig c) 1n the precedng plate
and (Fig c) o the following plate As long as
the expanding abdomtnal ingumnal ning does not
estend over mto the area of direct inguinal
hernia and attenuate the transversus abdomims
aponeurotic fibers that insert mto Cooper s liga

ment, the defect which 1s the enlarged abdom

wal mgumal ring can still be repared by the
procedure of “Aspovinar INcuvaL Rive Rc

ram” (Fig d)
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Plate XII Larce INpmecT INcUINAL HERvTA

a  Posterior view of the right inguinal region in 2

of large indirect Inguinal hernizs The peﬂtofl‘emhandgths:
prepenitoneal connective tissue have been removed to show
the all important aponeuroticofascial defect. If the herafa
were larger the inferior epigastric vessels would be pushed
even farther medually and would Le behind the rectus ab-
domunis muscle Also in the very large variety of this type
of hernia the medul margm of the abdominal ring would
abut against the Iateral margin of the rectus abdomims
fmxscle From this figure and projecting even further en

of the abd 1 inguinal ring it should be
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spparent 4hat the large Indirect inguina! hemia destroyr
the postenor inguwmal wall fust as effectively as a large
direct ingmnal hernia

b Antenor view of the right inguinal region in a case
of large indwect inguinal hernfa The enlarged spermatic
cord due to the contained hernial sac and hypertrophied
musculofascial layers is retracted to show the bulging &
Jated abdominal inguinal ring which extends over into the
region of direct ingumal herniation. The transversss ab-
domunis an derl; lis Fascla
which surrounded the normal abdominal ingmnal ring have
been attenuated and pushed out to form the fascial fovest
ment of the base of the cord The sohd hoe marked by the
astersk indicates the Incision that is made to excise the
flunned out portion of the postesior inguinal wall. 1t begins
at the abdomna! inguinal nng and ends at Coopers liga
ment and should leave a strong margin of transerss

bd and fascla 1y which fs to be
used in the repar of the hemia In this hemia the incision
ends at about the midpoint of Cooper's ligament but in the
very large variety of indirect inguinal hernta it ends st the
pubfe tubercle because the entirety of the posterior in
guinal wall has been destroyed The dotted line labeled
“relaxing incision”™ shows the polnt fn the rectus sheath
that is incised to gain mobility of the new posterior in

wall. With the external obbque aponeurosls re-

tracted this incision is made just off center from the mid
hine and extends from the body of the publc bone superforly
for a distance of 4 to 8 ems dependlngupondwmnof
the defect to be repailred It fs usually necessary fo incise
the accessory slip or sheath that encases the
muscle to obtain free shding of the sheath. In 3% of patients
the wall will not slide because of the direct of
tra bdomini: j Ebers fnto the lteral
margin of the tectus sbdomints muscle

c.s{n'rhc incision outlined by the solid line in the lbﬂ:j
figure has been made and all attepuated sponeurosis &
fascda exelsed The margin of the anterlor femoral sheath
Is dlearly delineated from the abdominal foguinal riog :!'
Cooper s ligament and the latter cleaned of the attach
and fragmented posterior inguinal wall, The peritoneal $3¢
has been dissected free from the cord structures llz!lﬂ-'d’l’
high as possible and excised Although the dussection of the
peritoneal sac fs begun before the weakened posterior
is excised fts final dissection fs pos unti] the sttero
ated fasciae of the posterior wall are excised and In thl
way a much higher ligation can be obtafned because of
additional exposure The relsxing inclsion has been M
along the dotted line indicated in the above fgure

d. Tre Hensa Repam ( Recosyrauemioy or e Tov
atz) The new and stroag marsia

fnls rorts with fosed ot
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Lance Inomecr INcumvar, Hernia

The large indirect inguinal hernia, especially
1n the obese patient, 15 usually the most dificult
of all the grom hermas for the surgeon to evalu
ate and the preparation of the layers for the
reparr of the defect is equally dufficult The mus
culofascial Jayers of the cord are greatly hyper
trophied prepentoneal fatty protrusions accom
panying the sac are common and a shiding her-
ma 1s a frequent compheation to the manage
ment of the pentoneal sac Unless the surgeon
knows how to deal with this great wad of
tissue that fills the abdommnal ingumnal nng
the ingwnal canal and extends mto the scro
tum, the repair of the herma 1s impossible
This hermia lacks the simplieity of the small
mdirect nguinal herma and the sharp defimition

the pentoneal sac, all prepentoneal connective
tissue and fat that has pushed out around the
sac, and by excising most of the hypertrophied
fascia and cremaster muscle If a varcocele 1s
present 1t 1s also excised

It greatly facilitates the dissection of the base
of the sac if the mcsion along the line marked
with the astensk (Fig b) 1s made before the
sac 1s dissected away from the fascial layers of
the cord preparatory to its hgation Ths
cision begmns at the supenor lateral edge of the
abdominal inguinal rmng and following the mar-
g of the greatly dilated ring ncises the junc-
tion between strong postenor mgumal wall and
that which has been attenuated and pushed out
around the hermal sac With this maneuver of
course one has entered the prepentoneal space

of layers that charactenze the direct 1
and the femoral herma It 1s not necessary to
reduce the size of the cord mass beyond the
margmns of the subcutaneous inguinal nng and
frequently 1t 15 advisable to leave fragments of
the pentoneal sac 1n the scrotum rather than to
traumatize the vascular fascial layers m an at-
tempt to completely remove the sac However
along the course of the ingumal canal and
through the abdommal ingwnal nng it 1s ab
solutely necessary to reduce the size of the
spermatic cord to normal limits for a tight and
secure closure of the abdommnal ingunal ring
This 15 accomplished by the usual removal of

and by a combination of sharp and blunt dissec
tion the under surface of the remaimng postenior
mgunal wall 15 freed of adherent fat and con
nective tissue The under surface of the poste-
nior wall 1s the transversalis fascia which 1s ad-
herent loosely to the transversus abdommus
muscle and densely to the aponeurosis The -
asion extends medially and mfenorly 1n a curv
mg line to Coopers ligament {(Figs b and ¢)
In a hernia of this size the medial portion of the
postenor inguinal wall 1s not disturbed if 1t 25
sufficiently strong and mtact (Figs a, b and c)
After disposing of the sac and tnmmung the
spermatic cord down to appropnate size the

versalis fascia is first sutured to Coopers higament at (1)
The sutures placed approxmately 2 mms apart, begn at
the pomt where the undamaged postenor mgumal wall at
taches to Cooper s Lgament and end 3 or 4 mms from the
wall of the femoral vewr These sutures are all placed be-
fore any of them are tied because 1t 15 easier to place the
sutures through Coopers ligament wath the exposure af
forded in the figure above After they are all placed they
are then tied beginmng medually and progressing toward
the femoral vem The next suture at {2) 13 called the “tran
sition suture” because it makes the transiion from the
deeply placed Coopers ligament to the more superficially
placed anteror femoral sheath. It approsmates the trans
versus layer to the medial side of the femoral sheath but
because this 13 usually a very thin layer it also picks up
the fascia of the pectinens muscle This suture 15 necessary
20t only to restore normal anatomic contwuty but to avaid
leaving an aperture through which prepentoneal fat can
protrude and lay the ground work for the beginmng of a
Tecurrent hermia The transversus layer is then sutured to
the antenor layer of the femoral sheath at (3) until the

abdomnal ingumnal nng 1s snugly closed as descnbed in
the closure of the abdommal ingwmnal nng 1n the small 1n
direct mgumal herma If the transversus layer at this level
15 aponeurotic the full thickness of the layer is of course
used but if it 1s muscular then only the underlying trans
versalis fasca 1s sutured to the femoral sheath After the
repair 1s complete 1t will be noted that the relaning fncision
which was formerly only a sht 1s now a roughly triangular
defect through which the rectus and pyramidahs muscles
can plamly be seen. The size of the defect in the rectus
sheath where the reladng incision was made fs directly
proportional to the size of the hernial defect. The author
has never seen a hernia that was too large to repair by this
method of shding the rectus sheath into the position of the
postenor 1ngumnal wall. The lateral edge of the relaxing
tacsion is sutered to the wndetlying rectus abdominis mus.
cle only when the latter is tendonous When it is muscular
the edge is left to lie free against the muscle The spermatic
cord 13 then dropped in against the reconstructed posterior
ingunal wall and the external oblique aponeurosis closed
over it making a snug subcutaneons Inguinal nng
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Pertongum of
hermalsae

Plate XIII Stmme Henwi

Because 2 shding herm is so frequently encountersd
the large indirect nguinal hermia this plate is presml£
The management of the shidmg hemia s simple 3§ one

d ds the h of 1tz Although the
gradual transition of a small indrect ingufnyl hernial sac
into a large scrotal sac is 1 part due to the stretchung of
the pre-existing sac, it is due in greater measure fo the
pulling down or shding of panetal pentoneum into the
hernia In those instances when the cecum 15 5 fired viscus
without a mesentery or the sigmoid colon has a very short
mesentery it 15 easy to see how these wiscera become a
portion of the wall of the hernil sac After the pentoneum
of the sac 15 mnused as shown (Fig a) the viscus must be
freed 1 the avascular prepentoneal layer adjacent to the
mesentery or the mesentenc vessels will be damaged with
resultant serious hemorrhage The surgeon who does a very
high higation of the sac will see more shding hernias than
18 generally indicated

a Shding hernia of the cecum i a case of right fndirect
inguinal hemia. The cecum and its visceral peritoneum
actually form the inferolateral wall of the hernial sac To
reduce the cecum and not incorporate it in the hgature of
the hermal szc it must of course be freed from the sac of
the herma This is accomplished by a horseshoe shaped In
ctsion which follows the line of reflection of the peritoneum
of the sac up onto the cecum. The open end of the horse-
shoe embraces the ascending colon within the fascial mar
gws of the abdominal inguinal ring The first suture in the
pentonization of the cecum is placed

b Shows the perll of the cecum leted by
interrupted fine silk sutures and the defect in the hemial
sac formerly occupied by the cecum

¢ Shows the cecum reduced Into the peritoueal cavity
The purse string suture is started and will be continued
around the arcumference of the neck of the hernlal sac
This is not considered the final closure of the peritoncum
but simply a means of gathering the margins of the neck of
the sac together for as high a ligation as possible. The
purse string suture Imariably leaves folds of peritoneum
through swhich omentum or a portion of a hollow viscus
could protrude and additional ligature of the sac is meces
sary by one of several methods Simple enclrclement of the
pursed peritoneum would suffice 1f the ligature would not
shp off A sure method of sdditional Ligation which will
not slip is shown in the inset (Fig d}

d The avthor s method of secure ligation of the hemial
sae A!mlhepmssstrlngmmebubemﬂcd.thelimbo(
the suture threaded with the needle is taken around the
sac 180 at (1) and passed through the base of the sac
just distal to the purse-string suture and tied at {2 i
then taken around the sac 180 in the opposite direction
at (3) and the base of the sac agaln transfired. After this
the end of the suture at (4) is agaln tied and the perito-
neum of the tac distal to the te s eacised. A poor
method of handling such & sac Is to twist it repeatedly !
then suture-ligature the base While this is 2 raphd method
of dealing with the sac there is danger of catching emen
tum or bowel as the sac is progressively twisted.
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ragged cdge of the anterior femoral sheath s
tnmmed to a sharp clean margmn (Fig ¢) from
the abdomnal mgunal rning to Coopers hga
ment In the process the femoral vemn and ar-
tery are carcfully located but not exposed as
figured The mfenor epigastric vessels, unless
mjured, usually cause no trouble but may be
doubly ligated and cut if 1t facilitates the dis-
section of the sac A small artery and vem to
the pyramudalis muscle course along Coopers
hgament and these are routinely cut between
Ligatures to avoid tearing them when sutunng
to Coopers ligament Aberrant obturator ves
sels are frequently present ansing either from
the external thac or the infenor epigastnie ves-
sels and 1f troublesome should be cut between
Lgatures As mentioned earlier the external
spermatic vessels are usually divided because
they prevent tight closure of the abdomnal
mgumal nng
When the stage m the operation 1s reached
where the sac has been tied and the spermatic
cord reduced m size, the margs of the poste
nior ingunal wall Coopers hgament and the
femoral sheath sharply delmeated and the re-
laxing 1ncision made (Fig c) the hermoplasty
15 quite simply accomplished by suturng the
postenor mgumal wall to 1ts normal attach
ments (Fig d) as described m the legend
While placing the sutures and unt they are all
tied the prepentoneal fat must be pushed m
ward for clear visthihity This 1s accomphshed
by a small gauze pack and a narrow ribbon re-
tractor mtroduced obhquely from the lateral
aspect of the wound The handle of a long tis
sue forceps makes an 1deal retractor for this
purpose The shding effect which permits the
transfer of antenor rectus sheath into the post
tion of 2 new posterior nguinal wall 1s readily
apparent by comparmng figures (c) and (d)

spected by carefully elevating the lateral edge
of the relaxing ncision and separating the rec-
tus sheath lateralward to the lateral edge of
the rectus muscle

The normal obhquity of the mgunal canal 15
restored by dropping the spermatic cord in
agamst the new postenor ingumal wall and
closing the external obhque aponeurosis over 1t
with a snug closure of the subcutaneous n
gumal ring

DmecT INGumnaL HERNIA

A direct ingumal herma 1s fundamentally dif
ferent from either the mdirect ingumal or the
femoral herma m that 1t does mot protrude
through a naturally occurmnng aponeuroticofas-
cral aperture While the predisposition to a di
rect mgunal herma may be congemtal mn the
sense that there 15 2 generalized weakness of
connective tissue these hermias are acquired
and consist of a gradual stretchung and attenua-
tion of the posterior ingumal wall Wath the ex
ception of the fumcular type of direct ingumal
hermia with a narrow neck and a small aperture
through an otherwise mtact posterior mgunal
wall these hermas have a broad base with a
wide neck and a relatively short sac Unless the
sac 15 long and contrasy to the usnal opmon
they may extend mto the scrotum the direct
mgunal hernia rarely strangulates (the fu-
nicular type excepted) Many middle aged or
elderly mdrrduals are seen with exther umlat
eral or bilateral small pouting types of direct
ngumnal hermas that cause no symptoms Un-
less this type of herma 1s enlarging and the
patient 1s physically active hermoplasty 1s med
dlesome surgery because 1t exposes the patient
to the morbidity and mortality of an operation
that 1s unnecessary Furthermore when these
hermas appear 1n the elderly and seem to cause
the search for a cause of mcreased

Before the shde the rel 1s a mere

sht i the rectus sheath {Fig c) and after the
shde st 15 a defect which varies m size directly
with the size of the mgumal defect If the rectus
fasera 15 not disturbed there 1s no danger of a
hermia developing m this defect 1n the rectus
sheath The rectus fascia 15 the medial contimua
tion of the transversahs fascia which mvests the
rectus muscle This fascral plane 1s easily n
25
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wtra abdomunal pressure (such as prostatism,
partial colon obstruction and chromc cough)
and 1ts correction 15 2 more rahonal approach
than hermoplasty

A direct mgumal herma 1s a breach through
the postenor ingmnal wall and irrespective of
1ts size demands “ReconsTrucTION OF THE POS
TERIOR INGUINAL WALL ” The details of the op-



Plate AIV  Dmect Incumvar. Hervia

a_ Postenor view of the right inguinal region in a case
of direct ingmnal hernia The pentoneym asd the pre-
pentoneal connective tissue have been removed to show
the aponeuroticofascial defect and its relationship to the
umportant anatomie landmarks of the postesior inguina)
wall It should be noted that the abdomynal inguinal ring
and the femoral ring are normal in size and are in no way
concerned with the development of a direct inguinal hernia
The size of the hermal ning in this case i only moderate
and is purposely chosen rather than a very large dwect
ingwmnal herma so that its relationship to the regions of
the other grom hemias may be carefully observed

b Aaterior view of the nght inguinal region in 2 case
of direct inguinal hernta The bulge of the hernia is covered
by attepuated transv tdomt neurosis and trans-
versalis fascia and as the hernia enlarges this posterior in
guinal wall becomes progressively thinner In this case the
spermatic cord s normal in size and there is no sssocuated
ndirect Ingwnal bernia nor is there a coexistant femoral
hermia The problem is to remove the thinned out apo-
neuroticofascial components of the postenor inguinal wall
{ bdomni is and fascia) and sub-
stitute a strong layer to repair the defect. The solid Le
marked by the astensk follows the junction of strong pos-
terior inguinal wall and attenuated posterior inguinal wall
produced by the hernfa It begins at the abdominal ingulpal
ring and extends to Coopers ligament near the puble -
bercle The datted lice represents the reladng {ncision in
the rectus sheath and its exact locatfon fs described i the

e preceding hernia.

(Fenual defect ¢ The inciston outhined by the sobd Ime in the sbove
W\(( == figure has been made and all of the attenuated aponcurosis
\\&V//“ and fascia exclsed down Yo Coopers ligament and the an-

\WSZZZ2 | tecior layer of the femora] sheath Care should be eserclsed
o » /// that small vessels along Coopers ligament, aberrant ob-

TS néuxnal hﬁ turator vessels and the cluster of vessels arising from the
f I3 »\:P external fhae artery and i;mln are not Insdvertgdy torn.

/??m They may all be Ligated if necessary to adequately expose
??ﬁ e ‘CDOPQPSF:Q Cwe;ﬂs ligament and the femoral sheath but the bleeding
)\ Wl&c tineus m fasc that ensues following their accidental injury can be very
SFemoral sheath troublesome When there is demse searog d:“ng l!hls‘ lldx:

from previous surgery or the injection treatment oi

¢ lln?cpxéastnc =Y hem!apl! is etped(in! to bigate these vessels at their origios
> ihac e from the fhac vessels end again dustally rather than try to
dissect them out of scar tissue Both Cooper s Ngament a:g
the anterlor femora! sheath must be sharply delincated a
clean to adequately Tepair the hernia It cannot be bll;”!
done by pushing the bulge of the hemla back and then
trylng to suture "conjoined tendon™ to Coopers Ligament.
In this case the neck of the hermlal sac is broad and there
fs no question of inearcerated contents the sac fs thro;;
not opened but simply pushed back tato the abdomen.
the direct hernia Is of the pedunculated type with a narow
neck then the sac must be opened and treated ex an fo-
direct bernfal sac to avold leaving incarcerated or even
strangulated contents If the sac s ot opened especial eare
mustbcukcutom!emtxwmudummﬂhdk«t
inguinal hernls and even though there fs po peritoneal
diverticlum of a femoral hemia one frequently sees 2

~ A tunculated p fon of 'J”"‘;.;?f:;‘;;md:
. canal. This should be removed a3 1t
fermoral hernia Tbcrdn!n:incﬁim!\:!becuuudel’wl
the line Indicated fn the Bgure above
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eration are shown 1n the accompanying figures
and legends and 1t should be noted that the
repair of this type of herma 15 essentially the
same as for the large mdircct mgumal vanety
except that the new posterior ingunal wall 15
sutured to the entire length of Coopers liga
ment from pubic tubercle to femoral vein This
15 necessary because the herma has destroyed
the wall up to the Iateral margin of the rectus
muscle and shdes out over the superior ramus
of the pubic bone from pubze tubercle to fem
oral vein (Figs a, b and ¢) In the case of the
small type of mdirect mgwnal herma it has
been mentioned that the sutunng of “conjomned
tendon” to 1 Lig: t 15 y as
well as meddlesome In the large mdirect m
guinal herma and mn the direct mgumal herma
the use of the mguinal hgament as the anchor
mg structure for the postentor mgumal wall 15
an anatomic mistake as can be seen from con
sulting the figures on the Anatomuc Plate and
opposite (Fig ¢) Except for attachment of the
mgunal higament (locally called the lacunar
Ligament) along the medial 1 em of Coopers
Lgament the two structures gradually become
more divergent 1 a lateral direchon While
sutures placed through the lacunar portion of
the mngumal hgament are mn effect also attached
to Coopers higament thus 1s not true for the

der of the 11 t which 1s a

free margin It 15 not the insertion of the pos

terior ingwinal wall (see Anatomic Plate) nor 1s

1t a smtable substitute The fact that it has

been used for 60 years and the statements to the

effect that 1t 15 more available than Coopers

ligament or that suturing to Cooper s Ligament

s more difficult are not valid arguments agamst

the suturing of the posteror 1 wall to 1ts

normal insertion, which 1s Coopers ligament
Reconstruction of the postertor ingumal wall 1s
a techmeally easy procedure (except mn the
obese) if the surgeon 1s anatomically onented
as the author has demonstrated many times in
the traming of interns and residents The opera-
tion 1s an emgma to the surgeon whose ana
torme knowledge 1s based solely on the mngunal
Iigament hermorrhaphies

Irrespective of the size of a direct 1ngurnal
herma or the number of recurrences the rectus
sheath between the relaxmg masion and the
margmn of the hermal defect (Figs b and ¢) 1s
mvanably ntact and there 1s sufficient aponeu
rosis to slide into the defect for reconstruction of
the posterior mngwnal wall The author has
never had to resort to fascial transplants or the
use of wire mesh m the repair of mgumal or
femoral hernsas

After resecting the aponeurosis and fascia
thinned out by the hermia delineating the strong
supenor edge of the postenor ingunal wall,
clearmg Cooper s igament and the antenor fem
oral sheath and making the relaxing mcision
the hermoplasty of reconstruction of the pos
terior 1 wall 1s hshed (Fig d)
Before the closure 1s started one must make ab-
solutely certamn that there 1s not a coexstent 1
direct hermal sac This 1s easily determuned by
the explormg finger 1if the direct hermal sac has
been opened but as 1 most instances where the
pentoneal bulge 15 simply pushed mward a
small congenital indirect sac may be overlooked
The structures at the abdomnal ingumal nng
are carefully mspected for a diverticulum of
pentoneum and ncidentally for protrusions of
prepentoneal fat m among the cord structures
B of the Tlent exposure of the region

&

d. Tee Herwia Reram (ReconsrRucTion o Tue Pos
TERIOR INGUINATL, Warr) The cut margm of the trans
Versus abd and fused s fascia
is first sutured to Coopers ligament at (1) begunning at
the pubie tubercle and continuing laterally to wathin 3 or
4 mms of the medial wall of the femoral ven All of these
sutures are placed before tying any of them for techmeal
reasons described before The next suture at {2) is the

Tansuhon” suture which the

As 1 the preceding hernia there is now a triangular de
fect where the relaung mcon was made Jt should be
veahized that the aponeurosis used to repar the inguwnal
wall defect is rectus sheath {transverse abdominis aod in
temnal oblique aponetrosis) that has been shifted laterally
and mfenorly The defect Ieft by this shuft is protected
from herniation by the underlying rectus muscle and fts
enveloping rectus fascia which is contmnuous laterally wnth
the s fascia This figure completes the operation

2Poneurosts and fascia to the medial wall of the femoral
theath and the pectineus fascia The transversus layer 15

sutured to the antenor layer of the femoral sheath at
(3) until the abdomunal inguinal ring is sougly closed

and all that remans to be done 1s to drop the spermatic
cord in against the newly constructed postenor inguinal
wall and close the external oblique aponeurosis over it,
malang 2 snug subcutaneous inguinal ring
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of the femoral ning 1t 15 easy to rule out a fem  sion of prepentoneal fat 1s Jeft mn place, sutur
oral herma, but unless the femoral vein 1s the postenor ingumal wall to Cooper s hgame:
visualized one may miss a fatty protrusion will not close the femoral ring and the precursc
down into the femoral canal If such a protru  of a femoral herma s left in place



Femoral Hernia

F ALL THE groin hernias, the femoral herma
lends stself best to a demonstration of
the anatomie relationships of the Iayers 1n the
mgumnal region and their attachments The ab
dominal ingumnal nng 1s normal and one can
observe the transition of the transversalis fascia
mto the antertor layer of the femoral sheath
without the distortion that 1s present 1n an
direct inguinal hernia The surgeon should take
advantage of this opportumty to nspect the
normal abdommal ingurmnal ring, for the phiabilt
ty of the fascta and muscle in the living subject
15 1 sharp contrast to the ngidity and fixation
of the nng 1 the cadaver The appearance of
the abdominal ngumal ring 1n its normal state
should of course be the pattern for the “Aspom
maL Incuivat, Rive Repam used in all small
to medium sized indirect inguinal hermuas The
importance of bewng able to fashion an anatorm
cally correct abdominal inguinal nng 1s appar
ent when one considers the relative frequency
of the indirect inguinal herma The transversus
abdomms aponeurosis and 1its fasciae as they
form the posterior mngwinal wall furmish the sur
geon another opportumty to examme normal
anatomie structure 1n the absence of distortion
by hermation Invanably the posterior mngumnal
vall 1s strong m the area of direct hermation
when 4 femoral hertua is present
Althou e tass of & femoral herma 1s
palpable and wisible m the femoral region
ence the terminology 1t 15 1n fact another va
ety of 1herma The fault that
Permuts a femoral herma to develop s as truly
mgumal 1n location as that of erther the direct
or indirect ingminal variety (Fig a) One should
agamn consult the Anatome Plate (Fig b) that
precedes the presentation of mgunal hermas
and note the numbers 1 2 and 3 which repre
sent respectively the sites of ongin of the
durect mgwnal herma the direct ingumal hernia
and the femoral hernia These three hermias are
all breaches 1n the postenor mgumal wall but at
erent locations and due to different mech

amsms The mdirect type s due to the con-
gemtal persist of the p vagmal,
the direct type to an acquired defect in the pos
tenor ngumal wall and the femoral hernia to a
narrowing of the msertion of the posterior mn
gunal wall mto Coopers ligament This con-
cept of the nterrelahionship of the three her
nas 1s very important m a consideration of the
proper repair of the defect

Whether the etiology of a femoral hernia 1s
congemtal in ongin due to a narrow msertion of
the transversus abdomums aponeurosis (poste-
rior mgumnal wall) into Coopers higament with
a correspondingly broader femoral rng or
whether 1t 1s an acquired herma and the m
sertion 15 secondarily narrowed by pressure of
the developing herma the author has never
been able to settle It 1s perfectly true that it 1s
not congemtal m the sense that there 1s a pre
formed sac yet there 1s considerable normal
vanation mn the breadth of the msertion of the
postenor mgumal wall into Coopers ligament
with a correspondingly mverse vanation 1 the
transverse diameter of the femoral nng Irre
spective of the underlying etiology the impor
tant point 1s that the correction of the defect m
a femoral hernia 1s to broaden the insertion of
the postenior mgumal wall mto Coopers hga
ment so that the femoral ning 15 closed The
anatomy texts state that the medial margin of
the femoral ring 1s the lacunar higament and 1t
may be this maccuracy that accounts for the
faillure of many surgeons to understand the
proper reparr of this herma Whle 1t 15 perfectly
true that i a case of femoral hernia the medial
margm of the constricting ning lies against the
lacunar hgament this 1s a pathologic state Tt 1s
also true that the lacunar and ingumal Liga
ments when stretched by a femoral herma lumit
the s1ze of the ring and contribute to the ngidt
ty of the nng but they are part of a secondary
and more superficial ning as can be nicely dem
onstrated when the inguinal ligament must be
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Plate XV Femorar, Hennia

22 rorov obd spen. & Postenor view of the nght inguinal region in a case
e Cord of femoral hernia. The pentoneum and the prepentoneal

7 connective tissue have been removed to show the aponeurot
wofasclal defect in this type of hernia The sbdomtpal
guinal nng 1s normal in size and the maln ares of direct
wgunal hermation is intact however the eularged femoral
nng has encroached upon the base of the posterior fnguinal
wall The important anatomic defect in this type of hernia s
that the insertion of the transversus abdominis aponeurosts
wto Coopers hgament 13 greatly narrowed, and conversely

the correction of this type of hernia is to broaden this inser
tion to normal width and obliterate the femoral ring The
femoral hernial defect 1s always of constant size It cannot
enlarge laterally because of the femoral vessels nor inferior
ly because of the superior ramus of the pubic bone covered
by Coopers ligament. It enlarges medually until the more
superfiaally placed lacunar ligament fs encountered and
may enlarge slightly anteriorly pushing the inguinal lga
ment ustl 1t becomes taut. The fully developed femoral
hernia has an unylelding aponeurotic and bony ring which
makes this type of hemnia so frequently strangulating in char
acter

b Antenor view of the right Inguinofemoral region in &
case of femoral hernla. The ingulnal region is entircly nor
mal except for a shght bulge over the neck of the hernial
sac and & broadening of the femoral sheath. The cord has
been elevated to seveal the lower inguinal region and to
give access to the neck of the femoral hernfa The skin
and subcutageous fascia of the lower skin flap are retracted
to show the fossa ovalit and expose the femoral hernfal sac.
As demonstrated in the figure above the anatomic defect in
a femoral herma is a mamrowing of the insertion of the
posterior inguinal wall (transversus abdominis aponeurosis)
nto Cooper s ligament by the enlargement of the femoral
ring which swrrounds the neck of the femoral hemlz To
reduce the herma and repair this defect the only satlsfac
tory approach is through the inguinal region Since there
{s nio weakness of the postenior inguinal wall as seenina direct
inguinal hernia and no enlargement of the shdominal {nguinal
nng as scen In an fndirect inguinal hernia one is not con
cerned with an Indirect inguinal hcm’hl sac or with wer:kn;ss
ot ton of the bdorotals ap o
expose the neck of the hernla an Incision iy made along the
dotted lins fodicated by the asterisk The Inclsion begias me-
dially at the insertion of the transversus abdominis aponcu
Tous into Cooper s ligament and then comes up over the bulge
of the neck of the hernia and is continued laterally over the
femoral vessels along the line where transversalis fascia be-
comes anterior femoral sheath. This opens fnto the pre-
peritoncal space and exposes the femoral vetn, neck of the

hernia and Cooper s ligament,

or inguinal wall and fem
femora! hernta has
into the position of
Ia small femn-

tished with

¢ The incislon of the posterk
oral sheath has been opened and the
been pulled out of the femoral reglon
a direct fogulnal bernfal sac (w:(:::nn;nw)

herias this is y

ﬁ but 4f the hernia Is of the size Indicated In the drawing.
mﬂdmclsmuchulmknnmbendm«!‘ddm(
seleasing the tightly constricting aponeuroticofasctal ring
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cut to release a femoral herna The mner con-
stricting ning 1s the dilated true femoral nng,
which 1s the transversalis fascra at the point
where 1t becomes femoral sheath and re en
forced by transversus abdomums aponeurotic
fibers of the postenor mgwmnal wall en route to
therr 1msertion mto Coopers lLgament (Figs
aand b) The normal femoral ning and its mar
gs and their relationshup to the lacunar hga-
ment can be seen n Fags (2) and (d) of the
Anatomuc Plate

Since the postenor mgumnal wall 1s the first
and only satisfactory bulwark aganst herma
tion 1 the grom and smee the defect 1n a fem
oral hermia 1s a narrowing of the inserhon of
the posterior mgunal wall mto Coopers liga-
ment, the only rational method of repair 15 to

broaden thus 1nsertion so as to close the femoral
nng {Figs dand e) It should be noted that the
final result m the reparr of the large mndirect and
the direct inguinal herma 1s essentially the same
as m a case of femoral hermia Compare the last
figure 1n each plate Smce the greater portion
of the posterior ingunal wall 1s not disturbed 1n
2 femoral herma the relaxing incision 15 usually
not necessary to accomplsh closure without
tension and so 1s omutted If the ngumnal higa-
ment 15 ncluded 1 the sutures that approx-
mate the posterior ingunal wall to Cooper s Iig-
ament, 1t 1s not only an unanatomic procedure,
but 15 accomplished only with great tension as
15 enndenced by the great number of heavy su
ture maternals that have been recommended m
the past for use m femoral hermoplasty

Cutting into the lacunar Lgament medially may sufficiently
reheve the constnction to allow reduction but of 1t does not,
the lacunar portion of the mgumal hgament, or the ingmnal
Ligament ftself {s completely divided with impumty When
this maneuver 1s mecessary it 1S jinterestng to note that
even after cutting the aponeurotic mgumal Ligament there
1s stll a constricting band of fascia which must be wncised

and this 15 of course the fascia of the femoral sheath. After
the hermal sac 13 m the postion of a direct inguinal hernia

the sac 1s opened dissected free from the prepentoneal
connective tissue and unnary bladder hgated at its base
and excised. Particular care 15 pecessary 1 openng a fem

oral hermal sac because the medial wall of the meck of
the sac 15 wvanably urmary bladder

d Shows the nommal postenor inguinal wall retracted
which reveals the ligated femoral hernal sac, Cooper s hga
ment, antenor femoral sheath and the femoral vessels In
normal anatomy and 1n cases of indirect ingunal and direct
ingumal hernias the femoral sheath curves around the
medial side of the femoral vemn to continue the contnmty
with the postenor femoral sheath. A femoral herma so at
tenuates this medial wall of the femoral sheath that the
continuity is Jost and 1t should be noted that the antenor
femoral sheath disappears medially under the inguwmal hga
ment (beneath the retractor) This is noteworthy because
the transition suture in this hermoplasty £rst picks up the
pectineus muscle fascla and then the antenor femoral sheath
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to reconstruct the medial wall of the femoral sheath and
closes the angle between the level of the antenor femoral
sheath and Cooper s Lgament. It should also be noted that
the inasion does not extend into the abdomunal ingutnal
ring and therefore closure of the abdombal 1nguinal nng
15 not necessary in this type of herma.

e Tae HErva Rexar (REATTACHMVENT OF THE Pos
Terior Ingemvat Wair) The postenor ingunal wall is
sutured to Coopers ligament along the Line of the incision
1 (b) except that 1t is camed laterally to within 3 or 4
mms of the femoral vein to close the femoral ring and
broaden the insertion of the postenor ngumal wall to nor
mal et (1} The transthion suture is next placed at (2) and

the bd to the
pectineus muscle fascia and also picks up the anterfor fem
oral sheath. The remainder of the closure is then ac
complished by suturing the transversals fascia, or the entire
transversus layer when it 15 aponeurotic to the apterior
layer of the femoral sheath at (3} This figure shows the
operation completed and all that remams to be done s to
drop the cord in agamst the posterior ingwnal wall and
close the external oblique aponeurosis over it, making a snug
subentaneous ingumal nng A femoral hermoplasty is one
of the most satsfying of 2ll hernia operations in the groin
because there is no shortage of aponeurosis and usually the
Ppostenior inguinal wall js 2 heavy aponeuroticofascial layer
The relaxing incision 15 not necessary




Plate XVI Smarn Incisiovar Henrnia

a Posterior view of the abdominal wall in a ecase of
nght lower quadrant incisional hernia. The incision {3 the
commonly used right rectus incision for appendectomy and
was made two years prior to the operation for the fn
cisional hemnia In this case the defect is divided into two
apertures by a buadle of attenuated but still intact aponen
otic Gbers of the transversus abdominis and nternal oblique
layers ‘This fenestration of ncisional herofal defects fs a
common arrangement and results fn multilocular hemnial
sacs n this case the hernlal sac is bilocular {Fig ¢) What
ever the buting factors may be such as infection,

\i(\}::}fxt oblzque

N aponeurosts
SheP

drain sites or failure of suture material, the basic etiology
of an incisional hernla 1s the fnability of the closure to
withstand the lateral pull of the transversuy abdominis and
the oblique muscles The arrow indicates the distance that
the transversus abdominis muscle fibers have contracted
The clefts lateral to the scar and the hernial defects are
tlongated suture holes due to the contraction of the muscles
agatnst the unyfelding suture material

b Anterior view of the hemia in the lower pale of the
old right rectus scar The dark line {ndicates the fncftion
that s used with the excision of an ellipsoidal segment of
redundant skin over the bulge of the hemia

& Anterior view of the small incisional hernla with the
skin and subcutaneous fascia tetracted and the extemal
oblique sponcuzosis dissected off the hemia and opened
widely in the dircction of its fibers This demonstrates the
principal aponeurotic defect, which is in the transversus ab-
dominis and internal oblique layers which are fused at this
Tevel to constitute the antesfor Tectus sheath It is a bilocular
sac because In this case the hemial defect {s bridged by
band of Intact aponeurotic fibers Between this figuse and
the next, the two hemial apertures have been converted fato
a single defect by eccising the dividing band and the hernfal
526 opened Ligated and excised in the conventional manner
Adhesions between the p of the hernial sac and
its contents are Invariably present and must be carefully

it d free A § ar ty and fascia from the
margins of the dcfect are excised back to normal tissue end
firm scar in the lne of the old Incision.

d Tae Hensaa Reram, The hernfal defect fn the sectus
sheath has been closed transversely with Interrupted sutures
of elther fine silk or stafnless steel wire This closure f3 with
out tension whereas i the defect were closed fn the verticsl
plane again, the contracted transversuy abdomin(s and fo-
ternal oblique layers could only be approdmated under
tension. Medially the line of closure extends past the point
shere the external oblique sponeurosls fuses with the other
layers In the zectus sheath. In the upper Teft hand corner
the closure of the external oblique aponcurosis has been
xumdmd\huhwnunued{nthe\imo(ummowmlc
bery repalring the small defect in the madiaf flap of the
external oblique aponcurosis.

0



Incistonal Hernia

N cisioNAL herma 1s a type of ventral
hermia but 15 distingmshed from other
hermas of the abdominal wall by the fact that
1t occurs through a previous surgical mncision It
1s dufficult to ascertain the true meidence of this
type of herma for many reasons but especially
because 1t 15 difficult to get a long term follow-
up on a large senes An analysis of the available
statistical data reveals an meidence of mcisional
hermia from 05% to 8% and while 1t 1s not the
province of a surgical atlas to discuss the sig
mificance of this wide discrepancy 1t 1s axio-
matic that the careful surgeon who follows sound
prnciples of surgical techmque will have a
lower incidence of mcisional hermia than the
careless surgeon 1rrespective of the type of i
cision that 1s used All other factors bemg equal
whach 1s of course mmpossible of attamment the
mcidence of mesional herma 1s directly related
to the type of meision that 15 used The ad
vances that have been made in the past 15 years
that permit more extenstve and radical surgery
with safety for the patient, frequently obtamn ex-
posure without deration for the abd 1
wall and the eventual fate of the incision While
the adequacy of an operation should never be
jeopardized by 1nadequate exposure through
an mesion that 15 too small the surgeon should
be aware that the longer the incision the gyeat
er the meidence of incisional hermation The
old aphorism that the length of an ncision 15
of little consequence since a wound heals from
side to side and not from end to end 15 as i
accurate as the premise that the more scar tissue
m a wound the stronger the wound After a2
long fahiguing operation rapid and careless
wound closure while expedite will greatly in
crease the meidence of hermation urespective
of the type of meision that s used Every sur
geon 1s occasionally faced with an emergency m
which time 15 the essence and the speed with
which an meision can be made and closed 1s
wnportant for the Lfe of the patient In this m
stance the greater likehhood of an ncisional

hernia 1n a vertical meision 1s a caleulated nsk
However, n the majonty of cases the Lttle ad
ditional time mvolved 1n making an anatom:
cally sound meision and closing 1t correctly will
reduce the mmcidence of postoperative wound
hermas

Because the problems of incisional hermo-
plasty are so complex and because at times
there 15 no good solution to the problem the
surgeon should so make and close hus abdom
mal that the d of 1
herma 1s kept at an absolute mimmum The
small muscle and aponeurosis sphttng appen
dectomy mcision that cuts no muscle or aponeu
rotic fibers 1s the perfect abdominal incision In
the absence of infection and if accurately closed
this meision should never result 1n an incisional
herma However the imited exposure afforded
precludes 1its use for the more major abdominal
operations and so a compromuse must be made
and some aponeurotic or muscle fibers cut The
larger abdommnal mcisions should be made 1n
such a direction that the number of fibers cut
1s kept at a mmmum and with special attention
to the direction of the transversus abdomms
muscle and aponeuross (see Frontismece) The
mtegnty of this layer must be mamtamed or
an ncisional hermia 15 certamn to develop no
matter how sold a closure 15 accomphshed m
the nternal and external oblique layers Since
the direction of the fbers of the transversus
abdomuns are as the name mdicates predom
mately transverse, all abdommal inesions should
be transverse and the musculoaponeurotic fibers
of this layer carefully separated without inter
rupting thewr contmuity A varying number of
the temnal and external obhque fibers must of
necessity be cut and this vanes with the post
tion of the incision and its length Incisional
hermias occur through these meistons (05% m
the authors cases) although not as freguently
as with the vertical mcisions 1 the rectus
sheath When they do occur they are repaired
with relative ease
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Plate XVIL Lance INcisiovar, HerNta

8. Posterior view of the nght anterlor abdomina) wall in
a case of massive fncisional hemis Most of the long right
rectus vertical inclston has swidely separated. The original
Incision was a lower right rectus vertical incision for an

pend that was extended wpward almost to the
costal margin to do a chalecystectomy The peritoneum and
prepentoneal connective tissue have been removed except
far a cuff around the margins of the hernial defect. The
dotted lwe represents the apprommate position of the
musculoaponenrotic junction of the transversus abdominis fn
pormal anatomy and the shaded arrow indicates the marked
Iaternl displacement of this junction in this case of large

I herma This a true muscle

due to the inabdity of the onginal closure to keep the cut
tendonous fbers in appositon. The asterisks Indicate dlefes
In the aponeurosis similar to those shown in the nmall in
cisfonal hernia. The upper and Jower poles of the scar are
attenuated but still intact. A hemia of this size presents &
problem to which there is no good solutfon. The defect is
too long to approximate in a transverse plane and too wide
to in the vertical plane because the contrac

ture of the transversus abdomlnis and obligue muscles it
unyfelding even under surgical anesthesia,

b Anterlor view of the large ipcisional herniz. Multiple
foaps of intestine give the surface a nodular !wﬂﬂ::z
since they are covered by little more than atrophic yiin e
peritoneum The viscera are fnvarisbly densely adherest
the peritoneum of the hemial sac and iberefore thc“un:
should be entered with caution or a segment of ln::é o
may be opened. The cllipsoidal skin focislon, indical
the dask lines excises the atrophie stretched-out sﬂn{z\:j
the top of the hernial yasy This exclslon of redmdmh
strophic skin is provisional, and additional skdn muﬂﬂd . Z'
excised when the skin fs closed at the canclusion

operation,



Plate XVIII LARGE INCISIONAL HERNIA

¢ Tue Hersta Repam A stage in the closure of the
large incisional hernfal defect Prior to this stage of the
hemnioplasty the skin flaps with attached subcutaneous fascla
have been developed beyond the margins of the aponeurotic
defect and the central portion of atrophic skin excised The
hernial sac has been opened vertically for its full length
equidistant from the medial and lateral margins of the
defect and the constituents of the sac, peritoneum and at
tenuated fascla and aponeurosis carefully preserved as a
single layer This entails palnstaking dissection to release the
viscera fram the sac and yet not button hole the flaps which
must be used in the closure Adherent loops of colon, small
intestine and omentum are separated from one another be-
fore reducing them into the abdominal cavity

At this stage 1 the hermoplasty the medial flap of fused

fascia and has been trimmed to
fit the hernial defect and sutured to the lateral margn of
the defect with d No 30 or No 32

gauge stainless steel wire as indicated in the figure A sheet
of stamless steel wire mesh is cut to exactly fit the defect
and is sutared 1n place curcumferentially as shown. No
attempt is made to decrease the size of the defect by pulling
and sutunng the flaps under tension as the success of this
unanatomie closure depends upon healing without the layers
separating at the suture lmes

d Tee Herwia Repams. The last stage i the closure
of the 1ncisional hermal defect The lateral flap of redundant
and fused fascia and bas been
turned medually and tnmmed to exactly fit the defect as
was done for the previously sutured medial flap The ap-

margin

proumation of the edge of this flap to the medial

of the defect has been partually completed. It should be
noted that these sutures are double loop sutures and that
they include the edge of the wire mesh as well as the me
dral margn of the defect In positton they alternate with
the previously placed sutures that hold the sheet of wire
mesh m place In spite of the most careful hemostans a
wound of this size principally involving scar tissue will have
a great deal of capillary bleeding and cozing of serum and
therefore must be dramed Furthermore the metalhc wire
mesh acting as a forergn body will merease the amount of
sesum that is formed and accentuates the necessity for
dramage In the authors experfence the wire mesh 15 tol
erated better when it is placed between the flaps of the
hernial sac rather than In the subcutaneous space as an
added layer to the aponenroticofasqal closure An ordimary
penrose drain is spht Jengthwise and one piece of dram left
1 the space occupied by the wire mesh and the other drams
the entire length of the subcutaneous space Both drams are
exterionzed through the lower pole of the wound and are
gradually removed at the daly dressmg sa that they are
completely removed 1n 2 penod of six or seven days After
ths the dram sinus i3 probed dady untl serum ceases to
form. The subcutaneous fasca and skin are each closed with
& single layer of interrupted fine silk sutures

d
Lateral Flap

of redundant
aponeurosis an
peritoneum Z




The great majonty of mesions through the
abdommal walls of the American people are
vertical, transecting both antenior and postenor
rectus sheath and therefore most meisional her-
mas occur m vertical incisions, due pnimanly to
faillure of union m the postenor rectus sheath
The vertical incision through the rectus sheath
or through the Linea alba severs all of the ten-
donous fibers of the three anterolateral abdom
mal muscles for the length of that incision After
closure of the incision and even i the absence
of such aggravating factors as abdommal dis-
tension, cough and wound infection the con-
traction of the transversus abdomims and two
oblique muscles constantly tends to pull the
wound apart The aponeuroses do not lend
themselves to accurate approximation in the
way that a round tendon does nor 1s 1t possible
to put the abdominal wound at rest as 1s the
case with tendons of the hand and so there 1s con
stant tension along the line of closure with fre
quent and sudden increases m tension Every
surgeon has had the disheartening expenence
of seeing his needle or suture pull out from be-
tween the fibers of the rectus sheath 1n closing
a vertical incision The decussation of the
aponeurotic fibers i the sheath plus the ad
hesive character of the nvesting fasciae are the
two features which prevent this from happening
routinely The contraction of the fibers mn the
postenor rectus sheath when they are separated
transversely only tends to bring the margmns of
the wcision m close approumation The force
that tends to separate the incision m the an-
tenor rectus sheath 1s the resultant of the pull
of the mtemal and external obhque fibers sev-

ered but when the incision 15 transverse the pull
of the muscles 15 oblique to the incision and the
tension 1s roughly one half that of the vertical
masion In the vertical incision one must not
only consider the pull of the muscles on the
side of the nciston but therr counterpart on the
opposite side of the abdomen

It 15 probably true that the rent that permuts
the inaisional herma to develop occurs m the
carly postoperative penod although 1t may not
become apparent for months or years but addi
tive to this 1s the gradual stretching of the scar

Scar tissue has no clastiaity and does not have
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the strength of collagenous fibers of a tendon or
an aponeurosis Slowly and inevorably sear tis-
sue stretches and if thus 15 the only feature upon
which the surgeon bases lus wound technique
there will be 2 gradual stretching and thinning
of the scar Fortunately the process 1s slow and
if no actual rent eusts through the postenor
rectus sheath most patients hve out ther Ife
span without a true hermia developing although
very thin and bulging vertical scars are common
place

As a group, ncisional hermias are the most
dufficult of all hermas to repair surgically They
are so vanted mn size and shape and the aval
ability of good aponeuroticofascial layers 15 so
unpredictable that one can not categoneally
state that a certain operation should be used for
a given herma and certamnly no single operation
will cover all types of mcistonal hermas Each
masional hertia 1s a problem m atself and the
most swtable repair 1n 2 given case must be de-
cided at the operating table Incisional hermas
tax the mngenwuity of the surgeon more than any
other type of herma

1t 1s mmportant for the surgeon to realize that
an ncisional herma 1n a vertical scar represents
a retraction of the aponeurohc fibers lateral to
the defect and a contracture of the correspond
ing muscle fibers Whenever possible the de-
fect should be closed along a line parallel with
the predommant muscle pull which 15 almost
always mn the transverse plane When this is
mmpossible as 1n a vertically long oval defect
and the hermal onfice 1s closed 1 the vertical
plane again the closure 1s always under extreme
tension and should be re-enforced with an
aponeuroticofascial transplant or with wre
mesh In the very large defect such as shown 1n
the accompanying figures 1t 1s a mechamcal im
possibility to approximate the margins of the
hernial nng and one must resort to a closure by
substances other than homologous tissue Vari
ous substances that have been used in the past
will not be reviewed for the author considers
the wire mesh available today to be supenor to
substances previously used

For this section on cisional hemias only two
types of hermas are presented but they repre-
sent the cxtremes In between the small and the



very large maisional herma shown there 15 such
a vanety of ap fascial defi that
it 15 mmpossible to deseribe an operation that
would be smtable m every instance However
if the surgeon follows the basic prnciples out
hned 1n the foregomg paragraphs has a reason
able degree of ingenmity and 1s thoroughly fa
miliar with the anatomy of the abdommal wall
a solution to the closure of the defect 1s usually
apparent Whenever possible the layers should
be developed individually and closed along the
natural lines of musculoaponeurotic stress as
outlined for the small incisional hermia shown
However, when thus 1s not possible or practical
as 1s frequently the case in the group of moder
ate sized defects no attempt 1s made to free up
mdwidual layers they are left in the fused state
and handled as a smgle layer with an overlap
ping vest over pants” closure m the transverse
plane 11 a manner sumlar fo the closure of mod
erate sized epigastric and umbilical hermias
The pentoneum 1s left attached to the fused
and scarred aponeuroticofascial plates wathout
any attempt to accomplish a separate closure of
the pentoneum unless 1t 1s loose and mobile but
thus 15 rarely the case When the herma does not
mvolve the entirety of the previous meision and
1t 15 possible to obtam a transverse closure that
portien that 1s not actually part of the hernial
defect 15 left undisturbed even though the scar
may be thinned out and with some dastasis I
the defect 15 a vertical oval and cannot be
closed 1n the transverse axis then all of the old
sear 15 excised prior to closure The reason for
leaving an attenuated portion of the scar when
the hermal defect can be closed transversely 1s
that the author would prefer to perform a sec
ond operation 1n the future if another herma
develops m the remamng scar and also close
the secondary herma n the transverse plane The
reason for avording a vertical closure of these
defects should be obvious The ongmal incision
was vertical the defect represents a retraction
and fixed contracture of the transversus abdom
ms and obhque muscles lateral to the defect
and vertical closure will be under greater ten
sion than the ongmal surgical closure The 1
caidence of recurrent hermation m this group 1s
excessive

Except for the cases 1 which there 15 a total
separation of the wound 1n the early postopera-
tive period with a massive defect most mesion
al hermas begin as small defects frequently at
the site of a drain The nght lower quadrant
vertical rectus mmcision 1s the most common
example of this and next 1n frequency 1s the
nght upper quadrant verheal rectus meision for
cholecystectomy Another common site 1s the
upper end of a suprapubic mdline nersion 1
the vicimty of the umbilicus It 1s probably true
that most of these hermas are seen by some
physician while they are still small and rela-
twvely asymptomatic but 1t 15 factual that most
of these hermas are 1gnored for a long time un
til the neck has enlarged and there 1s consider-
able mushrooming of the sac 1n the subcutane-
ous Jayer It s easy to understand the reticence
of the patient to submut to an operation for such
asmall relatively asymptomatic defect and the
physician may be reluctant to urge prompt re-
pair especally if the onginal naision was his
However, 1t 15 1 this stage that these hermas
should be operated upon for the problem 1s
relatively simple for the surgeon and a mmor
procedure for the patient When allowed to
develop 1nto the classical mcisional herma with
a large ngid defect i the abdomal wall and a
large subcutaneous sac not only are they symp-
tomatic but there 1s emnent danger of strangu
laton Unfortunately 1t 15 usually when this
stage 1s reached that the patient seeks relief
and the skll of the surgeon 1s taxed to the lumt
to fashion a new abdominal wall

The massive masional herma shown 1 the
accompanyng figures presents a problem to
which there 15 no good solution Irrespective of
the substance used to remforce the closure,
whether 1t be wire mesh or homologous aponeu
roticofaseral grafts the end result 1s scar tissue
and because 1t covers such a large area 1t will
mewitably stretch to an alarmmng degree The
patient should never become obese and should
at all times wear a firmly supporting abdom:nal
gudle or corset Weght reduction prior to op-
erabion 1s an absolute prerequisite for the obese
and the prognosis should always be guarded
One of these large defects closed with the aid
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of a sheet of wire mesh may feel very strong
and firm 1n the first months after operation, but
this should not lull erther patient or surgeon
mto a feeling of false secunty, for eventually the
wire mesh fragments and the sole support for
the wound 1s the scarred flaps that have been
used plus the scar tissue mncident to the pres-
ence of the wire mesh If the patient 1s coopera-
tive 1n the years after such an operation and no
discrete aperture appears m the closure, these
patients get along satisfactonly with Timited
physical activity The obdurate patient who
gains weight and returns to hard physical labor
1s doomed to recurrent trouble

In the author s expenence, there 15 Jess serum
dramage and more prompt wound healing if the
wire mesh 1s meorporated 1n the aponeurotico-
fascial flaps of the closure rather than adding
1t to the closure so that the mesh hes 1n the sub
cutaneous space This 1s not always possible, but
the attempt should be made to save sufficient
covenng for the wire mesh from the attenuated

aponeuroses of the hermal sac The subcutane-
ous space as well as the space occupied by the
wire mesh should be drammed because of the
accumulation of serum which always occurs
The author uses a penrose dram spht Jength

wise putting one portion mn the subcutaneous
space and the other 1n the space occupied by
the wire mesh, extenionizing both of them at
the infenor pole of the wound The wound 1s
first dressed 1n 24 hours and the dram started
out Thereafter the wound 1s dressed daly and
at each dressing the dramns are moved so that
they are completely out in six or seven days

After this the dran site should be probed daly
until there 1s no further accumulation of serum,
usually 12 to 14 days In the postoperative man

agement of these patients the abdominal wall
should be supported by a scultetus or surgical
corset until the wound 1s healed Before dismus

sal from the hospital these patients should be
fitted with a firm girdle or corset and instructed
to wear ths support the rest of their life



Lumbar and Pelvic Hernias

UMBAR HERNIAS are hermias through the Jum
bar region and they are usually subdivided
wnto superior lumbar hermas through the trian
gle or thomboid of Grynfeltt and infenor Tum
bar hernias through the tnangle of Petit There
1s such descriptive vaniation 1n the supenor lam
bar tnangle that no attempt will be made to
discuss hermation 1n this region except to say
that the layers should be reconstructed separate
ly and as in hermas elsewhere through the ab
dominal wall, the reconstruction of the transver
sus abdomms layer 1s the most important The
wferior lumbar tnangle or tnangle of Petit 15
rather constantly present in cadaver dissections
and with considerable vaniation i size but the
exstence of this trangle 15 1n no way associated
with the development of a herma in this region
except of course that the herma does protrude
through the tnangle The propensity for the
development of an nfenor Iumbar tnangle her
ma 15 predicated upon the defi etther con
gemtal or acquired of the transversus abdominis
and internal oblique layers In the accompany
g figure 1t can be seen that the base of the
mnfenior lumbar triangle of Petit 15 the postertor
1liac crest and the other two sides of the triangle
are projected by the dotted lines marked with
the astensh The postenor boundary of the tn
angle 15 the antenor border of the latisstmus
dors1 muscle and the anterior boundary 1s the
posterior border of the external obhque muscle
In this specimen  although there 1s a deficiency
of the transversus abdomums layer as shown at
(1) the more superficial internal oblique mus
cle 1s perfectly mtact and prevented the devel
opment of a lumbar hernia Irrespective of the
eustence of a lumbar tnangle or its size 1if there
15 a deficiency of the more deeply placed trans

versus abdomms and mternal oblique Jayers a
Iumbar herma will develop Conversely, if these
layers are intact an ifertor lumbar triangle her
nia will not develop even 1if a large tnangle of
Petut 15 present

Prrvic Hervias In the pelvic portion of the
figure are two examples of a pelvicherma These
hermas, present m the same specimen had
pentoneal sacs but they were small and con-
tamed no viscera The pentoneal sacs with a
cuff of pentoneum have been left for better
onentation In the treatment of these hernias
after the sac has been pulled out, the defect
must either be plugged firmly with wadded up
sac and prepentoneal comnective tissue or pref-
erably obliterated by approxumating the margms
of the defect In the case of an obturator herma
this may be difficult because of the ngdity of
the margmns of the obturator canal, and n 2
sciatic herma great care must be observed lest
the supertor gluteal vessels be torn or the lum-
bosacral trunk of the sacral plexus mcorporated
m the attempted closure Each case of pelvic
hernia will have to be ndividuahized at the time
of operation and the best procedure chosen
Saatic hermas may also gamn egress through the
greater saiatic notch below the pyriformus mus-
cle at the location of the stump of the infertor
gluteal artery in the figure or through the lesser
scatic notch along with the converging fascicles
of the obturator mnternus muscle

So called internal hermas are primanly a prob
lem of the rehef of mtestinal obstruction and
except for the congemtal malrotations of the
testme they present no particular problem
from the standpomt of herma repair and so are
not considered 1 this atlas
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