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PREFACE

The following pages .re largely founded upon a series of 
papers and lectures, some of which have been published in the 
Proceedings of the Royal Society of Medicine and various 
Medical Journals. They make no pretence to he a complete 
treatise on the subjects of which they treat, but arc intended 
primarily to describe certain operations which I have employed 
for some time past and which I believe to have advantages over 
those commonly employed. Numerous excellent operations and 
other methods of treatment which arc fully described in text
books and special works on these subjects are only briefly 
alluded to. or indeed may not be mentioned at all. This 
must not be taken to mean that their value is not recognised, or 
that they are not the most desirable methods of treating certain 
groups of cases.

Anatomical, pathological, and devt" ’ facts and
theories arc considered only in so far as they have a practical 
bearing upon the operative treatment.

I have to thank the Director-General of the Army Medical 
Service for allowing me to make use of three papers written 
while I was serving abroad with the R.A.M.C., and for per
mission to publish the statistics given in Chapter III.

Many of the operations were performed at a general hospital 
in France, and I have to thank Lt.-Col. S. 11. Fairrie. R.A.M.C., 
who was at that time in command of the hospital, and the 
medical officers for their co-operation and assistance.

I am also indebted to many books and papers on these sub
jects which I hope arc fully acknowledged in the lists of 
references.

PHILIP TURNER.
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96 Some Anatomical and Vatiioi.ocivai. Considerations.

Diiunc the past twenty years or so ideas as to the etiology 
and treatment of inguinal hernia have undergone a great change. 
This is ehielly due to the inlluenee of the writings of Mr. Hamilton
Russell, of Mellxmrne, who. in 1 Stitt. ........... a paper * in which
lie made the suggestion that in all eases of inguinal hernia, hoth 
in children and adults, the sac was a congenital structure and 
that it was always derived from a persistent patent funicular 
process. This theory, generally known as the Saccular Theory 
of Hernia, was subsequently elaborated by Mr. Russell in a 
series of papers,f and in these a congenital origin was also 
claimed for the sacs of femoral, umbilical and direct inguinal 
hernia-, as well as the ordinary indirect form of the latter. This 
led to considerable controversy, especially as to the etiology of 
femoral hernial sacs, but as it is proposed to discuss in these 
pages only the common indirect variety of inguinal hernia 
there is no need to go into this matter here. Those who wish to 
further consider the facts and arguments in favour of Mr. 
Hamilton Russell's views will lind them ably and forcibly stated 
in the papers already mentioned, and also in the works of 
Mr. R. XV. Murray, of Liverpool.J who is a strong supporter of

* It. Hamilton Russell, “ The Etiology and Treatment of Inguinal Hernia in the 
Young,*" Laiicit, 1899, Yol. II., p. 1353.

t I». Hamilton Russell, “ Opération v. Truss in the Treatment of Inguinal Hernia 
in Childhood," Lanai, 1900. Vol. II.. p. 1128; “ The Congenital Factor in Hernia," 
Lanai, 1902, Yol. !.. p. 1.119 ; “The Congenital Origin of Hernia," Lanai, 1904, 
Yol. !.. p. 707 ; " The Pathology and Treatment of Hernia in Children," Lanai, 190.1, 
Yol. I., it. 7.

J It. \V. Murray, “ Observation» upon the Etiology of Oblique Inguinal Hernia, 
Lanai, 1900, Yol. I., p. 303 ; “ Note on the Etiology of Inguinal and Femoral Hernia," 
Lane cl, 1907, Yol. I., p 228; “ Hernia, its Cause and Treatment (Messrs, .1. and A. 
Churchill). 1908.
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95
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2 Inguinal Hernia
tin1 Saveiliar Theory. It is only necessary to state that, without 
altogether denying the possibility of a true acquired hernia, 
especially a direct hernia, in middle-aged and elderly men. I 
consider that the congenital origin of the sac in the vast majority 
ol' inguinal hernia' has heen conclusively proved, and that this 
view of the etiology must be the foundation and starting-point 
of a discussion on treatment.

Hcforc the days of the saccular theory, inguinal hernia' were 
divided into congenital and acquired. In the former, occurring 
almost entirely in infants and children, it was fully realised that 
the sac was a congenital structure, and that it was derived from 
an unobliterated funicular process : in the latter, which generally 
appeared during adult life, the hernia was regarded as due to 
the forcible tearing open of a weak part of the abdominal wall, 
and the protrusion, both of the peritoneal sac and abdominal 
contents, as the result of some sudden or long-continued strain. 
Acquired hernia was considered to lie of much more frequent 
occurrence than congenital, and the following quotation from 
Holmes' “ Principles and Practice of Surgery,” a standard work 
of thirty years ago. gives a good idea of the old view of the 
origin of the acquired variety. “The noil-congenital, or 
acquired, hernia' occur in consequence of a weakness of the 
abdominal wall at the seat of protrusion, and possibly also in 
consequence of an elongated state of the mesenteries of the 
viscera. The pressure of the viscera gradually pushes the 
peritoneum through the wall of the abdomen, and as it advances 
it contracts adhesions to the parts covering it ; and when it has 
emerged from the cavity ol' the abdomen it swells out into a 
pear-shaped tumour, the constricted part communicating with 
th<' general cavity, being its neck ; the dilated part, the fundus.”

According to the saccular theory the sequence of events is 
totally different. At whatever age the hernia first appears the 
protrusion of viscera does not force out a peritoneal pouch before 
it. but the hernial sac is already present, and has been in existence 
since infancy owing to failure of obliteration of the funicular 
process. The effect of the sudden or long-continued muscular 
strain is merely to force out some intra-abdominal structure into 
this pre-formed and already existing sac. There is no primary



Anatomical and Pathological Considerations 3
weak spot in the abdominal wall, and if no hernial sae is present 
the strain alone will not lead to the formation of a hernia. The 
old view of the nature of an acquired hernia is epitomised in Un
popular term “ Rupture,” while, according to the saccular 
theory, this is a complete misnomer.

The view that all hernial sacs have a congenital origin allows, 
however, that when the protrusion of abdominal contents has 
taken place, the continuation of the strain in the absence of 
effective treatment may lead to an increase in size both of the 
hernia and the sac. It also allows that the existence of a hernia 
will in time, owing to the mechanical effect of the unnatural 
distension of the inguinal canal, produce a secondary weakness 
in the aponeurotic and muscular structures which enter into its 
formation. Such weakness is. however, not the cause of the 
hernia, but the effect. This secondary or acquired weakness of 
the muscular structures may be, as will be pointed out later, a 
most important factor in the recurrence of a hernia after 
operation.

Since the first appearance of a hernia during adult life is such 
a frequent occurrence, it must follow, assuming the sacculai 
theory to he true, that many apparently normal persons must 
possess “potential hernia-”; that is. one, or possibly more, 
congenital sacs which are empty, but which are liable to have 
a piece of omentum or coil of intestine forced into them during 
some abnormal or unusual strain. That this is so has been 
definitely proved by pathological evidence. Thus Mr. Murray 
has published the results of two series of post-mortem examina
tions where there bad been no history or evidence of hernia 
during life, and death had taken place from some other cause. 
In one series of 100 cases,* a sac was found in twenty-one, while 
in several there were two or more sacs. In the other series, of 
‘-'(Id cases, f sixty-eight peritoneal diverticula were found, of 
which fifty-two were femoral and thirteen inguinal. Mr. Hamil
ton Russell also recorded a ease in which, though there was no 
evidence of hernia during life, there was found, after death, a 
peritoneal sac occupying the position of the sae of a direct

1

* Lanrtt, 1900, Vol. 1., p. ItOlt. 
t bmnt, I IN 17, Vol. I., ]». 228.



4 Inguinal Hernia

inguinal hernia.* He regarded the presence of these adven
titious sacs as strong evidence for the saccular theory as regards 
these forms of hernia. Inguinal hernia is often bilateral, and 
it is by no means uncommon for a patient who has been operated 
upon for a hernia to apply later on for treatment of a hernia 
which has subsequently appeared on the opposite side.

Some surgeons have advised that, when operating for hernia, 
the inguinal canal of the apparently sound side should also he 
explored for the presence of a potential hernial sac. Thus 
Mr. E. W. Houghton,f in eighteen operations for unilateral 
hernia, found a potential sac on the opposite side in ten eases. 
The frequency of the double sac does not. however, seem to be 
sufficiently great to warrant this as a routine measure. 1 once 
found a potential sac under the following circumstances: A 
patient was admitted with a right inguinal hernia, but. inad
vertently. the house surgeon had written up a diagnosis of left 
inguinal hernia. At the operation, the left inguinal canal was 
opened, and a sac of fair size was removed. The following day 
the patient complained that the wrong side had been operated 
upon, and. on coughing, the typical swelling made its appearance 
in the right inguinal canal. A few days later, another anaesthetic 
was given, and a very similar sac was removed from the right side.

The actual appearance of the hernia will depend upon a 
sudden or unaccustomed strain forcing some structure which 
should normally occupy the abdominal cavity into the pre
existing sac. Thus one would expect a considerable number 
of hernias to develop if a large hotly of men were taken from 
their ordinary occupations, especially if these were of a sedentary 
nature, and put to new duties calling for severe muscular exer
tion. This is exactly what occurred among the large numbers 
of men who were called from their civil occupations to military 
service. Large numbers of recruits developed hernias, either 
during the period of training at home or when sent for service 
abroad. In many, the hernia appeared to be an entirely new 
development, in others there was a history of a hernia during

* Lit uni, I!HI4. Vol. I„ |>. 707.
t K. W. Roughton, " Dilaterai Operation for Inguinal Hernia : its Advantages in 

Operating for Radical Cure in Young Adults," Lanrit, lull’, Vol. 1„ p. 1534.



Anatomical and Pathological Considerations 5

childhood or infancy, which was supposed to have been cured 
after wearing a truss ; while, again, in others there was a history 
of the occasional appearance of a swelling which either was not 
present when they were passed for military service or was 
thought to he too trivial to require treatment. Though I 
operated 011 a large number of these eases, certainly several 
hundred, in many of which the hernia had only been present a 
few days or weeks. I never once found any bruising or other 
sign of traumatism. On the other hand, in a few the hernial sac 
was continuous with the tunica vaginalis, and in some others, a 
definite fibrous cord could lie traced from the lower end of the 
sac along the spermatic cord to the upper part of the tunica 
vaginalis. The men were practically all strong and well- 
developed and otherwise healthy, and I strongly believe, in all 
these eases, that, though the hernia appeared to have been 
acquired, the sac was a congenital structure.

It will now be necessary to consider sonic points of the anatomv 
of the inguinal canal which explain how it is that this is not such 
a weak spot in the abdominal wall as at first appears to be the 
ease. The inguinal canal is an oblique intermuscular space 
about 1 \ inches in length, extending from the internal abdominal 
ring, which is situated about a finger's breadth above the centre 
of Poupart’s ligament, to the external abdominal ring, situated 
just above the crest and spine of the pubis. The two rings are 
not opposite one another, so that the whole canal has a valvular 
arrangement. The canal is. of course, only a potential space, 
for it is normally entirely occupied by the spermatic cord. The 
vas and the other constituents of the cord, which, within the 
abdomen, are found in the extraperitoneal tissue, pierce, and 
gain a fascial sheath from, the transvcrsalis fascia at the internal 
abdominal ring, which is situated immediately beneath the 
lower, free, arched border of the transvcrsalis muscle. The 
internal oblique extends lower down than the transvcrsalis. and, 
at first, is in front of the cord, thus forming part of the anterior 
or superficial wall of the canal. Its lower fibres, much more 
strongly arched than those of the transvcrsalis. after crossing 
in front of the cord and supplying a covering of cremasteric 
fascia, turn downwards behind it to join the conjoined tendon
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which forms part, of the posterior wall of the canal. The 
aponeurosis of the external oblique completes the anterior wall 
of the canal, and the spermatic cord emerges at the external 
abdominal ring, deriving a covering from the intereolunmar 
fascia which stretches between the two pillars. Thus the canal 
is hounded by two muscular structures, the internal oblique and 
the aponeurosis of the external oblique, while the trailsversalis 
also enters into its formation in that it arches above the internal 
abdominal ring, and also takes an important part in the formation 
of the conjoined tendon. We have now to consider the action 
of these structures, and the part each takes in strengthening the 
inguinal canal. As regards the internal oblique. I cannot do 
better than quote Mr. Hamilton Hussell's words * :

“ The inguinal canal has this curious peculiarity, that it is 
formed by a rigid tendinous half and an actively contracting 
muscular half, and this anatomical arrangement in itself serves 
to invest the inguinal canal with an interest of its own ; it is. 
so far as I am .able to recall, anatomically unique it certainly 
holds a unique position among the various seats of hernia, and 
must, therefore, be placed in a special category, and be accorded 
a study and examination proper to itself alone. Now when 
curved muscle fibres contract they straighten, and the effect of 
the straightening of these curved fibres is to cause them to 
descend towards a position parallel to the floor of the canal and 
so to close the opening. In other words, the action of the curved 
libres is sphinctcrio. and the inguinal canal is a half sphincter 
and is closed, so far as the structures passing through it permit, 
by this sphincter action. 1 need not. of course, remind you that 
the region of the internal ring is covered in and further sup
ported by a portion of the internal oblique as it springs from 
Poupart’s ligament ; that the conjoined tendon fortifies the 
inner part of the canal, and that the whole region receives support 
from its covering of external oblique aponeurosis ; but the 
enormously preponderating factor in the prevention of hernia 
is the sphineter-like action of the arched fibres, which limit the 
canal above as they pass to their insertion into the conjoined 
tendon. The immediate cause of the production of hernia is, 

* Lui Nil, 1899, Vol. 11., [>. 1353.
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in all cases, forcible compression of the abdominal contents, as 
in straining; and in the absence of such straining, there is no 
chance of the occurrence of hernia, for there is ample room in 
the quiescent abdomen for all the abdominal viscera, and a 
i'in-ii-lergo is required before any visons can be forced out. 
Furthermore, in the normal eondition of the inguinal canal, there 
is no opening, ex " as is occupas! and accurately filled by
the spermatic cord ; for the rest, the canal is a potential opening 
only, and does not become open until something is forced into 
it to make it so. Now. the compressing force which tends to the 
production of hernia we may. for practical purposes, regard as 
being invariably the contraction of the muscular system by 
which the abdominal contents are enclosed, but the contraction 
of the abdominal muscles involves also the contraction of the 
curved libres which, we have seen, constitute what I have 
ventured to call the sphincter of the inguinal oriliee."

We may add to the above description that the transversalis 
muscle probably lias some similar action. The lower libres of 
this muscle take origin from the outer third of Poupart"s liga
ment. curve inwards just above the internal abdominal ring, and 
then downwards, where they are joined by the lower part ol ihe 
internal oblique, with which they form the conjoined tendon, 
and gain insertion into the crest of the pubis. These curved 
fibres must also straighten when they contract, and must give 
a decided support to the inguinal canal as well as to the internal 
abdominal ring.

We have now to consider the part played by the aponeurosis 
of the external oblique. Two points are obviously of the 
greatest importance. The lirst is the presence of the external 
abdominal ring, and the second that the adjacent portion of the 
aponeurosis forms the most important insertion of the external 
oblique. This muscle, the fibres of which are directed down
wards and inwards, arises from the lower eight ribs. and. though 
the posterior fibres have an insertion to the crest of the ilium, 
the greater part of the muscle ends in the aponeurosis, the only 
attachment of which to bone, at any rate below, is to the crest 
of the "" and, throng "s ligament, to the pubic spine.
The long axis of the muscle, and lienee the line of most direct and

5
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8 Inguinal Hernia
powerful action, extends from about the seventh rib above to 
this bony insertion below. The external abdominal ring,* 
which arches over the spermatic cord at its exit from the inguinal 
canal, is bounded externally by Poupart's ligament, known also 
as the outer pillar, or crus, and internally by that part of the 
aponeurosis attached to the pubic crest which is the internal 
pillar, or eras; it is thus intimately related to the two most 
important bony attachments, and must be regarded itself as 
part of the insertion of the external oblique. The ring is 
generally described as “ somewhat triangular in shape,” and 
as the base of the triangle is formed by the spine and the crest of 
the pubis, it is seen that it has firm and definite boundaries 
below, and to the inner and the outer side. It seems to me. 
however, that sufficient attention has not been directed to the 
upper boundary or apex of the ring. It is easy to satisfy oneself 
that the upper limit of the ring is not an angle formed by the 
meeting of the two pillars. All that is necessary is to examine 
a patient with a hernia, or, indeed, a normal individual, lying 
down on a couch, by invaginating the scrotum and sweeping the 
finger round the margin of the ring. Such an examination will 
show that above there is a definite rounded margin, and if the 
examination lie repeated with the patient in the erect position 
it will be found that this margin is subject to very considerable 
tension. The ring is not an open gap. but is closed by the inter- 
columnar fascia which stretches between the two pillars and 
gives a sheath to the spermatic cord where that structure be
comes superficial. Above the ring scattered transverse bundles 
of fibres continue to connect the two pillars, and may sometimes 
be traced as high as the level of the anterior superior spine. If 
the upper margin of the ring be examined, as can easily be done 
at operations for hernia, it will be found that there is always a 
more or less complicated arrangement of fibres to strengthen 
this important spot. Figs. 1 and 2. drawn diagrammatically 
from actual rings, show a typical arrangement. It will be seen 
that, in addition to the intereohmmar fibres, there are also strong 
decussating bands passing from the inner pillar to the lower end

* Philip Turner. “ The External Abdominal Ring and its Importance in the Radical 
Cure of Inguinal Hernia/’ Guy's Hospital Report*, Vol. LI.
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IO Inguinal Hernia

ni' Poupnrt's ligament, and also from the upper part of I’oupart’s 
ligament to the lower part of the internal pillar. These de
cussating fibres are always present, but their strength and mode 
of arrangement varies considerably. Occasionally they are 
symmetrical, but often one band will be well-developed and the 
other only slightly marked. In most eases they are of much 
greater importance in securing the strength of this part of the 
ring than the intercol uni liar fibres, and they are also responsible 
Ibr the rounded character of the upper margin of the ring. 
Indeed, their structure is so definite and their importance so 
great, that this upper boundary of tin- ring seems worthy of 
a definite name. “ Intcrcohminar Ligament " expresses both 
its relation and function, and as such 1 shall refer to it on 
any subsequent occasion. In an aponeurotic structure, the 
fibres are chiefly developed in the line of the greatest strain, 
and lienee, in the aponeurosis of the external oblique, the general 
direction of the fibres is downwards and inwards. The appear- 
anceof the decussating fibres at the upper margin of the external 
ring can only mean that, this is a spot where there is considerable 
tension, and that the function of the intcrcohminar ligament 
is to strengthen what would otherwise be a weak spot. When 
the external oblique contracts the decussating fibres of the liga
ment must counteract any tendency to split up the aponeurosis 
from the upper margin of the ring. and. indeed, it would seem 
(piite possible that the effect of muscular contraction acting 
upon them is to slightly approximate the upper parts of the 
pillars of the ring.

From the above considerations we may conclude that the 
strength of the inguinal canal depends upon the normal develop
ment and the free and unimpeded action of the muscular and 
aponeurotic structures which enter into its formation.

It will now be necessary to discuss the nature and the causes 
of the secondary weakness which, we have seen, may appear in 
the inguinal canal as the result of the presence of a hernia. We 
have seen that the healthy inguinal canal is only a potential 
space, being completely occupied by normal structures ; but 
when a hernia is present this is no longer the case, for abnormal 
structures, the sac and its varying contents, also occupy the canal.
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When once the sac has become distended, the tendency is lor 
the hernia to increase in size, and thus abnormal pressure, which 
may he continuous or intermittent, and is variable in amount, 
will be exercised on the structures which bound the inguinal 
canal. If the hernia appears during infancy or childhood, the 
normal development of the muscular and aponeurotic structures 
will be impeded ; but if it develops during adult life, after the 
muscles have reached their full development, the tendency will 
be for these structures to undergo a greater or less degree of 
atrophy, thinning, or fibroid change. These changes are 
generally slow and gradual, but in old-standing eases they may 
become very marked. If the hernia is treated by operation at 
an early stage, before secondary changes have become marked, 
it is reasonable to hope, in younger patients who have not reached 
full muscular development, that, with the removal of the cause 
of the weakness, the muscles may recover their full strength and 
tone. In muscular young adults, too. provided that the hernia 
is treated at an early stage, before any marked secondary 
changes have occurred, it may be confidently expected that the 
muscles will regain their power and function when the source 
of weakness has been removed. When, however, we are dealing 
with patients of middle age or beyond, the possibility of the 
complete recovery of muscular power and tone becomes less 
likely, and, indeed, in old-standing hernias at these periods of 
life, the secondary changes are so great, and recovery of muscular 
power is so unlikely, that we must regard the inguinal canal as 
permanently and irretrievably weakened.

This acquired weakness affects all structures, both muscular 
and fascial, which take part in the structure of the canal. The 
internal abdominal ring, no longer a potential but an actual 
opening, is enlarged, and tends to increase downwards in tIn
direction of least resistance. The lower part of the internal 
oblique, instead of closely encircling the spermatic cord, becomes 
stretched and thinned out by the pressure of the neck of the 
distended sac. and, in late stages, is merely a fascial structure 
in which run a number of lax muscle fibres. The conjoined 
tendon also undergoes a similar change ; its outer edge becomes 
thin and atrophied, and the tendon is firm and resistant only to
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the inner side, instead of forming a strong posterior wall to tlie 
lower part of the inguinal canal. The external ring also enlarges 
by gradual stretching of the intcrcolumnar ligament, so that 
there tends to he some separation of the pillars, and the 
aponeurosis itself becomes thinned and weakened. Thus, in 
cases where a hernia has been present for many years, especially 
if it is of large size, the valvular character of the canal may 
disappear, so that the enlarged external ring may be nearly 
opposite the greatly increased weak portion of the posterior wall. 
There mav then be a direct gap in the muscular structures of the 
abdominal wall through which two. or even three, fingers can 
be introduced. Vnder these circumstances, when the most 
active period of adult life ha's passed, and the muscular system 
anywhere is more likely to degenerate than to improve, recovery 
of the normal strength and mechanism of the inguinal canal must 
be regarded as impossible ; hence, owing to the secondary or 
acquired weakness, an operation for the cure of the hernia is 
liable to be followed by a recurrence. Simple removal of the 
sac alone is unlikely to be successful, and it would appear to be 
desirable to adopt, in addition, some method of strengthening 
the inguinal canal.

The presence of secondary weakness is naturally of great 
importance in the operative treatment of hernia, and the indica
tions for treating it. as well as the methods to be adopted, will 
have to be further considered later on. Before operating upon 
a case of hernia it is always desirable to examine the affected 
side for the presence of any secondary weakness, and to gain 
some knowledge of its character and extent. This may be done 
by a digital examination of the external ring and the inguinal 
canal, the patient lying down upon a couch. The apparently 
sound side should also be examined, and the structures here 
compared with those on the side where a hernia is known to be 
present. The lower part of the scrotum is invaginated by the 
forefinger, which is passed upwards until the crest of the pubis 
is felt. The external ring will be felt immediately above the 
pubic crest. The size of the ring is then estimated bv sweeping 
the finger round its margin, when the rounded upper border 
formed by the intcrcolumnar ligament is also noticed. The
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normal ring should just admit the tip of the forefinger. If the 
finger ean he made to traverse it and enter the euua), the ring is 
certainly enlarged : if the tip of the linger lie pressed backwards 
through the ring, the conjoined tendon will lie felt ; if the ring 
is slightly enlarged, the thin sharp edge of this structure will he 
felt; while, if the canal is seriously weakened, the linger ean lie 
easily made to impinge upon that part of the posterior wall 
formed by the transvcrsalis fascia. As has already been pointed 
out. in very advanced eases it may be possible to introduce one 
or two fingers directly through the strctchcd-out canal and 
palpate the abdominal surface of the pubis. By this method of 
examination it will be possible, in most eases, to decide whether 
simple removal of the sue will sullice, or whether it will be 
desirable to adopt, in addition, some means to strengthen the 
abdominal wall. Sometimes, on thus examining a patient with 
a small hernia, or where the swelling has only recently appeared, 
considerable evidence of weakness in the muscular and apo
neurotic structures may, nevertheless, be found. In such eases 
it may be argued that the weakness found cannot have appeared 
since the hernia was first noticed, and that it must be regarded 
as primary weakness.

Another, and a more probable explanation, ean. however, be 
given. According to the saccular theory, the hernial sac has 
been present since infancy, and this abnormal structure, which 
has always occupied the inguinal canal, may have interfered with 
its normal development. It may be objected that this structure 
consists only of a thin peritoneal sac, and occupies so little space 
that it could scarcely give rise to any sutlieicnt or undue pressure 
on surrounding structures. We have to remember, however, 
that with the delicate tissues of a developing child, a very slight 
degree of pressure, if continued over a long period, may have a 
very grave effect upon the development, not only of muscular, 
but also of bony structures. Besides which it is extremely 
probable that, though there may have been no actual hernia, 
the sac has contained a varying amount of peritoneal fluid, 
which, though not sufficient to cause any noticeable swelling, 
may, nevertheless, have been sufficient to have interfered with 
the normal development of the canal.
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There are also two other causes of acquired weakness which 
are of great importance, for they have a very important hearing 
on the treatment of inguinal hernia.

Acquired weakness may he due to long-continued pressure by 
a truss. The effect of this pressure in children is to hinder the 
normal muscular development in the region pressed upon. and. 
in adults, to lead to atrophy of the muscle fibres. In advanced 
eases, both in children and adults, there may lie found, on 
examination, a soit area in the abdominal wall in the region of 
the inguinal canal as the result of this pressure. Such muscular 
wasting is doubtless, in both children and healthy adults, 
capable of recovery : but. on the other hand, it may. especially 
in later life, have an adverse effect upon the result of an opera
tion. This suggests certain practical rules which may be followed 
with advantage in the use of trusses.

In the first place, after the first year of life, there is no evidence 
that a truss really “ cures "" a hernia. The utmost it does is to 
keep the sac empty, and if the sac be kept in an undistended 
condition for some months or years the relation of the neck of 
the sac and the abdominal cavity may become so altered, 
probably in part owing to a relative diminution in size of the 
opening, and in part to the viscus which previously descended 
having become accustomed to some other part of the abdominal 
cavity, that an apparent “ cure "" may result. The sac, however, 
remains, and there is always a chance of the hernia reappearing 
later in life. It is no uncommon thing, when a hernia develops 
during adult life, to get a history of a hernia during childhood, 
which had been “ cured " after wearing a truss. Thus, in 
children and young adults, a hernia should always be treated by 
operation, and a truss should only be employed under the 
following circumstances : (1) In infants, where it is thought that 
there is a possibility of the processus vaginalis closing if the filling 
of the sac is prevented by some form of soft india-rubber truss. 
If, however, the hernia is large, if it becomes irreducible, or if 
it is with difficulty controlled by the truss, operative treatment 
should be carried out, even in infancy, provided the general 
condition of the child is satisfactory. (2) In older patients, a 
truss may be employed as a temporary measure if the general
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health, or some special circumstances, contra-indicate immediate 
operation. (:t) A truss should, of course, he used if the patients 
or the parents refuse operation, or if there are any permanent 
contraindications to operative treatment. From what has been 
said above it will lie seen that one of the chief safeguards against 
the recurrence of a hernia after a radical cure is that the mus
cular structures shall recover their power and tone. As a truss 
may hinderthis. and as it may be a source of acquired weakness, 
it should not be used after operation in those eases where there is 
a reasonable prospect of the success of the operation. It must 
lie remembered, however, in many of those eases where the 
acquired weakness is excessive, and especially where the hernia 
is of long-standing, or of large size, or only partly reducible, and 
the patient past the prime of life, that the object of the operation 
may be rather to enable the patient to wear a truss in comfort 
than to obtain a true radical cure of t he hernia. Needless to sav. 
in such eases the wearing of a well-fitting truss is part of the 
necessary after-treatment of the operation.

Injury to the structures bounding the inguinal canal may lie 
a cause of acquired weakness, and. as such injury is only likely 
to occur during operation, and must have an important bearing 
upon the ultimate result, this matter is of great importance, and 
calls for careful consideration. That trauma applied to the 
abdominal muscles may result in the appearance of a hernia is 
well known, and such a result is occasionally seen " rations 
for appendicitis and other conditions, especially where pus is 
present and drainage is necessary, and where incisions are 
required in the lower part of the abdominal wall.

When a muscle is injured, whether by division or laceration 
of its fibres, repair takes place by the formation of fibrous tissue ; 
no new muscle fibres arc developed. In order to avoid injury 
and consequent weakening of muscles in the exposure of deep 
structures during operations, the incision is always carried, if 
possible, between muscles, and, if this cannot be done, the muscle 
is split in the direction of its fibres. In the same way, when an 
aponeurotic structure is divided, it also should be split in the 
direction of its fibres. Otherwise there will be tension on the 
sear, and the newly-formed fibrous tissue will be liable to stretch.

9080
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These principles are illustrated by the methods in common use 
for opening tin1 abdomen lor the removal of the i In
the “gridiron “ incision, the muscles are split in the direction 
of their fibres, and additional strength is gained by the fact that 
the fibres of the split muscles run in very different directions 
In the incision through the rectus sheath the muscle is displaced, 
and. after the operation, the strength of the abdominal wall is 
ensured by the uninjured muscle intervening between the in
cisions in the anterior and posterior layers of its sheath. If a 
muscle is divided at its insertion, whether this is by muscular or 
tendinous fibres, subsequent stretching and weakening are 
particularly likely to ensue, since this is the point of maximum 
tension when the muscle contracts. In order to apply these 
principles to the operative treatment of inguinal hernia, it will 
be necessary first to consider the structure and anatomy of 
recurrent hernias and the causes of the failure of the operation. 
This subject scarcely seems to have received the attention which 
its importance merits, but Mr. Hattie read a most interesting 
paper on this subject as long ago as V.MI8.* on which many of the 
following remarks are based. Recurrent hernias fall into tin- 
two following groups, of which the second is by far the more com
mon. In the first, there is a sac of somewhat similar character 
to that of the original hernia. It follows the course of the 
spermatic cord, projecting from the external abdominal ring, or 
even extending down towards the scrotum, much as it did in tin- 
original hernia. In the second and more frequent group, there 
is chiefly a bulging forwards along the whole length of the 
inguinal canal. Further examination shows that there has been 
a splitting up of the aponeurosis of the external oblique from tin- 
external ring, which is elongated and enlarged, so that the 
intereolumnar ligament can scarcely be felt, or may have 
completely disappeared. In addition, the whole sear has 
stretched so that there is a general bulging forwards of all layers 
from the peritoneum to the skin. This condition can scarcely 
be regarded as a true recurrence of the original hernia, but is 
rather analogous to the post-operative ventral hernias which

* W. II. Battle, “ Keeurrenoe after the (>|K-ration for Radical Cun* of Inguinal 
Hernia,"" Lancet, ItMis. Vol, II.. p. loot.

4184
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occasionally develop after laparotomy, and is due. doubtless, to 
the same cause, viz., injury to the abdominal wall in the region 
of the incision, leading to weakness and subsequent yielding of 
the sear.

A third variety of recurrence may be distinguished, which 
is simply a combination of the two already described. The 
explanation of the first form of recurrence is that at the opera
tion the sac was not completely removed, so that a small pouch 
remained, allowing some abdominal structure still to pass into 
or through the internal abdominal ring. Mr. Hattie also 
suggests, as explanations of this form of recurrence, that either, 
owing to laceration of the neck ol the sac, the peritoneal cavity 
was not closed at the operation, or that, owing to straining, such 
as occurs in post-amesthetie vomiting, t lie ligature may have been 
displaced. If these suppositions are true, the contents will 
escape through a rent in the peritoneum into the inguinal canal, 
and the recurrent sac will lie of adventitious origin. The lesson 
to lie learnt from this form of recurrence is that the sac must lie 
completely removed, so that there is no pouch or depression of 
the peritoneum, and that the ligature must be securely tied after 
transfixion at a sullieicntly high level.

If a recurrent hernia of the second type be operated upon, an 
examination of the parts will confirm the view that there is a 
giving of the sear, and that the hernia is essentially traumatic. 
Much scar tissue will he found, and the various muscular and 
aponeurotic structures are inseparably matted together. The 
sear tissue is very lax. and much of it will have to lie excised 
before it is possible to bring the various layers of the abdominal 
wall together. The operation most commonly performed for 
inguinal hernia is Bassini's, or some modification of this. In 
this operation, in order to ensure complete removal of the sac, 
the inguinal canal is opened up by incising the external oblique 
aponeurosis from the external ring to where it covers over the 
internal ring. In doing this the decussating fibres of the inter- 
columnar ligament are divided. I have endeavoured to show 
the importance of this ligament, and also that it. as well as the 
lateral boundaries of the external ring, are an extremely im
portant part of the insertion of the external oblique. It is true
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that, after the removal of the sac, the aponeurosis is sutured and 
the ring reconstructed so that it is reduced to about the normal 
size. No suturing, however, can bring these fibres together so 
that they shall unite and form as strong a structure as the 
original ligament. The result is that when the external oblique 
begins to act the mechanism which draws the pillars of the ring 
together has been destroyed, and is represented only by some 
soft newly formed scar tissue at the upper border of the new and 
artificial external ring. It is easy to understand how. as the 
result of strain, the pillars of the ring may separate and the sear 
tissue repairing the incision in the external oblique may stretch, 
leading on eventually to the condition found in the second type 
of recurrent hernia.

An essential part of Hassini's operation is an attempt to 
strengthen the inguinal canal, based upon the assumption that 
weakness of this structure was the primary cause of the hernia. 
The method adopted is to suture the outer free border of the 
conjoined tendon to I’oupart's ligament, thus increasing the area 
of the posterior wall formed by the former structure, and 
diminishing the size of the internal ring. Certainly, il. at the 
dose of the operation, the posterior wall of the canal be examined 
with the linger, it feels much firmer and more resistant than it 
did before, but the amount of permanent good is open to doubt. 
There is a good deal of tension on the stitches, and it is probable 
that in many cases they quickly cut through. In any case, the 
conjoined tendon is mainly a muscular structure, and. as the 
result of the laceration and strangulation of its fibres by the 
sutures, the eventual addition to the posterior wall of the canal 
will be a thin layer of sear tissue which is liable to give and bulge 
when again subjected to strain. Now we have seen that the 
strength of the inguinal canal depends upon the normal and free 
action of the muscles which take part in its formation. Hence 
we may infer that, in children in whom the muscles have not 
reached their full development, and in adults with good muscular 
development and no marked secondary weakness, these attempts 
to strengthen the canal are not necessary, and that the laceration 
and interference with the functions of the muscles is more likely 
to be harmful than beneficial. The case is different in patients
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with licrnin of long duration mid great secondary weakness, and 
in older patients whose muscles are permanently stretched and 
weakened. Here one feels that there is no possibility of the 
muscles regaining their normal power and function. Owing to 
tile lax and thinned-out conjoined tendon, the tension on the 
stitches will lie less, and while it is unlikely that the additional 
injury will appreciably increase the muscular weakness already 
present, it is possible that benefit may accrue from the additional 
fibrous support to the posterior wall of the canal.

Mr. Battle, in the paper quoted above, discusses the causes 
of recurrence. Suppuration is commonly regarded as responsible 
for many cases of recurrence, but Mr. Battle found, in 107 
cases of recurrent hernia which lie collected, that there had been 
suppuration in only twenty-two. I"ndoubtedly the hernia 
reappears in some cases, which have become infected during 
operation, but in many recurrent hernias the wound healed by 
primary union at the original operation. Suppuration, in
judicious after-treatment, post-amestlietie bronchitis and vomit
ing may be contributory causes of failure, but the chief causes 
of recurrence of hernia after operation are: (1) Incomplete 
removal of the sac : ("J) the existence of an advanced condition 
of secondary or acquired weakness, often in an elderly patient, 
or in one not particularly suitable for operation : (3) trauma, or 
faulty technique, during the operation.

It is generally agreed, if an operation for the radical cure 
of hernia is a failure, that the recurrence will appear within a 
few months of the operation. Mr. Battle found that as many 
as 8.7 per cent, of recurrences were noticed within twelve months. 
Coley * gives statistics to prove that patients very rarely get

* " The Results of 1,000 Operations for the Radical <'ure of Inguinal and Femoral 
Hernia performed between 1801 and 1002, by \V. B. Coley, M.D., Annalx of Sunjery, 
June, 1003. Dr. Coley writes : “ In former papers I have stated that by far the 
greatest proportion of relapses occur within the first year after operation, and that 
most of them occur within the first six months. This opinion was based on an analysis 
of 3<i") cases of relapsed hernia observed in the out-door department of the Hospital for 
the Ruptured and Crippled, and operated upon by various methods. This series of 
cases showed that 8."» per cent, of relapses occurred within the first year following the 
operation, and that (iô percent, occurred within the first six months. I have recently 
made a study of I I'm new eases of relapse observed since the previous statistics were 
completed. This series shows that in 21» cases the interval between operation and 
relapse was unknown, leaving 13! I cases as a basis of calculation. It was found that 01, 
or 65 per cent., relapsed within the first six months, and III, or 80 per cent., within 
the first year after operation."
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recurrences after one year : over flO per cent, of the relapses 
appear in the first twelve months after operation. This early 
development of the recurrence is what one would expect if 
incomplete removal of the sac and trauma are regarded as the 
chief causes. If it were due to the formation of a new sac and 
the gradual opening up of the inguinal canal in the way an 
“ acquired ” hernia was formerly supposed to develop, one 
would expect a much slower process, and the majority of recur
rences might he expected to appear at a much later date than 
twelve months after the operation.

The practical hearings of the saccular theory, and the con
siderations which arise from it on the operative treatment of 
hernia, may he summed up as follows :

(1) The essential cause of inguinal hernia is the presence of the 
congenital sac. There is no primary weakness of the abdominal 
wall which causes the hernia to appear.

(2) Hence, to cure the hernia, it is essential to completely 
remove the sac. As there is no primary weakness, there is no 
need to attempt to strengthen the inguinal canal.

(8) The operation should he carried out as soon after the 
appearance of the hernia as possible, before the development of 
any secondary weakness.

( t) In eases where there is advanced and irrecoverable 
secondary weakness the sac should be completely removed 
and an attempt made to strengthen the inguinal canal.

(5) The operation should, in all eases, be carried out with tin- 
least possible damage to the structures entering into the forma
tion of the inguinal canal.

(6) The external abdominal ring, since it is an important 
insertion of the external oblique, should not be divided, unless 
for some reason this is absolutely necessary for the satisfactory 
performance of the operation.
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The Ofkuative Treatment of Ixuvixal Hernia.

The operation wliieli will be described in the following pages 
attempts to carry ont the principles stated at the close of the 
last chapter. The operation in children and young adults, 
where there is little or no secondary weakness, will lie first 
described, and. subsequently, a modification which enables the 
conjoined tendon to he sutured to l’oupart's ligament, as in 
Ibissini's operation, which is employed in older patients and those 
where well-marked secondary weakness is present. The prin
ciple of the method is that the sac is approached from above, 
immediately below the internal abdominal ring, instead of 
dividing the external ring, slitting up the external oblique, and 
opening up the inguinal canal, as is usually done. Generally 
speaking, this particular operation is applicable between the 
ages of four and thirty years, but each case must be treated on 
its merits. Kspecially important is the examination for the 
presence and extent of any secondary weakness in the manner 
which has already been described. In infants and young 
children the inguinal canal is so short, and the internal and 
external abdominal rings are so nearly opposite one another, 
that it is possible to satisfactorily remove the sac bv freeing and 
isolating it after it has emerged from the external ring, and then 
drawing it down and ligaturing it as high as possible. In older 
children and adults the canal is longer, and if this procedure 
were adopted there would almost certainly he left a funnel- 
shaped projection of peritoneum through the internal ring which 
would probably lead to a recurrence of the hernia.

I first employed the method of completely removing the 
hernial sac through an incision through the external oblique in 
the region of the internal ring about eight years ago. At first. 
I operated in this way in children, but have since used it more 
and more in adults, until at the present time, except where
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special indications point to the advisability of some other 
method. 1 use it, or a modification which will also he described, 
as a routine method in all eases. The credit of first suggesting 
the desirability of approaching the hernia in this way belongs. 1 
believe, to Mr. (•. L. Cliicnc, who. after I had read a paper on 
“ The lladieal Cure of Inguinal Hernia in Children ” before the 
Royal Society of Medicine. Section for the Study of Disease in 
< hildren.* in 1912, drew my attention to a paper of his which 
1 had not previously seen. In this paper t Mr. Cliicnc advocates 
ligature of the neck of the sac immediately below the internal 
ring without opening up the inguinal canal, lie puts forward 
the three following principles: (1) That for practical surgical 
purposes all oblique inguinal hernias are primarily due to the 
presence of the congenital sac. (2) In young adults, the valvular 
action of the muscles guarding the internal abdominal ring 
will he regained if the cause of the dilatation of the canal 
he removed. (9) If the neck of the sac be efficiently dealt 
with, it is quite unnecessary to interfere with the remaining 
portion in the inguinal canal or the scrotum. While thoroughly 
in agreement with the first two of Mr. Chicne’s propositions. 1 
am quite unable to accept the third. To leave any part of the 
sac behind in the inguinal canal would only be to leave an 
abnormal and useless structure, which might become distended 
with fluid and. in any ease, might interfere with the muscles 
regaining their normal action, or actually be the cause of in
creased secondary weakness. I can only repeat that I regard 
complete removal of the sac as the most essential part of the 
operation.

The Operation.
For convenience in description, it will be assumed that the 

patient is a young adult aged about twenty : that the hernia is 
on the right side : that the sac is not continuous with the tunica 
vaginalis, and that there is no appreciable secondary weakness. 
In a younger patient the operation will be similar, but the 
incisions will be shorter, and the structures involved will be

* Philip Turner, “ The Radical Cure of Inguinal Hernia in Children,'* Pr<tr. liny. 
Sor. 3f(d., 1912, Vol. V., Section for Study of Disease in Children, p. 133.

t (1. L. Chiene,“ Preliminary Note on a Simple Operation for Vncomplicated Hernia 
in Young Adults," Brit, Med. ./(turn.. 1907, Vol. II.. p. 1389.
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smaller and more delicate. The operation may lie described in 
the following stages.

(1) I’rrliiiiiiiiit'n I’n parution.—This will lie on t he usual lines, 
according to I lie practice of the surgeon. For t lie past live years 
I have always used a solution of 2 per cent. picric avid in metliy 
luted spirit for sterilising the patient’s skill, and have found

-S;^S"„

. ..

it perfectly satisfactory. One important advantage that it 
has over tincture of iodine is that it is less irritating to the 
sensitive skin of the scrotum. This is of special importance in 
children, who are apt to put their < under the sterile pad 
after preparation by the iodine method and scratch to relieve 
the irritation.

(2) The Skin Incision (Fig. »). This is at a slightly higher 
level, and. hence, further from the groin than in Hnssini s 
operation. The incision is about three inches in length, and runs

42
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parallel to and slightly above Poupart \ ligament, ending below, 
just above the spine of the pubis. Skin and fascia* are cleanly 
divided down to the aponeurosis of the external oblique, care 
being taken not to incise the latter structure at this stage. 
When any divided vessels have been secured the superficial 
structures are dissected back, so as to give a good view of 
the aponeurosis and of Poupart"s ligament. The external

RING

abdominal ring is not fully exposed, though its upper margin 
should be identified at the lower angle of the wound, and its size 
and general condition investigated by inspection and by digital 
examination.

(3) Infixing the Kjh rnal Oblique (Fig. t).- If the aponeurosis 
be examined the general direction of its fibres will be found to 
follow the long axis of the skin wound, though the intcrcolumnar 
fibres will be seen and also the interlacing fibres of the inter- 
columnar ligament. The aponeurosis is not of uniform thick

er. OBLIQUE.



The Operative Treatment of Inguinal Hernia 25

ness, and one or more narrow thinner areas, between strong 
bundles of longitudinal fibres, will nearly always lie Ibnnd just 
above I'oupart's ligament to the outer side of the external ring. 
An division, from three-quarters of an inch to one inch in length, 
should lie made in the direction of the longitudinal fibres, 
commencing about a fingers breadth above the centre of 
I’oupart's ligament, and extending downwards and inwards in 
the direction of the external ring. A thinned part of the 
aponeurosis should be chosen for tin- incision, if possible, and. 
in any case, the aponeurosis should lie split in the direction of 
its fibres, and care should lie taken to avoid division of im
portant bundles of intereolumnar or oblique fibres. The lower 
end of the incision in the aponeurosis will end about half an inch 
from the margin of the external ring.

( t) A’.r/wsim' of the S/urmiilic Coni. If the margins of the 
incision in the external oblique lie held apart, the fibres of the 
internal oblique will be seen curving from I’oupart's ligament, 
downwards and inwards, to join the conjoined tendon. Hv 
means of a blunt dissector the aponeurosis is separated from 
the internal oblique below as far as the external ring, outwards 
as far as I’oupart's ligament, and also to the inner side of the 
incision ; there is no need to separate these structures in an 
upward direction. The lower border of the internal oblique, 
just above the external ring, will thus lie brought into view. 
A small hook-shaped retractor is next introduced through the 
incision in the aponeurosis, and. with its help, the lower border 
of the muscle is strongly retracted by an assistant towards the 
upper end of the wound (Fig. 5). If a suitable retractor is not 
to hand, a small aneurysm needle can be employed quite satis
factorily for this purpose. When the internal oblique is re
tracted the region of the internal ring is exposed, and the 
cremaster can lie seen extending down from the retracted 
muscle and covering the spermatic cord. A word of warning is 
necessary at this stage of the operation. If the hook of the 
retractor lie made to press too deeply, and if it lie not introduced 
quite in the long axis of the inguinal canal, the spermatic cord 
itself may lie displaced inwards, puzzling the operator, anil 
leading to an unnecessary delay, and probably laceration of the
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muscle, while it is sought fur. This is quite easily avoided, and 
is. indeed, unlikely to occur if only t lie possibility of the displace
ment ol' the cord lie borne in mind. With a pair of toothed 
dissecting forceps and a blunt dissector, the operator now tears 
through the cremaster, thus bringing into view the spermatic
cord enclosed in the ....................irm lascia just below the
internal abdominal ring (Fig. <i).

Km. .*i.

f xr. OBLIQUE.

/NT. OBLIQUE

EXT. ABDOMINAL RING

(•>) Isolution of the Spermatic Coni. The fascial sheath en
closing the spermatic cord and the hernial sac is then seized by 
dissecting forceps and drawn forwards into the wound. The 
cremaster is peeled oil it. at first in a longitudinal direction and 
then transversely (Fig. 7). As the cord is gradually freed it is 
drawn, by traction on the dissecting forceps, more and more 
through the incision in the aponeurosis until at last it is com
pletely freed behind, when it may be prevented from slipping 
back into the inguinal canal by passing a pair of Spencer-Wells’

«
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forceps behind it. When this Inis been done retraction of the 
internal oblique is no longer necessary. The entire manipula
tion should be carried out as gently as possible. The spermatic 
cord contains the nerve supply of the testicle, and any undue 
traction may have an effect on the respiration and pulse in this, 
as well as in other operations for hernia. I f the surgeon is careful 
and the anaesthetist watchful, no harm will result to the patient.

Km. (i.

EAT. OBLIQUE.

RE TRAC TED ------- i
/NT OBLIQUE \'V

SPERMATIC CORO
COVERED BY

CREMASTER.

This stage of the operation presents no difficulties, and is rapidly 
and easily accomplished.

((>) Separation tint! I solution of the Stir. The fascial covering 
of the cord is now opened in a longitudinal direction bv forceps 
and blunt dissector. This brings plainly into view the vessels 
of the spermatic cord, and, as there should he no injury to the 
veins and hence no bleeding, the white margin of the sac is 
generally seen at once, and is secured by a pair of Spencer-Wells’ 
forceps (Fig. 8). The longitudinal opening in the fascial sheath
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must lie <>l' siilliciciit length, say, three-quarters of an inch, more 
of the cord being drawn out into the wound if necessary. At 
this stage of t he opérât ion care must lie taken not to lacerate t lie 
sue itself, under the impression that it is only a fascial Inver- 
This is hardly likely to occur in the type of adult patient we are 
at present considering, as the sac w ill probably be a fairly strong, 
firm and definite structure. Occasionally, however, in adults.

Km. 7.

CUE MASTER.

/NT. OBUt

SPERMATIC CORO > t
COVERED BY

/NFC/ND/BUUFORM FASCIA

and not infrequently in children, the sac may lie an extremely 
thin and delicate structure. Vnder these circumstances the 
edge may be transparent and indistinct, and it may then be 
accidentally This may lie recognised by the smooth,
shiny appearance of the inner serous lining of the sac, and 
probably also by the escape of a little clear fluid. In doubtful 
cases, too. a probe may be passed through the opening into the 
peritoneal cavity, and also along the distal part of the sac 
towards the scrotum. Should this accident happen the margins

14
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of the rciit should he secured by a pair of Spencer-Wells' forceps. 
Provided that it he recognised at once, opening of the sac at this 
stage is not likely to lead to serious dillicultics, hut if it should 
csea ie notice and the sac he badly torn, the subsequent ligature 
of the neck of the sac may lie a very dillicult proceeding.

The edge of the sac having been secured, the next step is to 
separate it in a transverse direction from the normal structures

I'm. s.

SPERMATIC PLEXUS

DEFERENS

4^

of the spermatic cord. A great help at this stage is to keep the 
various structures well spread out. This may he effected by 
traction on the edge of the sac on one side and convenient 
fascial strands on the other, or the left forefinger may he intro
duced behind the cord and the sac and other constituents lie 
well spread out over this. Transverse separation is effected by 
gradually peeling away the veins of the spermatic plexus by 
means of the blunt dissector until the opposite margin of the 
flattened-out sac is reached (Fig. 8). Isolation and separation
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of the sac is usually quite easy : the veins generally peel away 
without (lillicultv ami without any bleeding, and in many eases 
the sae can he separated without the vas deferens ever eoining 
into view at all. This stmeture can he readily reeognised by 
its eharaeteristie appearance and feel, and it is well always, after 
separation of the sae. to recognise its presence in the cord by 
these means. Occasionally the freeing of the vas from the sae 
is a matter of some difficulty. It is often much more closely 
connected with the sae than are the veins. Indeed, sometimes 
the vas almost projects into the sae. and when this happens 
with a thin-walled sae laceration can only be avoided by the 
exercise of great patience and care. Needless to say. the vas 
must on no account, he seized with the forceps. The parts arc 
well stretched out. and the blunt dissector, working longitu
dinally. is gradually insinuated through the fascia which connects 
the two structures. When once the separation has been effected 
it can be readily extended, both in an upward and a downward 
direction.

The sae is now completely separated from the accompanying 
structures for a short distance. The lower end is next pulled 
upon, and the separation is continued in a downward direction 
until the lower end of the sac is reached and freed. This is 
accomplished by the same means, viz., by keeping the con
stituents of the cord and the sae well spread out. and bv the use 
of the blunt dissector. The lower part of the sac is likely to lie 
more adherent, and sometimes there will lie found a solid fibrous 
cord extending downwards from its lower end. which doubtless 
represents an obliterated portion of the processus vaginalis. 
The blunt dissector will sullicc even for the separation of this 
adherent part, and it is as well to avoid the use of any sharp 
instrument, which may lie followed by hainorrhagc. whereas, 
if the blunt instrument is used, any small vessels will be lacerated 
and will not bleed. Indeed, the whole process of separation 
ought to be a bloodless proceeding. The lower free end of the 
sae is now secured by forceps and is drawn downwards while the 
upper end of the sae is freed by dissecting the vas and the veins 
away in the same manner. The sae must be strongly pulled 
upon until the extraperitoneal tissue in the region of the internal
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abdominal ring is distinctly seen and the vas and veins are quite 
separate I'nnn it in this region. The whole sac is now completely 
free and is ready for removal (Fig. !l). There is no dillicnlty in 
separating the lower end of the sac. even if this extends down to 
the level of the tunica vaginalis, fur. hy traction, even the upper 
end of the tunica vaginalis may he draw n up through the external 
ring. and. if this he of sullicicnt size, even the testicle may he

VAS DEFERONS

-SPERMATIC 
\ PLEXUS

Km. a.

brought up into the Held of operation. It is of interest to note 
that in these manipulations the external abdominal ring will 
never he split open, owing to the action of the intereolumnar 
ligament, though there may he some splitting of the aponeurosis 
in the opposite direction. It will be well here to repeat that it 
is necessary during separation that the sac shall he empty. The 
sae is more diilicnlt to identify, anil is much more liable to lie 
lacerated, if it is occupied hy a piece of omentum.

(7) Removal of the Sue. If there he any doubt as to whether
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a piece of omentum or an intestinal coil occupies the neck, the 
sac should he opened between two pairs of forceps, and the 
interior inspected or explored with the finger. The operator 
having satisfied himself that there are no contents, the sue is 
drawn down as much as possible, and is then transfixed and 
ligatured. A piece of medium catgut threaded oil an ordinary 
curved surgical needle serves for this purpose, and the needle 
is passed through the sac just above the level where the extra- 
peritoneal tissue is seen. II' this is done the sac « ill lie ligatured 
just above the neck, and is then cut away with scissors. No 
funnel-shaped projection of the peritoneum into the internal 
abdominal ring will lie left, and the sac will be completely 
removed. The transfixing ligature is now cut short, and the 
stump, when released, disappears from view beneath the lower 
margin of the internal oblique. This muscle now resumes its 
normal position anil covers in the anterior wall of the inguinal 
canal. The vas and spermatic plexus, with any shreds of 
fascia, are pushed downwards into the canal with a blunt instru
ment. and the field of operation now presents much the same 
appearance as at the ‘ ^ operation, viz... the incision
in the external oblique with the fibres of the internal oblique 
crossing almost at right angles beneath it. At one time I used 
to leave the ends of the transfixion ligatures long after removal 
of the sac. and. afterwards, to thread the ends on a needle 
separately and pass them through the internal oblique above the 

ring. When tied they fixed the stump of the sac at 
this level, and hence any dimpling of the peritoneum would he 
at some little distance from the opening in the fascia. As this 
procedure must have the effect of fixing the internal oblique at 
this spot anil also of damaging its fibres. I have for some time 
given it up. believing that the free action of the " ‘ 
muscle is of greater importance than the fixation of the stump 
away from the internal ring.

(8) ('Insure of the Wound. The small incision in the external 
is now closed with a continuous suture of fine catgut 

(Fig. 10). and, after the superficial vessels have been secured by 
torsion or by ligature, the edges of the skin are brought together 
by a few silkworm-gut stitches. The extra distance of the lower
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edge of the wound from the groin enables a sterilised pad, secured 
by a spiea bandage, to securely cover the wound without danger 
of slipping.

(!t) .tfttT-trcutnwnt. As a rule, the patient is allowed up at the 
end ill'll fortnight, and at the end of another week will be able 
to walk about fairly well. It is advisable, however, that lie 
should not follow any employment calling for severe muscular

exertion for another two or three weeks, and the interval mav 
be i in exercise involving a gradually increasing use of
the muscles. No truss is worn during convalescence, or at any 
time after the operation.

Treatment of the Sac when this Structure is continuous 
with the Tunica Vaginalis.

This arrangement of the sac limy have been diagnosed before 
the operation, or the communication may only become evident

6659
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when t In' attempt is made to identify the lower end of the sac 
(stage ti). There is no diiliculty in recognising this condition 
during the operation, for, as the lower end ol the sac is drawn 
upwards, the upper pole of the testicle can he drawn right up to 
the external ring. ami. if the latter structure is unusually large, 
the whole organ can he pulled through into the inguinal canal. 
Two methods of treatment are possible : (a) The sac can he 
transfixed and ligatured just above the tunica vaginalis, ami is 
then divided on the proximal side of the ligature. In this way 
the testicle is provided with a closed serous covering. (/<) The 
junction of sac and tunica vaginalis may he cut through and the 
testicle may he drawn through the opening so that the serous 
layer of the parietal part of the tunica is in contact with the 
fascial structures of the scrotum, much as in the operation for 
hydrocele. Of these methods the first is the most desirable. 
If the second he adopted, care must lie taken that all small 
vessels in the divided edge of the tunica vaginalis are secured, 
otherwise oozing may occur with the formation of a ha'inatoma 
of considerable size. In either case the testicle should at once 
he replaced in the scrotum.

The Operation on the Female.
This is carried out on exactly the same lines. The round 

ligament is much more dillicult to separate from the sac than is 
the spermatic cord in the male. This is owing to the fact that 
the sac in the female is much more wrapped round the ligament, 
and. indeed, the latter is sometimes almost provided with a 
mesentery. It is thus generally necessary to remove the liga
ment with the sac. hut fortunately this can he done without any 
after-effects or disability.

The Operation in Adults when Secondary Weakness 
is Present.

When secondary weakness, as shown by laxity and thinning 
out of the internal oblique, thinning of the aponeurosis of the 
external oblique and enlargement of the external ring, is present, 
provided that the weakness is not excessive and that the age of
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it. the following modification of the may lie tried. It
Inis been [minted out that in sueh eases the muscles are unlikely 
to recover their tone and that the weakness must lie regarded as 
permanent. I’ndcr t licse circumstances, suture of the conjoined 
tendon to 1’onpart‘s ligament is unlikely to produce ; 
further weakness, and there is a reasonable prospect that an 
additional layer of librous tissue behind the cord will add to the

£XT. OBLIQUE

CONJOINED TE-NDON

UÛAMENT

strength of this part of the inguinal canal. This, however, may 
be accomplished without dividing the intcrcolulunar ligament, 
which, as has been pointed out. is an important safeguard against 
giving and bulging of the sear and the devc " of the
common form of recurrence after an operation for the cure of 
hernia. The operation closely follows the lines already described, 
but the incision in the external oblique is rather longer, and is 
continued right down to the intercolunmar ligament and a little 
to the outer side of the external abdominal ring. The actual
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condition of the internal oblique and the conjoined tendon are 
now ascertained I » v inspection and palpation, and it is often as 
well not to finally decide as to the necessity of suturing the 
posterior wall of the canal until this has been done. 1 he 
spermatic cord is exposed, the sac isolated and removed in 
exactly the manner already described. The spermatic cord, 
after removal of the sac. is drawn out through the incision in the

aponeurosis. Two pairs of Lane's tissue forceps are now made 
to encircle the whole of the structures which form the cord. 
These raise and retract the cord at the upper and the lower ends 
of the wound, and in this way a good view of the posterior wall 
of the canal is obtained (Fig. 11). The conjoined tendon can 
be distinctly ‘ ' into view, and a little dissection beneath
the outer margin will expose the deep aspect ol Poupart s 
ligament. Two or more mattress sutures can now be passed 
between these structures behind the spermatic cord, and, when

17
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tied, the conjoined tendon is brought down to the ligament 
across the posterior wall of the canal. The cord is now replaced, 
traction being made on the testicle, if necessary, for this purpose.

If the aponeurosis of the external oblique is thinned and 
stretched, the margins of the incision may be overlapped.

Another method of strengthening a weakened condition of 
the aponeurosis is the “ Darn and Stay-lace Method." inde
pendently suggested by Mr. Sampson Handley * and Mr. Charles 
Bennett, f Though I have no practical experience of this 
method, it would appear to be of service in these cases.

If the external abdominal ring is abnormally large, the con
tinuous suture closing the opening in the aponeurosis mav be 
continued downwards, approximating the pillars until the ring 
is of about the normal size (Fig. V2). As the intcrcolunmar 
ligament is not divided, this, even if it should do no ultimate 
good, cannot weaken the ring, and it is possible, if the pillars 
are thus held together, that the fibres of the intcrcolunmar 
ligament may contract or that they may be reinforced by the 
devc" of some new fibres. This approximation of the
pillars may be carried out in eases where, though I he aponeurosis 
is not thinned and the internal oblique is well developed, yet the 
external ring appears to be unduly large. It must be remem
bered that a large external ring alone does not predispose to 
recurrence, unless there is also weakness'of the internal and I he 
external oblique. In any case the ring must not be so diminished 
in size by the sutures as to cause any constriction of the vessels 
of the spermatic cord.

Though any operation for the radical cure of hernia is generally 
straightforward, yet occasionally cases are met with where 
unexpected difficulties, usually connected with thinness of the 
sac. intimate connection of this with the vas, or unusual or 
adherent contents, arise, and call for considerable patience and 
trouble in overcoming them. In the operations which have 
been described above, the most important stage is the initial 
separation of the sac from the spermatic cord. Before and

* W. Sampson llantlley, “ The Darn and Stay-la re Mot lint 1 for the Radical Cure of 
Inguinal Hernia,' l*ructitiimrr% .lune, MHS.

t ('harles Bennett, “ Inguinal Hernia," (Jla-'tijoir Medical JournnL September, 1917.
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lift i-r this stage. il is unlikely I lint there will he any particular 
dillieulty. hut n little extra time and care expended upon the 
isolation of the sac from the vas and veins and their laseial 
connections will save much time and trouble at later stages ol 
tlie operation. It is of the greatest importance that the sac shall 
not lie lacerated, for, should this happen and the rents extend 
up to the internal ring, considerable dillieulty may he experienced 
in closing oil the peritoneal cavity. Injury to the veins ol the 
cord is easily avoided, hut should this occur owing to undue 
haste or insuilicicnt care, there may he a laemi a causing a 
long-standing thickening of the cord, and which may lead to 
an unnecessarily prolonged convalescence. Dillieulty with the 
contents of the sac is not likely to arise, lor an irreducible hernia 
is. generally spei g. a contra-indication to this _ nr
operation. When the separated sac is drawn down preliminary 
to transfixion and removal, it is as well to carefully inspect the 
upper end and make sure that I lie bladder is not drawn down 
with the neck of the sac. This is very unlikely to happen with 
the tvpc of hernia for which this operation is indicated, hut I 
have seen it on several occasions. The bladder can he recognised 
by the presence of muscular fibres. It should he separated from 
the sac. and care must he taken that it is not pierced by the 
needle or encircled by the ligature.

Advantages of the Operation.

The sac is completely removed, and. as the ligature is applied 
above the level of the neck, there is no protrusion of the stump 
through the internal ring. The operation is simple, easy and 
neat, and is rapidly performed. With a little practice, it will 
he found that the time required for the majority of cases is less 
than a quarter of an hour. The sac is removed with the 
amount of injury to. or interference with, the structures which 
form the inguinal canal ; indeed, the sac is exposed by drawing 
the muscles which form its anterior wall aside rather than by 
dividing them, for the incision in the external oblique does not 
open the canal, hut enables it to he reached by drawing the 
internal oblique aside. Since the fibres of the internal oblique
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du not run in I lie saine direction as those of the aponeurosis Imt 
cross at an angle lieneath them, these muscles will, when they 
subsequently contract, pull in different directions, and hence 
their action may lie compared to that of the abdominal muscles 
after the “gridiron " incision for " eetomy. As the sac
should lie removed without injury to the veins there should be 
no laematoma. and any subsequent thickening of the cord due 
to hiemorrhage is very unusual. If the inguinal canal lie again 
examined by invaginating the scrotum with the linger during 
convalescence, it will lie found that the external ring has sharp 
and definite margins, and that both it and the canal show little 
or no evidence of any injury during the operation. This is verx 
different to the feel of these structures after Hassini s operation, 
where, owing to the amount of sear formation, it is often im
possible to identify the various structures. It is this sear tissue 
which may yield as the result of continued strain and produce a 
bulging and “ recurrence " in the site of the opera! ion. Allot her 
appreciable advantage is that the incision is slightly further from 
the groin, and hence the possibility of secondary infection of the 
wound from this region is less. Occasionally, after an operation 
for hernia, the patient has retention of urine for a day or two, 
due, 1 believe, to the extensive dressing which is employed and 
which often includes scrotum and penis. I have never known 
retention to occur after this operation, and I attribute this to tin- 
si tuple dressing required and to the fact that it is kept in position 
by an ordinary spica bandage.

I have heard it urged as a disadvantage that the operation 
has to be carried out through a “ keyhole " incision, which does 
not admit of a satisfactory view and investigation of the parts 
concerned. This criticism is scarcely justified, for the only 
stage of the operation which is carried out through the small 
incision is the exposure and freeing of the spermatic cord. For 
the separation, isolation and ligature of the sac the essential 
part of the operation as much of the cord as is desired can bi
ll raw n out and exposed to view. It is always possible, too, in 
the event of any unexpected dillieulty. to continue the skin 
incision an inch or two in a downward direction and. by dividing 
the external ring and opening the canal, to obtain a free view.
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and to cam' out any other operative procedure which was 
thought desirable.

Another possible advantage, applying chiefly to eases where 
there is a slight degree of secondary weakness, was pointed out 
bv Sir (i. Makins. It is that, in the event of failure, the inguinal 
canal would not have suffered any permanent damage. A 
recurrent hernia is nearly always an unsatisfactory ease to 
operate upon possible because, in the majority of eases, some 
other surgeon has generally performed the original operation 
but after the operation described above there would probably 
lie but little scarring, and the parts would be in a favourable 
condition for some further and more extensive procedure.

In conclusion, it may again be pointed out that the operation 
is intended for favourable eases in children and healthy young 
adults and not for large hernias where there is great secondary 
weakness, or for hernias in middle-aged or elderly people, where 
the muscles are unlikely to regain strength and tone. There 
is. of course, every gradation between these groups of eases, and 
it is especially in these doubtful ones that the modification may 
be employed.

This method should not be employed for eases of strangulated 
hernia, for this is essentially an operation for intestinal ob
struction. the cure of the hernia being a minor consideration : 
free exposure of the canal is necessary for the examination and 
manipulation of the congested and inflamed contents.

For similar reasons, and also on account, of liability of lacera
tion of the sac. it should not be employed for incarcerated or 
irreducible hernias. The importance of making sure that the 
sac is empty during the operation in < ary eases has already 
been insisted upon.
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Tuf. Hksim.ts or tiii: Orr.ii.vrmN.

In the case o|‘ children it is generally agreed tluit. il Ilu1 sac 
lie completely removed, the results of the operation I'or the cure 
of inguinal hernia are extremely satisfactory, even when the 
neck of the sac is exposed by dividing the external ring and 
slitting up the aponeurosis of the external oblique. No attempts 
are made to strengthen the canal, though the aponeurosis and 
the ring are carefully sutured, and the satisfactory results are 
attributed solely to the complete removal of the sac. In 1!MH 
Sir II. Stiles, giving an account of a series of :tliO eases, wrote : * 
“As regards recurrence, many of the eases have been too re
cently operated upon to enable me to give definite statistics. 
At present I am only aware of a recurrence in four eases. Two 
were strangulated hernias (both since cured by a second opera
tion). in which the structures at the neck of the sac were freely 
divided before the bowel was returned. The third was a child 
with epispadias, in whom there was also separation of the pubes 
and imperfect development of the ' s of the abdominal wall. 
The fourth was a delicate infant, aged five months, who developed 
a slight bubonocele six months after the operation.” Mr. It. XV. 
Murray, in I'.KMi.f records a series of 102 eases without a relapse 
in at least twelve months after the operation. Many other 
equally convincing series of eases have been published.;;: The 
results obtained after complete removal of the sue. after opening 
up the inguinal canal, are extremely satisfactory, and it might 
he confidently expected that the results after employing the 
method described in the previous chapter would be equally good.

* II. Stiles. Hr il. Med. Journ.. 1004. Vol. II.. p. 812.
t R. \V. Murray. Hr il. Mnf. ,/ouni., MM 10. Vol. I., p. (ill. “ The After-results of a 

Series of Operations for Radical Cure of Inn Hernia in Children.”
* l)rs. Mull and Colev. M<d. Iter., April I Nth. 100."». publish an account of 1,070 opera 

lions on children by Massini's method. There were only six relapses, hut mention is 
made of another series of I2Ô eases operated upon by other methods, about 1802. in 
which there were live relapses.
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Indeed. I uni unaware of a recurrence having taken place in any 
ease in children, say. under the age of sixteen years, in whom 
I have employed this method. It will, therefore, only he 
necessary to consider the results in patients who have reached 
adult life. Itetween the years 11(12 15(15 I operated upon a
considerable number of adults, using either this method or the 
modification, and the results, to the la st of my belief, were very 
satisfactory, though I heard of two or three relapses in subjects 
of doubtful suitability. The war has been the cause of such an 
upheaval that it would now be. in all probability, impossible to 
trace the after-history of any number of these cases. I am, 
however, by the kindness of the Direetor-tieneral of the Army 
Medical Service, able to give some account of a series of eases 
upon whom I operated in France during the war.

It has already been pointed out that, assuming the truth of 
the saccular theory, a considerable number of hernias would 
make their appearance as the result of the change from a more 
or less sedentary life to the strenuous, active and unaccustomed 
conditions of military service. This is exactly what did happen, 
and whereas, in the early days of the war. such cases were 
invalided home for operation, the number became so large, and 
th importance of getting the men hack to duty quickly became 
so great, that, unless there was some special indication to the 
outran-, it was decided that these eases should he treated in 

hospitals in France.
In March, lttlti. instructions were issued to the effect that 

suitable cases of hernia, varicocele, hydrocele and varicose 
veins were to be operated upon in certain selected hospitals, 
one of which was the hospital to which 1 was attached. These 
operations were only to he carried out during periods when it 
was anticipated that there would he no severe pressure upon the 
accommodation by large numbers of battle casualties. It was 
further suggested that the eases selected for operation should, 
as a rule, be men under the age of thirty, and that the hernias 
should he of small or moderate size, and not of long standing. 
The instructions to operate only on suitable cases were, however, 
fairly liberally interpreted, and. provided that the general 
condition of the patient and the local condition of the inguinal
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canal were such as to give a reasonably good prospect of render
ing the men quickly lit for general service, operation was advised 
in men over thirty or with old-standing hernias of considerable 
size. It will be seen that the careful preliminary examination 
of the inguinal canal in these doubtful eases was of the greatest 
importance. Nearly every kind and degree of hernia was seen 
among those admitted. There were a fair number of recurrent 
eases, nearly all of which had been operated upon a few months 
previously in home hospitals, either shortly before, or just after, 
joining the army. The recurrence was in each ease either of the 
second type, or a combination of both types (.see pp. Hi 17). 
With one or two exceptions, it was not thought likely that these 
men would be rapidly lit for full service, and so they were fitted 
with trusses or invalided home, aeei " g to the severity of the 
condition. In addition to vent ml. umbilical, and femoral hernias, 
there were inguinal hernias of all degrees of severity. Many 
were middle-aged men from labour " s who had worn
trusses for many years, and who required new trusses in place 
of old and worn-out appliances. In all. during the year ItMti.
I 17 eases of inguinal hernia were treated by removal of the sue 
without opening up the inguinal canal, in the manner described 
in the last chapter. In this series the modification in which the 
conjoined tendon is stitched to I’oupart's ligament was not 
employed.

Some account of this series of cases would appear to he of 
interest for two reasons. In the first place, there is the question 
of the immediate results in a series of operations on “ clean “ 
eases in a hospital primarily intended for wounds, most of which, 
as is well known, were in a highly septic condition. I must 
admit that I regarded the prospect with some anxiety. A 
special operating room was set aside for these cases, with 
separate instruments, dressings and "imccs. These opera
tions were not performed when active lighting was in progress, 
for I hen the entire accommodation of the hospital was required 
for wounded men. including the special theatre and instruments. 
After such a period, before being used for “clean” cases, the 
operating room was thoroughly cleaned out and all instruments, 
etc., sterilised before again being set apart for this purpose.
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As lav as possible separate wards were kepi lor these patients, 
Imt complete separation I’rom wounded men was impracticable, 
neither was it possible for them to be in charge of a medical 
olliccr who had no septic wounds to attend to.

In the second place, considerable interest is attached to the 
late results of a series of operations for the cure of inguinal 
hernia, in which the patients are of the fairly uniform type 
described above; the operation and the conditions of the 
operation the same in all eases; the after-treatment uniform; 
and the object of the operation anil subsequent treatment the 
same in all. viz... to render the men lit for full military service in 
as short a time after the operation as possible. It will be 
generally agreed that this is a much more severe test than is 
likely to occur with a number of consecutive eases in civil 
practice.

As a rule, the operation was performed two or three days after 
admission, but in a considerable proportion, since most of the 
men were sent down from duty with their units at the front, 
often suffering from boils or other sept ie lesions, slight bronchi I is. 
slight pyrexia, or some other minor ailment, an interval of one 
or two weeks for I hi' treatment of these disorders was necessary 
before the men were fit lor operation.

Vsually, the men were allowed up about fourteen days after 
the operation, and after another week or so. unless they were 
kept for a longer period for light ward duty, were discharged to 
the convalescent depot ; there they were given gradually in
creasing exercises and light duties, and in about three weeks 
they were sent to their base depots for duty. No ease ever 
hail to be rc-admittcd to hospital from the convalescent depot, 
and the commanding olliccr. Lt.-Col. .1. Dalrymplc, H.A.M.C.. 
informs me that in no ease was there any trouble with the 
wound, and that all the men did well during this stage of their 
convalescence. Certain of the men were discharged direct from 
I he hospital to I heir base depots ; I licse were kept at the hospital 
on “ light hospital duty ” for three or lour weeks instead of 
spending this time at the convalescent depot. It will thus he 
seen that the object of the operation was to render the men lit 
for full duty in about six weeks.
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The following talilv shows thv <lis|iosiil of tile I t7 dises on 
their discharge from hospital : —*

Disposai, or Casks.

Tii Cum. I)«'|int l)ireet to Invalided to
Total Cases. and thence to dut v. Hase Depot. the Cuitcd Kingdom.

U7 117 II Hi

As the reason of the opérât ion was to render men lit for 
service in France. it will lie necessary to examine the reason 
for discharging sixteen eases to home hospitals.

Hkason

One ease (1) . 
One ease (2) .

( tne ease (li) 

( Inc ease ( I )

Ko It TliAXSIT.lt TO IloXIK llosi'ITAl.S.

Suppuration.
. l’oxt-operative thromliosis til" the left 

femoral vein, after an operation for 
right inguinal hernia.

Severe double coxa vara discovered only 
after the operation.

Ilifinatnria and cystitis. Uccogniscd only 
after operation, hut probably pre
existing.

One ease (à)
Two eases (ti. 7) 
Nine eases (s lti)

I'ncumonia. (1’ost-operative.)
I hhility.
All hail been operated upon Idr some 

days, and were doing perfectly well. 
They would all, in the ordinary course, 
have heen discharged to the con
valescent depot, hut. owing to an 
urgent order to clear the hospital to 
make room for wounded, they had to 
he evacuated.

If the last nine eases he omitted, only seven eases out of l.'IS 
had to he evacuated, and of these two (Nos. :t and f) were on 
account of unrecognised pre-operative conditions, and not to 
post-operative complications.

It will lie noticed that only one ease had to he sent home on

* Cases <if inguinal hernia in which other operations were employed, and eases of 
femoral and ventral hernia are not included in these figures.
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account of suppuration. This was a fairly severe infection, 
calling for opening up of tlie wound and one or two incisions for 
drainage. In addition to this, in a very few. certainly not more 
than three or four, there was a little trilling superficial sepsis, 
due probably to a ligature, but scarcely bad enough to delay 
convalescence. When one remembers the conditions under 
which the operations were performed, and the fact that probably 
50 per cent, of the men were suffering from boils or some other 
septic lesions at the time of admission. I think that this must be 
considered very satisfactory.* In all cases the skin was sterilised 
by means of a ’1 per cent, solution of picric acid in methylated 
spirit, which I had employed instead of the customary iodine 
solution, since 1013, and which I suggested would be a useful 
substitute for iodine in military surgery in October. 101 t.f

Respiratory troubles after the aiuesthctic occurred in a fair 
number of eases, being generally an exacerbation of some pre
existing condition. Though only one ease was evacuated after 
pneumonia, the two eases described as “ debility " were in 
reality the result of respiratory troubles following the operation.

Late Results.
-In 1017 an attempt was made to ascertain the condition of 

all these patients. At first I intended to ascertain if the result 
was satisfactory twelve months after the operation, hut in those 
days, in France, twelve months seemed to be a very long time, 
and the chance of tracing the men after this interval appear)d 
very dubious. It must be remembered that, while these opera
tions were being performed and enquiries were in progress, the 
first battle of the Somme took place, in 101(1, and. in 1017, the 
battles of Arras. \ imy. Messines and the lighting in Flanders, 
and that the men sent down for operation belonged to. and were 
sent back to. units engaged in these struggles.

This being so, and as information was required to guide one
* During tin* same period there was one other ease of suppuration a varicocele. 

Though these operations were continued at intervals until the end of the war, I etui only 
recall two other “ clean cast's in which suppuration occurred another hernia anil 
also a ease of varicose veins. This must have been considerably less than I per cent. 
of all eases. The great majority healed firmly and soundly by primarv union.

t l\ Turner, (luff's Um/i. Gazrlh, October 24th. I!H4.* A Note on t he l sc of Picric 
Acid for Sterilising the Skin." Also “ An Investigation of the tiermicidal Properties 
of Pit ric Acid," and other papers, Guys lJo«p. (luzvth, November, 1U14.
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in future eases of this description, the following plan was even
tually decided upon. Six clear months were allowed to elapse 
after the month in which the man was discharged from hospital. 
In the month following these six clear months an enquiry was 
sent out to the medical olliecr of the unit to which the man 
belonged before admission to hospital, asking for an examination 
and a report on the condition of the hernia.

For example, suppose a man was operated upon in April and 
discharged from hospital in May. six clear months were allowed 
to elapse, and the enquiry was sent out ill the following December. 
As a matter of fact, in a large number nine clear months inter
vened between the discharge of the patient and the sending out 
of the notice. It will be seen that the earliest possible time 
that the patient could be examined would be over seven months 
after the operation, and it might lie as long as eleven months. 
Nine months may lie taken as the average time. I most 
thoroughly realise that this time is very short and that the 
results cannot lie regarded as the ultimate results ; but the same 
would be true if the enquiries had been sent out a few months 
later. We have seen (.sir p. Ill) that it is pretty generally 
agreed that, if a hernia does recur after operation, the relapse 
usually occurs in the course of a few months, and that from 
■Sà 00 per cent, of recurrences appear in the course of the first 
twelve months. I am inclined to think that, with such a severe 
test as that to which these men were subjected, the relapse, 
should it occur, would lie still more likely to appear in the early 
months. At any rate, such a record should enable one to form 
some idea of the ‘ ultimate results, and. what was of
great importance at the time, give one an idea as to whether it 
was worth continuing with this particular operation in these eases.

To roughly one-third of the enquiries sent out no reply was 
received ; in roughly another third a reply was received to tin1 
effect that the man could not lie traced ; in some of these the 
man had not rejoined the same unit, in others lie had been 
transferred to some other unit and had been lost sight of; in 
others, again, the man had afterwards been again sent to hospital 
with trench fever, nephritis or some other illness. In the 
remaining third the men were definitely traced, and a report

3366
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received on their eondition. Five ol" the men had been reported 
as killed, wounded or missing.

The results obtained are shown in the following table :—

Number of cases. No reply. Not traced. Traced.
1 17 Hi 50 51

Cases traced. No recurrence. Killed or wounded. Recurrence.
51 15 5 1

If the men who had been reported killed, wounded or missing 
be regarded as successful eases, as I think is quite justifiable, 
for they were obviously fit for general service, we have, of the 
eases that could be traced, fifty fit and only one recurrence in 
about eight or nine months after the operation. As regards the 
ease which recurred, the medical ollieer in charge informed me 
that a swelling reappeared six months after the operation, that 
lie had been provided with a truss, and was able to continue on 
full duty. It was interesting to note that several medical 
oHiccrs, when writing, pointed out how unsatisfactory it was to 
have men who were wearing trusses in front line units. It would 
have been interesting to know to which type the recurrence 
belonged, but the impression given was that it was a small 
bulging and probably belonged to the second group.

At first 1 was rather disappointed that so many of the men 
could not be traced, but when one remembers the circumstances 
under which the enquiries must often have been received, it is 
extremely gratifying that so many medical officers in those 
strenuous times were able to examine and to report upon the 
men in question. Large numbers of the men, of course, never 

their original units, hut had to he sent back to other 
battalions or units, and many of those who did rejoin were 
subsequently transferred before the arrival of the enquiry.

Doubtless there were other recurrences among the eases about 
whom there was no reply, or who could not be traced, and very 
possibly some of those who were satisfactory at the time of the 
enquiry relapsed later : but. from the above figures, their number 
was probably small, and. considering the severity of the test, 
these results must be regarded as very satisfactory.

These operations were continued during 11117 and l!tl8, hut

5953
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in the former year, owing to t lie urgent need for men, as many as 
possible were fitted with trusses.* so that those operated upon 
were of a less suitable type. Though some time may have been 
saved, it is probable that the slightly longer time required for 
operative treatment would have made the men nilieli more lit 
to stand the strain of aetive military duties.

In 1!)1S. owing to the demands upon hospital aeeommodation 
for wounded men. these eases were largely transferred for treat
ment to special hospitals, where the pressure was not so great.

* Casos suitable for operation were often provided with trusses as a temporary 
measure. The men were instructed to apply for operation at it later and more suitable



CHAPTER IV.

Tuf. ÏMI'F.ltFF.C'TLY Dl'.SCF.XDF.I) AM) tuf. Ahnoiimai.i.y 
Descended Testis.

Some Developmental, Anatomical and Pathological 
Considerations.

The imperfectly <>v abnormally descended testicle is n de
formity which, though it may not give rise to symptoms during 
childhood, will almost certainly lead to serious consequences 
during adult life. The deformity may he unilateral or bilateral, 
the latter being by far the more serious, on account of the un
certainty as to whether the malposed organs are functional. In 
either ease, however, owing to liability to injury and to attacks 
of inflammation, it is likely to be the cause of severe disability 
to a young adult who wishes to lead an ordinary active and 
vigorous life; on this account it is in ordinary times a bar to 
those who wish to enter the public services, as well as in many 
other walks in life. Frequently, too, the deformity is com
plicated by thi‘ presence of a hernia, and in this case the abnormal 
position of the testicle will have an important bearing upon the 
treatment of the hernia, operative or otherwise.

The treatment of an undescended testicle is thus a matter of 
great importance, and I think that it will be generally admitted 
that the results of the operations commonly employed can 
scarcely be regarded as satisfactory.

It will be necessary, before discussing the treatment, to 
briclly consider certain anatomical and pathological points 
which have a practical bearing upon this. No attempt will be 
made to go into these matters fully: they will he found ade
quately described in standard surgical and anatomical text
books and also in Mr. Me.Xdam Eccles" book on the “ Imperfectly 
Descended Testicle." * to which 1 am indebted in many of the 
remarks which follow.

The ImjH'rfectly Descended Testicle." hv W. McAilnm Eccles. London. 1903.



Anatomical and Pathological Considerations 51

It is scarcely necessary to mention that I lie testes are developed 
during tile early months of fatal life, one on each side of the 
mid-line in the region of the kidney, and that the descent of these 
organs to the scrotum takes place during the later months, the 
process being completed before birth. Since, however, imperfect 
descent must depend upon some abnormality in the natural 
process, it will be well to briefly consider the manner in which 
this change in position is brought about.

The spermatogonie tissue of the testicle is developed from the 
germinal epithelium of the genital ridge, which is situated to 
the inner side of the W’olllian body. From the latter structure 
is developed the excretory apparatus of the testicle, including 
the coni vasculosi, the vasa olTcrentia. the rote testis, and also 
the cells lining the basement membrane of the seminiferous 
tubules. From the Wolllian duet are derived the convoluted 
tube of the epididymis, the vas deferens, the ejaculatory duct 
and the vcsieuliv séminales. The rudimentary testicle and the 
Wolllian body soon become suspended from the dorsal region 
of the peritoneal cavity by a mesentery known as the 
mesorchium. This peritoneal fold is continued in an upward 
direction to form the plica vasculosa, in which the blood-vessels 
pass to and from the testicle, and in a downward direction, where 
it is known as the plica gubernatrix. because the giibernaeiilmn 
here passes forwards to reach the lower pole of the developing 
gland.

The guhcrnactilum appears during the fourth month of fatal 
life, and reaches its maximum development during the sixth 
month, when it forms a definite cord-like structure extending 
from the testicle to the groin. It is at lirst composed of con
nective tissue, but. later, muscle fibres both of the striped and 
nnstripcd varieties are found, the former being derived from 
the muscular fibres of the developing oblique muscles of the 
abdominal wall in the region of the inguinal canal. Above it 
is contained in the plica gubernatrix. and is attached to the lower 
end of the testicle and epididymis ; below, its attachment is 
more complex. It traverses the abdominal wall along the 
course of the inguinal canal, where part of its fibres blend with 
the muscles, but the main part of the structure is continued down

4—a
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beyond this to the superficial tissues of the groin, where some 
libres are attached to that portion of the skin which eventually 
becomes the scrotum ; others are directed inwards, and arc 
attached to the pubis and the root of the penis, while other fibres, 
again, may be traced to Scarpa’s triangle and even to the 
perineum, where they may be attached to the ramus and the 
tuberosity of the ischium.

In the sixth month the processus vaginalis makes its appear
ance. This pouch-likc outgrowth of the peritoneum is neither 
pulled down by the gubcrnaeuluin nor pushed down before the 
advancing testicle, but appears to be a true outgrowth of the 
peritoneum through the abdominal wall in the situation of the 
inguinal canal in front ol" the gubcrnaeuluin. deriving, as it 
extends towards the scrotum, coverings from the internal and 
external oblique muscles. This gives an explanation of the 
fully formed processus vaginalis and tunica vaginalis, which arc 
commonly present even when the testicle, owing to the failure 
of the normal process of descent, may never even have entered 
the inguinal canal.

There is still a good deal of uncertainty as to the actual 
mechanism by which the descent of the testicle is brought about, 
especially as to the part played by the gubernaenlum. Probably 
the principle of " unequal growth," as seen in the marked 
development of the lumbar region of the spine at this stage of 
fœtal development, has a good deal to do with the change in 
position; if there is a rapid increased growth of the structures 
bounding the posterior wall of the abdominal cavity above the 
level of the primitive testicle, accompanied by a comparatively 
small increase of the structures below this level, there must 
naturally be an apparent movement of the testicle towards the 
lower part of the peritoneal cavity.

The presence of muscular fibres in the gubcrnaeuluin suggests 
that this structure may exert some active influence in drawing 
the testicle down towards the scrotum, but, on the other hand, 
the scattered nature of these muscular elements and the presence 
of cellular tissue has led many to regard it as having a more 
passive function, viz., that of drawing the testicle towards the 
scrotum by a slow fibroid change and contraction in the con-
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licet i vc tissue. It is possible that the action of the gubernaculum 
may he still more passive; it may act simply as a ligament 
attaching the testicle to the scrotum, so that, as the surrounding 
parts grow and the ligament does not increase, the testicle 
gradually assumes a lower and lower position in relation to the 
abdominal wall and contents. It would seem that the descent 
of the testicle can be explained by a combination of the two last 
suppositions without assuming any active contraction of the 
guhcrnaculum. In any ease, tin- known attachments of the 
giihcrnaculum in the fœtus ; the relic of this structure, in the 
normal adult, connecting the testicle with the skin of the scrotum, 
and its arrangements and attachments in eases of imperfect 
descent, and especially in malposition or ectopia testis, strongly 
suggest that it has a very important function in the descent 
of the testicle from the fœtal to the adult position. For the 
purpose of comparison it may be pointed out that, in the 
female, the ovary undergoes a similar though less extensive 
process of descent.

The testicle attains a position opposite the internal abdominal 
ring in the sixth month, enters and traverses the inguinal canal 
during the seventh and eighth months, and reaches its permanent 
position in the scrotum at the end of the eighth month. That 
part of the peritoneal pouch which occupies the scrotum becomes 
the tunica vaginalis, while the channel of communication with 
the peritoneal cavity should rapidly atrophy and close, so that 
the whole process of descent of the testicles and closure of the 
processus vaginalis should be complete at birth.

Abnormal Punition* of the Testicle. The testicle may lie 
arrested at any point in its descent between the abdominal 
cavity and the scrotum, lienee three stages of imperfect 
descent are recognised: (1) It may lie retained within the 
abdominal cavity so that it cannot be felt on palpation. (2) It 
may be situated within the inguinal canal. (3) It may traverse 
the inguinal canal, but be arrested just below the external 
abdominal ring. In all varieties a certain amount of mobility 
is generally present. Thus the testicle may be occasionally 
palpable in the inguinal canal, and. at other times, completely 
disappear into the abdominal cavity, or. on the other hand.
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m;iv sometimes leave the canal below and he felt just below the 
external ring.

To these three varieties may perhaps be added a fourth, and 
a less serious. The testicle has reached the scrotum, but hangs 
at a higher level than normal and is probably decidedly smaller. 
This condition is often associated with a hernia, and it is while 
examining the latter that the condition of the testicle is noticed. 
Attention was drawn to this by Mr. ,1. (>. Calvcrlcy.* who points 
out the desirability of calling the attention of the patient to the 
condition of the testicle before operating on the hernia, lest 
the difference in size should be noticed afterwards by the p. lit, 
who would then probably attribute it to the operation.

In addition to imperfect descent of the testicle, abnormal 
descent, or ectopia testis, is occasionally met with. Here the 
testicle passes through the inguinal canal, but. instead of entering 
the scrotum, reaches some abnormal situation. Four varieties 
of this condition are recognised. (1) It may. after leaving the 
external ring, pass upwards and outwards towards the anterior 
superior spine of the ilium. (*J) It may pass inwards in front 
of the pubis to the root of the penis, (,‘t ) It may pass backwards 
into the perineum. ( f) It may pass downwards and outwards 
into Scarpa's triangle; it is often stated that, in these cases, 
the spermatic cord traverses the crural canal instead of the 
inguinal canal. II' it happens at all. this is certainly a very 
rare occurrence, and. as a rule, the testicle has followed its 
normal course through the inguinal canal in spite of its unusual 
destination.1

Manx causes have been suggested, both for imperfect descent
* .1. Cl. Calverley, Lanat, 1917, Vol. 1., p, -77.
t The statement that the testicle may |»ass through the crural canal and so reach 

Scarpa's triangle occurs in many standard works on surgery, including several pub
lished during the last few years. As a rule no reference is given to any recorded ease, 
but if any such is given, it generally turns out, on looking up the original reference, to 
be a, clinical example of an abnormally descended testicle situated in Scarpa’s triangle 
in which descent throw'll the crural canal is inferred, but is not verified by operation or 
dissection. For example, Mr. .lacobson, in his book “ Diseases of the Male Organs of 
Concretion," quotes as an example of “ ectopia testis crura I is " a ease shown by Dr. 
W. Fow 1er (Lancet, 1*90, \ ol. I . p. 9119). Though in this case the testi< le was situated 
in Scarpa's triangle, there is no evidence from the published account of the ease that 
the testicle and t he spermatic cord had traversed the crural canal instead of t he inguina I 
canal. Mr. McAdam Ecclos (Ax-, su/ira cit.) regards the occurrence of this abnormality 
as very doubtful, a statement with which I thoroughly agree. I have never met with 
such à case and know of no museum preparation which shows it. There is no example 
in the Koyal College of Surgeons’ collection.
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and for abnormal descent. It will lx- host. s. to consider
the latter condition first, for here the descent lias been satis
factorily accomplished, but, for some reason, t lie normal posit ion 
has not been attained : often it will be found that the testicle 
has actually travelled further than would be necessary for it 
to reach the scrotum. There is very little doubt that, in most 
cases of ectopia, the abnormal position of the testicle is due to 
some abnormality about the attachment of the lower end of the 
gubcrnaculum. It has been seen that this structure, normally, 
is connected with a number of structures in addition to the skin 
of the scrotum, and the abnormally descended testicle appears 
to be drawn into its unusual position by the action of one or more 
of these groups of fibres. Probably the attachment to the 
scrotum is weaker than it should lie. and the testicle is displaced 
by the action of the stronger fibres.

For example, in perineal ectopia, it would seem that the 
testicle is drawn beyond the scrotum into the perineum by the 
action of the fibres of the gubcrnaculum which pass to this region, 
and which may lie attached to the ischium; presumably this 
fasciculus is. in these cases, stronger, or at any rate has a 
stronger action than, that division of the gubcrnaculum which 
has a scrotal attachment. The abnormal arrangement of the 
gubcrnaculum may lie verified at operations for ectopia 
testis.

Another possible cause of the ectopia is that the testis may 
lie displaced to its unusual position by the pressure of a co
existing hernia. This is especially likely when the testicle is 
displaced either towards the anterior superior spine or into 
Scarpa's triangle. The occasional association of an interstitial 
hernia with a displaced testicle strongly suggests that the 
unusual position and arrangement of the hernial sac is due to 
some interference with the descent of the hernia by the testicle, 
and. if this is so. it would seem to be equally possible that in 
some cases the pressure of the hernia might have an effect in 
displacing the testicle.

The gubcrnaculum is likewise, in all probability, mainly 
responsible for the imperfect descent of the testicle, though it 
is likely that other factors also play a more or less important

41
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part. Weakness of its attachment to the scrotum, deficiency 
of its muscular action, and attachment to the superficial tissues 
of the groin in the neighbourhood of the external abdominal 
ring, have all been suggested as possible causes, and the latter 
condition is often noticed during operations. It is also very 
probable, though, so far as I am aware, it has not been verified 
bv actual dissections, that there may be some abnormality 
about tbe upper attachment of the gubcrnaculum to the testicle. 
Normally it should he connected with the lower end of the 
testis and epididymis, but should this be weak or absent, and 
should the gubernacidum end above in the extraperitoneal tissue, 
or should its main connection be with some other structure, it 
is manifest that the normal descent of the testicle would be 
jeopardised. The fact that the imperfectly descended testicle 
generally shows, also, many signs of arrested development is 
decidedly in favour of some abnormal process occurring here, 
and it is conceivable that some error in the formation of the 
gubcrnaculum in this situation might, by tension or pressure 
upon the vessels, interfere with the development as well as with 
the normal process of descent.

A number of other conditions, among which are the following, 
have been described or suggested as possible causes of imperfect 
descent. The long mesorchium, which is generally present, mav 
allow the testicle to hang so freely in the peritoneal cavity that 
it may fail to enter the inguinal canal, or may only do so at such 
a late stage that complete descent is impossible. However, the 
persistence of the mesorchium, as will lie explained later, may be 
due to the absence of the normal ptdl and guidance of the 
gubcrnaculum. Peritoneal adhesions, the result of intrauterine 
peritonitis, may. in some cases, unduly limit the mobility of the 
testis ; it is. however, very unusual to meet with any traces of 
these during an operation. Also, shortness of the vas deferens 
and the veins of the spermatic plexus have been suggested as 
causes ; though these are sometimes found, they arc more likely 
to he the effect than the cause of imperfect descent. The same 
is probably true with narrowness of the inguinal canal and poor 
development of the scrotum, both of which have also been 
regarded as causes. Over-action of the cremaster muscle seems
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rather a fanciful cause of imperfect descent.* but it may here Iw 
pointed ont that, in infants and children, strong action of this 
muscle may occasionally draw the testicles up to the external 
ring, or even to a still higher level. This action is only tem
porary. but it must be remembered that, in a child, absence of 
the testicle during an examination may be due to this cause ; 
the true condition will be obvious if further observations are 
made.

The Anatomy of the Imperfectly Descended Testicle.

The examination of pathological préparai ions and t he observa
tions made in the course of operations show that, in many ways, 
the anatomy of t he undescended differs from that of the normally 
descended testicle. As these anatomical facts have an important 
bearing upon the operative treatment, it will be necessary to 
briefly consider t hem.

The tunica vaginalis is always present, and is often re
markably large and baggy. It commonly extends to a much 
lower level than the testicle; for instance, it may fully occupy 
the scrotum while the test is itself is arrested in the inguinal 
canal. This agrees with the mode of development, for we have 
seen that the processus vaginalis of the fœtus is neither pushed

* Mr. Jacobson, “ Diseases of the Male Orpin» of (leneratioii," p. 41. mentions 
several cases in which a normally descended testicle has been drawn up into the inguinal 
canal, presumably as the result of a strong action of the cremaster and lias then 
permanently remained in the abnormal position, becoming, clinically, eases of imperfect 
descent.

I have recently had under my care the following ease in which a normally placed 
testicle appears to have been permanently retracted into the inguinal canal : I). \\\,
aged nineteen years, was admitted into Huy's Hospital with the following history : In 
June, HHS, while engaged in his work as a sawyer, lie strained himself severely while 
lifting the trunk of a tree weighing about eight hundredweight ; he felt something slip 
up into his groin, and, on examining himself, fourni t hat the left testicle had disappeared 
from the scrotum. At the same time, or shortly after, a swelling appeared in the left 
groin. The patient states that until this time both testicles had been present in the 
scrotum, and that they were of equal size ; also that he had never suffered from hernia, 
and had never had any swelling in the groin. Hi* father and mother both confirmed 
this history, and were emphatic that nothing abnormal had ever been noticed before 
the accident. The retracted testicle had never since the accident returned to its normal 
position. ( >11 admission there was a small hernia, and the testicle, which could be felt 
in the inguinal canal, could be manipulated just through the external ring; the left 
side of the scrotum was well developed. At the operation the anatomical condition 
found was that of an imperfectly descended test is ; there was a large tunica vaginalis, 
which connected with the peritoneal cavity by means of a patent processus vaginalis, 
and the testicle was smaller than the normally placed right testicle.

Here the same strain which drew the testicle up into the inguinal canal appears to 
have forced some abdominal viscus into the hernial sac for the first time. The pain 
produced was slight, and on admission to hospital the sensation in the displaced 
testicle was diminished.
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down by the testicle nor pulled down by the gubcrnaculum, 
but is nn outgrowth of the peritoneum. I11 practically all eases 
the processus vaginalis is not obliterated, and hence hernia is 
a very frequent complication. Not infrequently the hernia 
occupies the inguinal canal, its further descent to the scrotum 
being apparently hindered bv the presence of the testicle. 
Kven when no hernia can be detected, it is extremely probable 
that a patent processus vaginalis will be found at the operation. 
When the testis is abnormally placed in Scarpa’s triangle, or 
is displaced towards tin- anterior superior spine, the condition 
of the tunica vaginalis is similar, and there will probably lie a 
co-existing actual or potential hernia. In perineal and penile 
ectopia, both of which arc very rare, a hernia is unusual.

The testicle itself is generally smaller than the normally 
placed organ when the imperfect descent is unilateral, and 
smaller than it should be at the age of the patient when the 
condition is bilateral : it is also softer to the touch. Occasionally 
it is but little, if any. smaller than the normal organ, but. on the 
other hand, it may have undergone atrophy to such an extent 
that it is only the size of a bean or. indeed, it may " ar, 
leaving no trace except upon histological examination. I met 
with such a ease about a year ago. The patient was a man 
about twenty-live years of age. with a right inguinal hernia ; 
thi' right testicle was missing from the scrotum, and. as far as 
the patient was aware, there had never been any evidence of its 
existence. There was, however, in the inguinal canal, an ill- 
defined, slightly tender mass, which was thought to be the 
missing organ. At the operation no trace of the testicle could 
be found, even by a linger introduced through the neck of the 
sac into the peritoneal cavity. A cord-like structure at the 
upper end of the sac was thought to be the vas. and this could 
lie felt to pass over the brim of the pelvis in the usual manner. 
On tracing the vas downwards, it gradually got smaller and 
at last disappeared, without any trace of the testicle being 
met with. The whole sac. and with it the vas, was removed 
accordingly. Histological examination of the upper part 
showed the presence of a normal, but rather small, vas; sections 
of the lower end showed the presence of a number of tubules in

D3A
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the wall of the sac, and these apparently represented the rudi
mentary epididymis. In this ease, macroscopically. the testicle 
had completely disappeared.

The epididymis is also generally small, ill-developed and 
loosely connected with the body of the testicle.

As a rule, the testicle is attached to the hack of its peritoneal 
sac by a well-developed mesorchium, and. on this account, it 
may have a considerable amount of mobility. This mesorchium 
is a persistence of the to tal structure, which is always present 
at an early stage of development, Its association with an 
imperfectly descended testis in an adult may possibly lie due 
to failure on the part of the guhcrnucultim to draw the testicle 
down behind the peritoneum to its normal position within the 
tunica vaginalis.

In the normally placed testicle in the adult fibrous remains 
of the gubcrnuculum can be recognised, attaching the lower part 
of the tunica vaginalis and the testicle to the bottom of the 
scrotum. In the same way. in the imperfectly descended organ, 
the remains of this structure can lie recognised, though its main 
attachment will probably be to the superficial tissues of the groin 
or to some other of the insertions already described.

The scrotum may lie fully developed, but is often only im
perfectly formed. This is especially likely to lie the case where 
the imperfect descent is unilateral. In this case the side of the 
scrotum which contains the fully descended testis is well 
developed, but the other side, which has never been occupied, 
may be so small that the median raphe is more nearly horizontal 
than vertical.

As might be anticipated, there is generally a good deal of 
weakness and stretching of the structures which bound the 
inguinal canal, the result of the presence of the testicle and. 
very probably, also, of a hernia. This is shown chielly bv the 
increased size of the internal abdominal ring and a thinning out 
and laxity of the lower fibres of the internal oblique. The 
condition of the external oblique and of the external ring will 
depend largely upon the situation of the testicle and the size 
of the hernia, but. if the hernia is of lair size, or if the position 
of the testis varies between the canal and the groin, the ring will
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probably be enlarged and the aponeurosis stretched. Since, 
however, the patients will nearly always be children or young 
adults, it may be regarded as probable that the structures 
involved will recover when the source of weakness has been 
removed. In those eases where neither testis nor hernia has 
ever passed through the external ring this potential opening may 
be small and ill-developed.

Imperfect descent of the testicles is sometimes associated with 
other deformities due to ill-development. Thus it is likely to 
be present with ectopia vesicæ, and is occasionally found with 
epispadias, hypospadias and cleft scrotum (psemlo-hermaphro- 
ditism).

Many of the above anatomical points have a practical bearing 
upon operative attempts to transplant the imperfectly or 
abnormally descended testicle to the scrotum. It will be well 
here to enumerate the various structures which may mechanically 
hinder this proceeding, or which may, after the transplantation 
has been carried out, tend to draw the testicle back to its former 
position.

(1) The Peritoneal Connection of the Testicle.- It has been 
pointed out that, in practically all cases of imperfect descent, 
there is either a hernia or the sac of a potential hernia. The 
testicle is connected with the upper part of the sac rather than 
with the tunica vaginalis, and lienee, to enable the testis to reach 
the scrotum, the hernial sac between it and the peritoneal cavity 
must be removed.

(ti) The Fibrous Remains of the (lubcrnarulum. These must be 
divided or torn through to efficiently free the testicle.

(•"I) Faseial Ramin, derived irrobablij from the I nfundibuliform or 
Inhreolumnar Fascia•. These can be cut across or torn through.

(t) The Cremaster Muscle ami Fascia.—This also can be 
divided.

(.">) The Cndeveloped Condition of the Scrotum.—III unilateral 
imperfect descent, though the affected side may lie badly 
developed, the opposite side will probably be well formed. 
Sometimes, in bilateral eases, the scrotum may lie represented 
only by an area of corrugated skin.

(fi) Imperfect Development of the Inguinal Canal.—If the
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external ring is badly develo|)eil. this can lie enlarged and 
stretelied. In those rare eases where the whole canal is un
developed. tin testicle will lie entirely within the abdominal 
cavity, and it is unlikely that transplantât ion will lie feasible.

(7) Undue Shortness of the Sfwrmatic l’Iejux of VeinsThis is 
unusual, and must lie distinguished from the presence of the 
fascial hands which have liven mentioned above.

(8) Undue Shortness of the Vos. As a rule. I his structure is lax 
and can usually lie drawn down. For it to lie so short as to 
prevent transplantation is rare.

It will lie noticed that, of the above, the first six causes call 
be overcome. The last two are. however, more serious ; for 
any division of the veins or injury to the vas w ill certainly be 
followed by atrophy of the testicle.

Physiology of the Imperfectly Descended Testicle.

It is certain that, in the great majority of eases, the im
perfectly or abnormally descended testicle is functionless, at 
any rate as regards spermatogenesis. This is true in those cases 
where the testicle is of normal size, or but little smaller, as well 
as in those where it is small, soft and obviously i 
Though of comparatively small importance where only one 
testicle is concerned, it is a serious matter where the condition 
is bilateral, for, under these circumstances, the patient will 
probably be completely sterile. Hut. though the function of 
spermatogenesis is absent, that of producing the internal secre
tion necessary for the development of secondary male characters 
is generally, but not always, normally carried out. That the 
spermatogenic function is lost is shown by the fact that such 
persons are unable to beget children, and is also confirmed by 
the histological examination of retained organs after removal.*

* Mr. 1,. It. Bawling, Pructitionrr, 190H, Veil. LXXX!., gives an account of a series 
of eases of imperfectly descended testicle, 50 of which were treated by excision. 
Of these 27 were examined microscopically, with the following results :

lfi cases. The testicle was atrophic, with increase of tibrous tissue, with imperfect 
epithelium, ami with deficient or absent spermatogenesis.

10 cases. But little alteration from the normal ; definite spermatogenesis present.
1 case. Tuberculous disease.
1 case. Malignant.

These figures indicate that the spermatogenic function is not so generally lost as is 
usually supposed.
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The microscopical characters of an undeseended testis are thus 
described by Mr. Me Adam Keel es (" The Imperfectly Descended 
Testis." p. 17): “The seminiferous tubules, or what should be 
seminiferous, are smaller, more widely separated from one 
another by the interstitial tissue, and are fewer in number, and 
probably shorter in length, than those of the normal organ. 
Hetween the tubules themselves there is much loose connective 
tissue, which is rich in blood-vessels, in spite of the otherwise 
ill-development of the gland. Scattered throughout this tissue 
there are nuclei, belonging almost certainly to peculiar inter
stitial stroma cells. In some sections these appear to have 
undergone considerable development, both in number and size. 
What their function and significance may be is still problemat ieal. 
Possibly they are associated with an internal secretion of the 
organ, a secretion which may be needful for the full development 
of the male characteristics, and the fact that they arc present 
so uniformly and in proportionately such large numbers in the 
imperfectly descended testis may point to the fact that they are 
peculiarly necessary for this purpose in the absence of sperma
tozoa-producing tubule cells. The basement membrane of the 
abortive tubules is well developed, but the lumen is filled with a 
mass of granular ilrliris. containing a large number of nuclei 
of various shapes and sizes, these being probably derived from 
the cells lining the tubule. Neither spermatoblasts nor 
spermatozoa can be demonstrated in the tubules of by far the 
larger number of imperfectly descended testes."

In rare cases the spermatogenie function is not lost, even 
when there is double imperfect descent with very small testes, 
or when both organs arc arrested within the abdominal cavity ; 
this has been proved, both by the presence of normal tubules and 
active spermatozoa, on histological examination, and also by 
the fact that these persons have proved to be capable of pro
creation.*

The relation between imperfect descent and imperfect
* Mirny examples of this are recorded in medical literature. There is, however, 

evidence that those in which spermatogenesis is normally carried out are young men 
mostly under thirty years of age. In men over this age the imperfectly descended 
organ is nearly always functionless. In the majority of cases under the age of thirty 
the spermatogenie function is absent, and the proportion of functional organs is 
probably small.
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anatomical development of the testicle, with absence ol'its chief 
function, is a question of great interest, and is still a matter of 
uncertainty. It may be primarily developmental; that is, 
from the first, there may be associated with the condition which 
leads to imperfect descent some abnormality of. or which reacts 
upon, the germinal epithelium and prevents its normal growth 
and development. In this ease no treatment at any time can 
restore the spcrmatogcnic function. Or it may be that full 
growth and functional development are possible, and do take 
place, up to the time of puberty ; at this period, when the final 
stages should take place, the abnormal situation of the testicle 
in some way interferes with this and atrophy soon follows.

Another view is that full anatomical and functional develop
ment are possible, and "may indeed take place, but that certain 
pathological processes, especially recurrent attacks of inflam- 
mation, which are particularly likely to occur in any mal
position of the testis, lead to degenerative changes, accompanied 
by atrophy and loss of function.

Facts may be brought forward and cases quoted in support 
of each of these views, and it is possible that each of them may. 
upon occasions, be the actual cause of the loss of the spermato
gonie function. In the two last it will be noticed there would 
be some hope that, if the testicle was transplanted into its 
normal position at an early stage before degeneration had 
occurred, the spcrmatogcnic function might not lie completely 
lost.

The important practical point to remember is that the ab
normally placed testicle has usually the power of producing its 
important internal secretion, and that it may occasionally still 
possess its spcrmatogcnic function. Conservative treatment 
should, therefore, he preferred to excision, even in unilateral 
cases, unless atrophy is excessive, and, in bilateral imperfect 
descent, it is still more important to preserve the organs by 
transplanting them to the scrotum or, if this is impossible, by 
returning them to the abdominal cavity.

In children, beyond the deformity, and possibly the presence 
of a hernia, there may be no symptoms, but in an adult it is 
extremely likely that there will be pain, which may be so severe
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as to completely incapacitate tliv patient. The pain is due 
either to injury or to definite attacks of inflammation, which are 
probably of traumatic origin. The liability to injury depends 
upon the fact that, in its abnormal position, the testicle is less 
mobile, and thus is more liable to blows as well as to slighter 
injuries, the result of friction from the clothes or even of muscular 
action. The most serious result of injury is the occasional 
occurrence of torsion of the spermatic cord, which, though a rare 
contingency, is more likely to occur with an imperfectly 
descended than a normal testicle, owing, most probably, to the 
presence of a definite mesorchium and the large tunica vaginalis. 
Torsion is likely to be followed by gangrene, and will generally 
call for castration. More frequently there are definite attacks 
of orchitis, or a chronic inflammation may occur, giving rise to 
persistent and disabling pain. A common complaint is that, 
after walking a short distance, severe pain occurs, which renders 
rest imperative before further exertion can he undertaken. This 
is probably due to friction with the clothes or to slight injury, 
owing to the movements of the hip in walking. Inflammation 
may also be due to any of the causes which lead to orchitis, for 
instance, after mumps, or to cpididymo-orchitis. which is 
secondary to infection of the prostatic urethra. The most 
important of these is gonorrhua, and in the event of septic 
infection occurring, which is fortunately very rare, the process 
may, owing to the patent processus vaginalis, extend to the 
peritoneal cavity. These inflammatory complications are likely 
to occur when the testicle is arrested in the abdominal cavity, 
ns well as when it is in the inguinal canal or in one of the other 
abnormal positions. These repeated attacks of inflammation 
must have an important effect in increasing, even if they do not 
actually produce, atrophy.

Occasionally a hydrocele may be present, and this may be 
either of the type of the ordinary vaginal hydrocele or may be 
secondary to inflammation. The swelling may be reducible 
or irreducible, though the latter does not necessarily mean that 
the communication with the peritoneal cavity is closed.

The imperfectly descended testis is liable to be the seat of 
growths, both innocent and malignant, similar to those which
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may occur in the normally placed organ. Of these the malig
nant growths are by lar the more It is often stated
that when the descent is arrested the testis is more liable to 
malignant growths than when it reaches the scrotum. Though 
specimens are to he found in every museum, this statement is 

open to question, and, if there is any increased liability to the 
development of malignant growths, it is certainly not very 
in; Until sarcoma and carcinoma may occur, but the
former is the more common ; in either ease the prognosis is very 
had.

Owing to the _ " " " co existence of a hernia and the liability
to the above symptoms and complications, it will lie seen that 
the treatment of eases of undcsccndcd and abnormally descended 
test iele is a matter of great import mice, and often of considerable 
urgency.

* Mr. Russell Howard, in a pa|»er on “ Malignant Disease «if the Testicle." I’mcli 
tioHir, HN17, fourni that in liftv seven eases admitted to the London llos|>itnl oxer a 
jteriod of twenty years the testicle was abnormally or imperfectly descended in no 
fewer than nine. These sure in favour of the view that the imperfectly ilcsccmlcd 
testicle is more liable to malignant disease than the normally placed organ.
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Till: Ol’EIIATIVE ThEATMENT OF THF. IMI’KIIFKCTI.Y DESCENDED

Testicle.

Tiif. tventmcnt i>l' the abnormally placed testicle is essentially 
operative. Palliative treatment may, however, lie required in 
eases where a hernia is present and where it is thought to lie 
advisable to postpone the operation on account of the age of the 
patient ; it will also he called for if operation is refused, or if. for 
any special reasons, this is considered undesirable. The wearing 
of a truss is often attended with considerable dillicultv. In 
some eases, where the testicle is below the external ring, the pad 
of the truss may be arranged so as to support the hernia without 
pressing on the testicle ; in other eases, where the arrest is either 
abdominal or inguino-abdominal, both hernia and testis may he 
kept back in the abdominal cavity. Pressure on the testicle by 
the truss is likely to cause pain, or even severe attacks of orchitis, 
and this is most likely to occur where the testicle is retained in 
the inguinal canal ; when these complications occur it is im
possible for the truss to be worn.

Three methods of operative treatment are possible. (1) The 
testicle may be transplanted to the scrotum. (2) It may be 
excised. (3) It may be freed from its attachments and returned 
to the abdominal cavity. It is often impossible to be certain 
as to which of these procedures should be adopted until the 
testicle is seen and its connections examined in the course of 
the operation ; much will depend upon the degree of atrophy 
present, and the length of the veins and the vas, conditions 
which cannot be determined by an ordinary clinical examina
tion.* The patient or his relations should, accordingly, always

* It is certainly very unusual for there to lx- any difficulty in transplanting the 
testicle to the scrotum, provided that the methods deserilx-d later are carried out. when 
the testicle is arrested in. or just below, the inguinal canal. When the testicle cannot 
lx- felt, and has never left the abdominal cavity, this difficulty may he met with. 
I cannot help thinking that in some eases, where the veins are considered to be unduly 
short, the tense bands which hinder replacement are really fascial ha mis derived from 
tlu- sheath of the spermatic cord.
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In- informed of this. Though no definite rules can lie given, and 
each ease must he treated upon its merits, the following con
siderations will help in the decision as to the most suitable 
method of treatment.

Excluding torsion of the cord and malignant disease, both of 
which will call for removal of the diseased organ, cases of im
perfectly or abnormally descended testicle presenting themselves 
for operation may lie divided into two main clinical groups. 
In the first, the patient seeks treatment on account of the 
absence or the unusual position of the testicle, or for some 
symptom, probably pain, to which it gives rise. In the second 
group, treatment is sought on account of some complication, 
generally the presence of a hernia or a hydrocele, the testicle 
itself not giving rise to symptoms, and being regarded by the 
patient as of minor importance. In either group the trouble 
may he unilateral or may affect both sides.

In the first group, when the malposition is unilateral and the 
normally placed organ shows no sign of arrested development, 
the imperfectly descended testicle should, if possible, he trans
planted to the scrotum. If. however, it is small and atrophied, 
or if some condition, such as shortness of the cord, renders 
satisfactory transplantation impossible, it should lie excised ; 
since the opposite testicle is normal and healthy, there is no need 
to return the atrophied organ to the abdominal cavity.

When both testicles are imperfectly descended, neither should 
he excised, on account of the uncertainty of the functional power 
of either organ. The ideal treatment is transplantation to the 
scrotum, hut should this he found impossible owing to some of 
the reasons already enumerated, the testis should he freed from 
its peritoneal connections and returned to the abdomen. Even 
in this group of cases, where there is no obvious hernia, it is 
practically certain that a patent processus vaginalis is present, 
which will allow of this being easily done. When returned to the 
peritoneal cavity, the testis is less liable to injury and to attacks 
of inflammation than if it is in the inguinal canal or in the groin 
just below the external ring, and its functions are just as likely 
to he performed there as in either of these other abnormal 
positions.
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In the second group of eases, though treatment is especially 
required for the hernia, the disposal of the testicle is an essential 
part of the operation. This is carried out upon similar lines to 
those already indicated. II' the condition is unilateral, the 
hernial sac should he removed, and the testicle then he trans
planted to the scrotum ; if this is impossible, or if the testis is 
already atrophied, it should he excised, provided that the 
position, size and development of the other organ are normal. 
If a hernia complicated by imperfect descent of the testicle is 
present on both sides, transplantation to the scrotum is the 
best treatment, and. failing this, abdominal replacement is 
indicated.

It will be seen that, in both groups of eases with double 
imperfect descent, it is a general rule that excision is undesir
able, and that abdominal replacement is to be preferred 
to this.

In eases of double imperfect descent of both groups, it is best 
to operate first upon one side, and to allow a period of sonic 
months to elapse before operating upon the other. The effect 
of the operation upon the size and condition of the testicle can 
thus lie estimated, and this may have an important bearing upon 
the second operation. Thus, if the transplanted testis shows 
signs of further atrophy and degeneration, it is probably best, 
at the second operation, to replace the other testicle within the 
abdomen ; on the other hand, if the first transplantation is 
successful, the surgeon will be encouraged to try the same 

upon the second occasion.
It may be said, in unilateral cases, that, as it is extremely 

likely that the organ is devoid of spermatogonie function, and 
as the normal testicle of the opposite side is quite functional, 
both as regards spermatogenesis and the production of the 
internal secretion, there is no object in preserving a useless 
structure. It may. however, he pointed out that the question 
of loss of function is always uncertain, even when the testicle is 
much smaller than normal, and that it is just possible that a 
successful transplantation may be followed by further growth 
and functional development ; also, especially if the operation 
is performed upon a young adult, the patient is generally anxious

7^39
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to have the organ preserved, il tliis call possibly he done, quite 
apart from any question of function. On these grounds con
servative treatment should lie tried whenever possible, even 
when the deformity is unilateral.

The next point to consider is the most suitable age at which 
the operation should lie undertaken. It is certainly desirable 
that the operation should lie performed before puberty, for 
after this date there can lie very little hope of further develop
ment or return of function. It is also equally advisable that the 
operation should not lie performed at too early an age. One 
reason for this is that, during the first lew years of life, it is still 
possible that normal descent of the testes to the scrotum may 
be completed, even though both organs may at first apparently 
have been arrested within the abdomen. Vases of the descent 
of apparently retained testicles have been recorded even up to 
the age of fifteen or sixteen years.

Another reason is that in young children the smallness of 
the parts, the delicacy of the tissues and the possible ill develop
ment of the scrotum, may seriously tell against the success of 
the operation. Generally speaking, the most suitable time is 
between the ages of six and twelve years, the latter being 
preferable to the former.

It is. however, bv no means uncommon to meet with this 
condition in young adults between the ages of fifteen and thirty 
years, generally in association with a hernia. In such patients 
there have usually been few or no symptoms until some change 
of occupation, generally from a sedentary to an active life, forces 
them to seek for treatment. Vases of this description were not 
uncommon among recruits and soldiers on foreign service; 
win'll questioned as to why they had not been treated before 
they generally stated that they had always been like that. and. as 
it gave no trouble, they did not think that there was any need 
to have anything done. These eases are treated on the lines 
already indicated; the testicle is often of fair size, though 
probably functionless, and transplantation can. in a considerable 
proportion, be successfully carried out.



70 The Imperfectly Descended Testis

The Operation of Orchidopexy, or Transplantation of the Imperfectly 
Descended Testis to the Scrotum.

There is no need to give a detailed account here of this opera
tion as it is usually performed, for a full description of Un
met hods will lie found in the standard text-hooks of operative 
surgery. The chief points in the operation areas follows : The 
hernial sac is lirst removed, and the testicle and the cord are 
then drawn down as much as possible. Any hands of fascia 
or veins which interfere with this are divided, hut. in the majority 
of accounts, the importance of separating or dividing the lower 
attachment of the guhcmuculmn to the testicle is only in
definitely referred to or is not mentioned. There is also con
siderable uncertainty as to the desirability of closing the tunica 
vaginalis ; some accounts definitely advise against this, and 
suggest that, if the serous surface of the testicle is left in con
tact with the raw tissues of the scrotum, linn adhesion and 
fixation are more likely to take place. A bed is then made for 
the testicle by opening up the cellular tissue of the scrotum. It 
is generally agreed that simply to place the organ in this is 
insullicient, owing to the tendency afterwards for it to return to 
its former position. It is. therefore, usually fixed by one or 
more sutures passing through the testicular substance and the 
connective tissue of the scrotum. Kvcn when this is done tIn
tendency of the testicle to resume its former position often 
causes some immediate invagination of the skin at the site of 
fixation. This has led to the employment of the following 
devices to retain the testicle in the scrotum :

( 1 ) The sutures are passed right through the skin and are tied 
over a small pad of gauze : the ends are li lt long and are 
secured to a band round the patient's thigh, or to a wire frame
work fitted over the scrotum.

(2) An incision is made at the bottom of the scrotum ; tin
iest is is brought through this and is sutured to the skin of 
the thigh, being, of course, replaced in the scrotum at a later 
date.

(.’{) The testicle has been sutured to tin- normally descended 
organ of the opposite side.
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Tin* above (1 rustiv measures arc only temporary; they only 
act so long as the stitches hold, and cease to have any effect as 
soon as the stitches arc removed or when they cut through. 
The tendency to return to the old position persists for a long 
time after the operation, and hence a ease which, a few weeks 
after, appears likely to lie successful, may, if seen again some 
months later, show that the testicle has returned to. and become 
fixed in. the groin. The patient, or his parents, may lie in
structed to persevere with daily manipulations of the organ in ' 
a downward direction, hut it appears unlikely that this van 
entirely overcome the strong tendency to retraction.

In a good many cases the testicle does not develop, hut shows 
evidence of further atrophy, and may become merely a small 
I'lliroiil nodule ; this is generally associated with retraction 
towards its former position, hut may occur even though it 
remains in the scrotum. This i _ change is probably due 
to injury to the testicle and interference with its hlood supply. 
Kven a normal testicle is a delicate structure, and in an im
perfectly descended and developed organ, which it is hoped 
will, after transplantation, undergo further development, the 
injury produced by transfixion and laceration of its substance 
by sutures, and the interference with its hlood supply by tension 
on the cord, are likely to imperil this desired result.*

Mr. McAdani Kerlcs (" The Imperfectly Descended Test is. 
p. .*)») thus sums up the results of the operation :

“ In a certain proportion of such eases it will grow and develop 
so as to become in the future a thoroughly cllicicnt organ. 
The exact number of instances in which this happy termination 
does occur is unknown, because there are no proper statistics 
on the subject. Hut, from the after-inspection of not a few eases 
where the testis has been transplanted into the scrotum at the 
same time that a radical operation has been performed upon 
the accompanying inguinal hernia, it has been found that the

* Mr. li. It. Rawling, "* Tin* Suruiral Tint! mviit «if t In- litruiii|ilt h l\ I h-.win In I 
Testis," I'nutitinmr, I IN is. V«.l, LX XXI.. |». -.XI, invest iyutcil the result* in a series of 
forty rusrs. Mr classifies them as follows :

N cases 
iio cases

Fair results.
I’rmiiised fav«ninthly. 
Not trareil.
Failures.

44
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testis lias a very great tendency to mount again into the region 
of the superficial ring, if not actually into the inguinal canal 
itself, particularly if the ease is observed some years after the 
initial operation. With regard to the second half of the question 
(that of the possibility of further growth and development), if 
I he testis does remain in position, it will in some instances 
undergo development ; hut. on the other hand, should it he 
retracted, it will as certainly become more atrophied, or. at any 
rate, not develop. There is here, once more, a significant want 
of definite record of the subsequent history of these cases, and 
those that have been traced have not given lhe operator too 
much satisfaction.”

To sum up, the reasons for the disappointing results of 
orehidopexy. as performed in the usual way, arc as follows :

(1 ) Injury to the testicular tissues by sutures. There must 
always lie a good deal of tension on these, and this must cause 
injury and laceration, which will lie followed by an inflammatory 
reaction.

(•2) Injury to the veins and interference with the blood supply. 
Apart from division of any veins, the suture, especially when 
attached to the thigh or a wire cage, must tightly stretch these 
vessels and seriously interfere with the circulation.

(H) The lack of any persistent force to counteract the tendency 
of the testicle to retract after removal of the retaining suture.

( t) Injury to the vas. This structure is very rarely so short 
as to prevent transplantation. Indeed, it very often forms a 
loop below the testicle, and may be here injured during the 
division of its lower attachments. It has also been recommended, 
when the vas is unduly short, that the epididymis may be 
dissected away from the testicle with a view to providing 
additional length, so that the globus minor is uppermost. Such 
a proceeding is unlikely to be successful, and the injury is likely 
to lead to atrophy.

(à) Failure to divide the gubcrnaeuluiu or fascial hands.
((>) An undeveloped condition of the affected side of the 

scrotum. This is often an important factor, especially in 
unilateral cases.

For the past few years I have attempted to overcome these
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adverse conditions l»y transplanting tlie testicle through the 
septum to the opposite side of the scrotum. In unilateral cases 
the affected side of the scrotum is often badly developed, and 

the median raphe will he found to be directed 
obliquely or even nearly horizontally. In any case there is 
always plcntv of room for both testicles in one compartment of 
the scrotum.

No stitches are required to hold lhe testis in its new position ; 
it is prevented from retracting by the smallness of the opening 
in the septum. The elastic action of the septum, and the weight 
of the scrotum and the normal testicle, supply a slight but

continuous force of indefinite duration, which counteracts the 
tendency to retraction (Fig. 13). The importance of free 
division of the guberiiaculuni and fascial bands, extreme can
in manipulating the testis, and preservation of the vas and veins 
has already been insisted upon, and these, together with the 
enclosure, whenever possible, of the testicle in a tunica vaginalis, 
arc all carefully attended to in the course of the operation.

Where both sides arc affected, it is possible, in some cases, to 
operate upon one side, transplanting the testicle to the opposite 
side of the scrotum, and then, after a suitable interval, to 
repeat the process on the other side, so that the right testicle 
occupies the left, and the left testicle the right, compartment of 
the scrotum.

7012
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The Operation of Transplantation of the Testicle to 
the opposite side of the Scrotum.

The procedure is exactly the same whether a definite hernia 
is present or not ; in the latter ease, there is practically certain 
to lie a potential or unoccupied hernial sac, which will require 
exactly the same treatment. The early stages follow closely 
the lines of the operation for the cure of inguinal hernia described 
in Chapter II. (pp. 22 28), and lienee will not require a
detailed description.

For convenience, the operation will hi' described on the right 
side in a boy aged twelve years, with a testicle arrested in 
the inguinal canal, lint which occasionally presents at the 
external ring. A similar operation can lie performed for most 
eases of ectopia testis.

The preliminary preparation will lie similar to that already 
described; the pubes should lie shaved and both sides of the 
scrotum prepared, the penis being covered with a roll of sterile 
gauze or bandage. The operation may be described in the 
following stages :

(1) Exposure of the Testicle and Hernial Sac.
(.SYi Figs, ■') 12. Chapter II.)

The skin incision, about three inches in length, runs slightly 
above and parallel to I'oupurt's ligament, and ends below, just 
above the spine of the pubis. The external oblique aponeurosis 
is exposed by freeing the edges of the incision in the superficial 
tissues, and the external abdominal ring will lie identified in the 
lower part of the wound. An incision about an inch in length 
is made in the aponeurosis, in the direction of its fibres, above 
and to the outer side of the ring, ending some little distance 
above this, so as not to divide the intereolumnar ligament. 
The external oblique is now separated from the internal oblique, 
and the lower border of the latter muscle, which is probably a 
good ileal thinned out. is retracted so as to bring the cremaster 
into view. This is torn through by means of a blunt dissector, 
so that the spermatic cord and sac, bound together by the 
iufundihulilbrni laseia, and possibly the testicle also, are exposed
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just livlmv tliv internal abdominal ring. These structures arc 
now seized by dissecting forceps and are drawn forwards, the 
cremaster being peeled off in a transverse direction until the 
cord and sac, enclosed in their fascial sheath, are completely 
freed, and can be displaced from the inguinal canal through the 
incision in the external oblique. When this has been done a 
pair of forceps, placed behind the cord, will prevent it slipping
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back into the canal. Retract ion of the lower border of the 
internal oblique is now no longer required.

(2) Separation and Removal of the Hernial Sac.

The sheath of infiindibuliform fascia is carefully torn through 
in a longitudinal direction for about an inch. This will bring 
the veins of the spermatic plexus distinctly into view, and 
possibly the edge of the sac may also lie seen at once, fare is 
necessary at this stage to make sure that the sac itself is not torn
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open. As soon ns the edge of the sac is seen it is secured by a 
pair of Spencer Wells' forceps; if there is any difficulty in 
identifying this edge, tile left forefinger should he placed beneath 
the cord and the structures be well spread out over it. When 
the edge of the sac has been identified and secured the veins and 
the vas are peeled away, in a transverse direction, with the help 
of a blunt dissector. A short length of the sac is. in this way. 
completely separated from the structures which form the cord, 
and, when this has been accomplished, the blunt dissector, aided 
by wiping movements with gauze, will readily complete the 
separation up to the level of the internal abdominal ring. The 
sac is ligatured in the way and at the level already described 
(p. 81). and after the sac. a little lower down, has been secured 
by a pair of Spencer Wells' forceps, it is divided between these 
and the ligature (Fig. It). The stump slips up beneath the 
internal oblique, and the most essential part of the cure of the 
hernia has been completed.

(3) Closure of the Tunica Vaginalis.

The lower portion of the sac is now separated from the vas 
and veins until the level of the upper end of tin1 epididymis is 
reached. It is here again translixed. ligatured and cut through 
on the proximal side of the ligat lire ( Fig. It). I n t his way t hat 
part of the sac between the internal abdominal ring and the 
epididymis is removed, and t lu- testicle remains enclosed in 
a peritoneal bag. which forms the tunica vaginalis (Fig. 15). 
This covering protects the testicle during the manipulations of 
the later stages of the operation, and also will allow it some 
degree of mobility when it is transplanted to its new position. 
Though desirable, this closure of the lower end of the sac is not 
essential, and if. owing to thinness of the peritoneum, the tunica 
vaginalis becomes lacerated to such an extent that it cannot lie 
closed, either by transfixion anil ligature, or by a simple purse- 
string suture, it is best to leave it open. Indeed, if a definite 
hydrocele lie present, no attempt should lie made to reconstruct 
the tunica vaginalis, but this should lie treated as in the operation 
for the cure of hydrocele.
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(4) Division of the Gubernaculum and Fascial Bands.

Tin- lower nttnehmeiits of the gnhvrniirulum are now put upon 
tile stretch by pulling on the tunica vaginalis and testicle. The 
strength and extent of these vary a good deal. hut. as a rule, 
they can he torn through, which has the advantage that it is 
less likely to lie followed hv bleeding than when knife or scissors 
have to he employed. After separation, the guhernaeulum is
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transfixed and ligatured hy a needle threaded with strong 
catgut ; this, as a rule, should also pass through the lower part 
of the tunica vaginalis (Fig. 13). The downward prolongation 
and the size of this structure enable this to lie done without fear 
of injury to the testicle. It is important, however, to remember 
that the vas often forms a loop which extends in the tunica, 
vaginalis for some distance below the epididymis : this can 
lie detected by inspection and palpation, and. when this is done, 
it is easy to make sure that it is not included in the ligature.
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This ligature is nut cut short, hut the extremities of the free ends, 
each of which should he about six inches in length, are secured 
by a pair of Spencer Wells’ forceps (Fig. hi). The cord is next 
inspected, and any fascial bands remaining from the sheaths of
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cremasteric and iiifnndihiiliform fnsciic. which become tense 
and prevent the descent of the testis, are torn aeries or divided. 
It has already been pointed out that shortness of the veins is 
an unusual complication, and that insullieient length of the vas 
is a still rarer "" When these unusual hindrances to 
transplantation are present the testicle is usually arrested
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within the nlxlomcn. and. in any ease, they will have been 
recognised at an earlier stage in the opérât ion. and the testicle 
will then he disposed of upon the lines already indicated. The 
testicle, enclosed in the tunica vaginalis, is now only attached by 
the vessels and the vas. and it is covered with gauze soaked in 
hot sterile saline during the next stage of the operation.

(5) Preparation of a Bed for the Testicle in the 
opposite side of the Scrotum.

An incision, nhout an inch in length, is made in a vertical 
direction on the anterior aspect of the opposite side of the 
scrotum (Fig. 10). Since we arc considering an operation for 
right imperfectly descended testicle, this incision will he on the 
left side ; it is most conveniently made hy squeezing the left 
testicle forwards, so as to make the skin tense. The superficial 
t issues are divided t hrough I lie whole length down to the lilirons 
sheath of the tunica vaginalis. Imt care must lie taken not to 
injure this structure. When the cellular tissue has been well 
opened up the margins of the skin incision are retracted by two 
pairs of tissue forceps, and. after any bleeding vessels have been 
secured, a space is cleared, either by a blunt dissector or the 
linger, between the septum of the scrotum and the left tunica 
vaginalis. The connective tissue is very loose, ami an ample 
bed can readily be prepared : while doing this, t here is no danger 
eil her of opening t lie tunica vaginalis or of damaging the test is.

(6) Transplanting the Testicle.

The forceps, gripping the ends of the long ligature, are now 
| lusses I through the incision in the external oblique aponeurosis, 
and are pushed through the external abdominal ring well down 
into the scrotum. The closed blades of the forceps are next 
pressed inwards so as to impinge upon the right side of the 
septum of the scrotum near its cent re. and I hen. hy manipulation 
of the handle, they arc made to present in the scrotal wound, 
pushing the septum before them (Fig. 17). A small incision is 
now mailc with a knife in I lie sept mu over t lie end of the forceps, 
with the result that the blades, with the < ligature, are^
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pushed right through into the scrotal wound. When the ends 
of the ligature have been secured, the forceps arc undipped, and 
arc slowly withdrawn ; while this is being done, the blades arc 
opened out so as to stretch open the soft parts and make a

Km. 17.

channel along which the testicle can pass to its bed on the left 
side of the scrotum. Though the passage from the inguinal 
canal to the septum may be freely dilated, care must be taken 
not to tear open the wound in the septum too widely ; it is 
better to have this rather too small and to enlarge it later if the 
testis cannot be drawn through it.
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The testicle is now replaced in the inguinal canal, and, by 
steady traction on the free ends of the ligature, aided by pressure 
from above, it readily passes along the channel made by the 
forceps as far as the septum. When it arrives here, the pull
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exerted on the tunica vaginalis makes this assume a somewhat 
a I shape, the enlarged basal portion of which is formed bv 

the testicle. The narrow pointed portion of the cone, formed 
by the tunica vaginalis alone, readily passes through the small 
opening in the septum : steady traction from below, aided by 
gentle pressure from above, gradually dilates the opening, and

i.«. ■>
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presently the testicle slips through (Fig. IS). As soon us this 
has happened, the elastic character of the septum causes the 
opening to contract and thus to prevent any return to the old 
position. If the opening in the septum should he too small to 
allow the testicle to pass through, the traction may he relaxed, 
and a director, guided by the ligature, may lie slipped through 
the opening, which is slightly enlarged hy a knife run along the 
groove. Renewed traction will now draw the testis through into 
its bed. It will he seen that if the initial opening in the septum 
he too large, the testicle might partially, or even completely, 
retract through it. No sutures are required to fix the testicle 
in its new position ; it is simply placed in the prepared bed, 
which is finally washed out with hot saline solution.

At first there will, in many eases, he a tendency for the septum 
to he drawn upwards, hut retraction to the old position will he 
resisted by the elasticity of the septum and the weight of the 
scrotum and normally placed testicle of the left side. This force, 
though slight, is constantly being exerted, and is of long dura
tion. while fixation by stitches can only act for a few days, until 
the sutures are removed or cut out. It will he noticed that the 
channel made for the spermatic cord passes beneath and at 
some distance from the urethra.

, (7) Closure of the Wounds.
The wound in the scrotum is closed by a few silkworm-gut 

stitches, care being taken that the edges are not inverted. The 
wound in the groin is closed in the same manner as in the opera
tion for hernia ; the incision in the aponeurosis is sutured with 
fine catgut (Fig. 10. Chapter II.). and this should be continued 
down to approximate the pillars if the external ring is unduly 
large. The incision in the superficial tissues is then sutured and 
the dressing applied.

(8) After-treatment.
This is essentially the same as after the operation for hernia 

(sir p. 88). There is. as a rule, little or no pain in the trans
planted testicle ; orchitis is unlikely, as there has been no 
suturing or injury of the testis, There may lie some induration
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uml slight tenderness around the testicle and cord. II' this 
persists after the patient yets up. relief may he obtained by the 
daily application of ung. eetaeei. Especially when it has been 
impossible or undesirable to preserve the tunica vaginalis, and 
occasionally when this has been done, the testicle may become 
unduly adherent to surrounding tissues: the application of 
the ointment also often relieves this condition by rendering the 
sear more supple, and thus improving the mobility of the 
transplanted testicle.

(9) Advantages of the Operation.
The chief advantages are that the testicle is not injured by 

sutures and that there is a permanent obstacle to retraction. 
The actual transplantation, in the majority of eases, presents 
no particular dillicidties : indeed, these are more likely to occur 
during the separation of a thin hernial sac and tlie closure of I he 
tunica vaginalis.

It may again be pointed out that when the testicle is arrested 
within the abdomen transplantation may be impossible; the 
condition should then be treated on the lines already indicated. 
If the imperfect descent is bilateral, the other side may lie 
operated upon after an interval of some months, when the result 
of the first operation will have an important bearing upon the 
procedure to lie adopted at the second. (See eases described on 
pp. 85 88.)

The Results of the Operation.
It must be admitted that, in a certain proportion of the 

eases, the local condition does not allow of anything like a 
perfect result : too much must not lie expected from the opera
tion. either by the surgeon or the patient. In an ideal result of 
an operation for imperfectly descended testicle the following 
conditions would be fulfilled: (1) The testicle should remain 
in its new position in the scrotum. (*2) All complications 
should be cured and all symptoms relieved, (il) It should either 
develop, or regain, its normal functions.

With regard to the first of these conditions, although, owing 
to the war, I have not been able to keep my eases under pro-
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longed observation. I have no hesitation in saying that, in the 
great majority of eases in which transplantation to the opposite 
side has been carried out. the testiele does remain in the scrotum, 
and that the results in this respcet arc greatly superior to those 
of the ordinary operation of orehidopexy.

The results may be divided into three groups. I11 the first, 
the testiele. though smaller than normal, remains mobile and 
non-adherent, and. in the most favourable of these, after a few 
weeks or months, it may be difficult to realise that anv operation 
has been performed. In the second group, the testiele remains 
in the scrotum, but is at a higher level than normal, and is more 
or less adherent. In the third group, the testicle appears to 
have retracted to the original side, and remains there in the 
upper part of the scrotum. The scrotal septum is a variable 
structure, which is occasionally weak or incomplete, and it may 
be that, in the latter group, the tendency to retraction overcomes 
the resistance of a weak or imperfect cellular membrane.

The relative frequency of the very favourable results of the 
first group cannot lie definitely stated, but. as will be seen from 
the eases recorded below, in twelve consecutive eases, three—- 
the only ones that could be traced four years after the operation 
—belonged to this group. In addition, two others of this series 
were perfectly satisfactory from four to six months after the 
operation, and of the remaining seven the majority were doing 
well when last seen. It seems reasonable, therefore, to hope 
for possibly .‘>0 per cent, of complete successes. Most of the 
remaining eases will belong to the second group. The third 
group of results is not often met with, and 1 know of no ease 
where the testiele has retracted to anything like its former 
position, or has undergone further atrophy. In the last group, 
the original position of the testiele before operation was probably 
abdominal or abdomino-inguinal. It is. however, often possible, 
even when the descent of the testiele has been arrested in this 
unfavourable position, for the satisfactory results of the first or 
second groups to be obtained.

As regards complications and symptoms, it may be 
confidently stated that any complication, such as hernia or 
hydrocele, will be cured. Though some slight tenderness may
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persist for some time, it is unusual for there to be any severe 
pain, and a gradual diminution and disappearance, both of pain 
and tenderness, may be expected.* These symptoms depend 
upon the position of the testicle, being slightly marked or absent 
in the lirst group, and tending to persist for a longer time in the 
second and, especially, the third. I have never been called 
upon to remove a testicle which has been transplanted in 
this way.

With reference to the third point, the return of function, 
nothing can be added to what has already been said. I have 
certainly noticed some increase in size in several eases, but this, 
of course, does not by any means necessarily mean a functional 
development.

In November, lift t. I showed, before the Section of the Royal 
Society of Medicine for the Study of Disease in Children, two 
easesf on whom I had ’ some months previously. The
first case was a boy, aged twelve years, with double inguinal 
hernia ; both testicles were arrested in the inguinal canals, and 
neither had ever descended through the external ring. The 
right testicle was transplanted to the left side of the scrotum in 
May. 1!H t. and the left testicle to the right side in July, till t. 
When shown, both testicles were present in the scrotum ; there 
was no recurrence of the hernia and no pain.

The second ease was a boy. aged fourteen years, also with 
double inguinal hernia and arrest of both testicles in the inguinal 
canals. The right testicle was transplanted to the left side of 
the scrotum in April, lift t. When shown, the testis was of 
fair size, and was hanging freely and easily in the scrotum : 
there had been no tendency for it to return to its former 
position.

I have recently (March, 1 flirt) endeavoured to ascertain the 
late results of a series of twelve eases operated upon in Guy's

* There is, as a rule, little or no pain after the operation, and convalescence is rapid 
and uncomplicated. I operated upon several of these eases at a general hospital in 
France, and, though there had been disabling pain before the operation, the men were 
discharged to convalescent camps and thence to duty in the same way as the cases of 
hernia already described. Two of these cases, which had been operated upon for 
unilateral imperfect descent complicated by hernia, were shown before the local medical 
society, the result in each being very satisfactory.

t l*roc. Hou. tfoc. Med., Section for Studv of Disease in Children, December, 1014. Vol. Mil., p. 17.
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Hospital during ltll f. The following arc the only cases which 
could he traced : *

(1) David E.. aged nine years, was admitted to hospital in 
July, lilt t. with imperfect descent of both testicles and double 
inguinal hernia. Doth testicles could be felt in the inguinal 
canals, but neither could be pressed down through the 
external ring; the scrotum was small and poorly developed. 
Xo history could be obtained of the testicles ever having emerged 
from the canals. The left testicle was transplanted to the right 
side of the scrotum. The patient was re-admitted in December, 
Mil t. and. as the result of the first operation was satisfactory, 
the right testicle was transplanted to the left side of the scrotum.

When seen in March. MIV.I. both the testicles and the scrotum 
appeared to be perfectly normal, and it was difficult to realise 
that anv operation had been performed. The testicles were 
hanging normally in a well-developed scrotum, and were not 
adherent to the sear or to surrounding tissues. They were 
normal in size, contour and consistency, and there was no 
thickening either around them or along the spermatic cords.

Testicular sensation was lost on the right side (in the original 
left testicle), but was present, though probably diminished, on 
the left side. There was no recurrence of the hernias, and the 
sears of the scrotal incisions were scarcely visible. In this 
case the testicles had certainly increased in size, and the develop
ment of the scrotum was remarkable.

(2) George ().. aged thirty-nine years, was admitted to hospital 
in August. Mill, for a painful lump in the left iliac region, and 
vomiting. There was a left inguinal hernia and an undcsccndcd 
testicle in the inguinal canal. The patient had met with an 
accident a few days before admission, and the pain was due to 
an attack of orchitis; the testicle had never at any time 
descended through the external abdominal ring. The hernial 
sac was removed, and the testicle, which was found to lie ol lair 
size and development, was accordingly transplanted to the right 
side of the scrotum through the septum.

* Two of these eases (No. I and No. 3) were shown at a meeting of the Section of the 
Royal Society of Medicine for the Study of Disease in Children in March, 1919 (/Vo- 
ceniiiiq*. Vol. XII.. No. N).
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When seen in March. lttllt. both testicles were in the scrotum, 
which, though well-developed. was certainly smaller than normal. 
Until testicles were undersized, the lel't being, it anything, 
rather the smaller of the two. The left testicle was freely mobile, 
and was hanging at the same level as the right ; there was no 
induration, thickening or adhesions to deep or superficial 
structures, and no abnormality could be detected about the 
spermatic cord. Testicular sensation was present, but some
what diminished on the left side. Indeed, from examination 
alone, one would conclude that there were two normal, but 
rather small, testicles present in a rather small scrotum; it 
would certainly be impossible to detect from the examination 
that any transplantation had ever been carried out. There was 
no recurrence of the hernia, but a small bubonocele had recently 
appeared on the right side. The patient is a married man with 
live children, the last of which was born three years after the 
operation. There has been no pain since he was discharged from 
hospital.

(H) I’cter now aged nine years, was admitted to (lily's 
Hospital in till t. when lie was live years of age. for left inguinal 
hernia and imperfectly descended testicle. The testicle was 
situated in the inguinal canal, and had never descended through 
the external abdominal ring ; though freely movable in the canal, 
it could not be made, by manipulation, to pass beyond this. 
At the operation the hernial sac was excised, and the li ft testicle 
was transplanted through the septum to the right side of the 
scrotum. When seen in March. 1010. over four years after the 
operation, the left testicle was found to lie suspended in the 
scrotum at the same level as the right testicle, and to be freely 
movable. There was no pain, and the testis was not adherent 
to the sear or to any surrounding structure, neither was there 
any thickening or induration along the course of the spermatic 
cord. The tri d testicle was, if anything, larger than the
normally placed right organ. Owing to the age of the patient, 
it was diilicult to estimate the testicular sensation, but this 
appeared to be the same on each side.

There was no recurrence of the hernia, and the scrotum 
appeared to contain two normal testicles; it was diilicult to
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realise that any transplantation had been done, though close 
inspection showed the scar on the anterior aspect of the right half 
of the scrotum.

Thus, of these twelve consecutive eases, three were most 
satisfactory over four years after the operation, and. in addition 
to these, two others, when shown before the Royal Society of 
Medicine some months after the operation, were then perfectly 
satisfactory, and gave every prospect of a good final result.



CHAPTER VI.

TilK Treatment of Varicocele by Excision.

One of tlie advantages of working in military hospitals is 
that one is able to judge better than in civil hospitals as to the 
results of certain operations. In civil hospitals patients with 
minor surgical ailments are usually operated upon ami. when 
well enough, arc discharged, but the operator, unless specially 
interested in the particular subject, as a rule, hears nothing more 
of them. In a military hospital, especially abroad during the 
war, the operation was probably performed with a definite 
object, viz., to render the man lit for duty in as short a time as 
possible. Until this object was accomplished the patient 
continued to occupy a bed, and the result, if unsatisfactory, 
could not escape the surgeon’s notice. Though the result might 
have been good anatomically, if the symptoms persisted and 
convalescence was greatly delayed, so that the patient was not 
rendered fit for full duty, the operation bad to be regarded as 
a partial failure.

The result of the operation for varicocele, as seen in military 
hospitals, could by no means always be regarded as perfectly 
satisfactory.* As might be expected, a number of men of the 
Expeditionary Force were admitted to hospital with varicoceles 
which, though probably of long duration, bad only given rise 
to symptoms as the result of active service. Not a few were 
also admitted who lmd been already operated upon, some little 
time previously, at hospitals either at home or abroad, and who 
still complained of pain and disability. Though in some of these 
the neurotic element was undoubtedly present, yet, in a good

* Mr. E. M. Corner and Mr. C. A. 11. Nitch ("‘ The Immediate and Remote Results 
of the High Operation for Varicocele, Brit. Mat. Journ., 1906, Vol. !.. p. 101) inves
tigated the results in 1(H) cases operated upon in St. Thomas's Hospital. They found 
that the patient's opinion of the result was as follows :—

Pleased and improved .70 per cent.
Unaltered . . . . 26 „
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many, there was definite pain and tenderness assoeiatcd with the 
sear and the indurated area beneath it. where the veins had been 
ligatured and the divided ends of the varieoeele tied together.

Though varieoeele is of such liequent occurrence, its etiology 
is hut imperfectly known. It is generally agreed that the chief 
cause is some congenital abnormality or delect of the spermatic 
vein and the pampinniform plexus, but the nature of this defect, 
and the reason whv it occurs so frequently on the left side and 
so rarely on the right, are still matters of uncertainty. It is true 
that there are certain anatomical differences between the left 
and right spermatic veins and plexuses; the left is longer than 
the right, owing to the lower position of the left testicle; the 
h it vein joins the left renal vein, whereas the right opens into 
the inferior vena cava; also, there is usually an anastomotic 
connection between tributaries of the left spermatic vein and the 
veins of the pelvic colon which, of course, join the portal system ; 
but these anatomical characters can scarcely be regarded as 
the actual cause of the varieoeele.

It is also known that increased pressure in. or obstruction to 
the How of blood through, the spermatic vein will cause the veins 
of the pampinniform plexus to become varicose. This is shown 
by the well-known fact that a varieoeele will develop, even in 
elderly men. as the result of pressure on the spermatic vein by 
a malignant growth in the region of the kidney.

Whatever be the actual cause of varieoeele. it is certainly often 
present in boys under tin- age of twelve years, and in these, and 
also in many adults, may give rise to no symptoms. It may 
thus be first found in the course of a systematic medical exami
nation for instance, when joining one of the services, or the 
patient's attention may be drawn to it on account of the develop
ment of pain of an aching character, often associated with 
change from a sedentary to a more active life, or to residence in 
a hot climate.

In addition to these subjective symptoms, it must be remem
bered that there is often a neurotic element which, in certain 
cases, may be so marked as to deserve the name of 
hypochondriasis. The existence of this nervous and mental 
factor, which has been discussed by Sir Win. II. Hcnnett in his
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monograph on varicocele.* explains, in some eases, tin per
sistence of symptoms after operation; its recognition is of 
importance, for treatment must, in these eases, he directed to 
the general and mental condition of the patient as well as to the 
varicocele.

The usual indications for the operation are either to enable 
the patient to enter one of the services, or. on account of the 
existence of pain, either continuous and persistent or brought 
on by excessive exertion, or by riding; and when the symptoms 
are only imperfectly relieved by wearing a suspensory bandage.

The symptoms of varicocele are largely due to the weight 
and dragging of the distended veins, and are increased by any 
condition which increases this distension, especially the low 
position of the testicle. The importance of these in the pro
duction of symptoms is shown by the relief often given by the 
mechanical support of a suspensory bandage.

The object of the operation should, therefore, be twofold : 
(a) To remove the dilated plexus of veins. (//) to raise the testicle 
of the affected side to a higher level and to give it a more ellieient 
support.

The operation ol’excision of a varicocele is usually performed 
in the following manner : The spermatic cord is exposed through 
a small incision just below the external abdominal ring ; the 
veins, after division of their fascial covering, are separated from 
the vas. a few being left with that structure and its artery to 
allow of a satisfactory blood supply to and from the testicle after 
the operation. By drawing the cord at first in an upward 
direction, and then downwards, the lunpinniform plexus
is separated from the vas and its accompanying vessels as low 
down as the tunica vaginalis and as high as is tbought desirable. 
When ligatures have been securely tied above and below after 
transfixion of the mass of veins, the varicocele between the 
ligatures is cut away, and then, with a view to permanently 
shortening the spermatic cord and raising the position of the 
testicle, the ends of the ligatures, which have been left long, arc 
knotted together, approximating the divided stumps of the veins.

” On Varicocele : a Practical Treatise," by Sir Win. II. Bennett, lStill.
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Sir Win. li. Hewlett recommends a somcwlmt different procedure. 
The cord is exposed through a similar incision, and. without 
opening the sheath, the varicocele is drawn forwards and the vas 
is pressed backwards. The veins, with the sheath, is then 
ligatured a short distance above the testis. The veins and 
sheath are now separated in an upward direction for a sufficient 
distance, and a second ligature is passed round the freed veins 
a short distance below the external abdominal ring. When this 
has been tied the intervening mass of veins is removed, and the 
stumps are brought together by knotting the ends of the upper 
ligature to those of the lower.

The operation, as usually performed, certainly fulfils the first 
of the above-mentioned conditions, but it fails to satisfactorily 
carry out the second. It will be noticed that, after the operation, 
thi' testicle is suspended by the joined stumps of the varicocele, 
and that, owing to the shortening thus produced, its position 
in the scrotum is raised. The normal testicle, .however, is not 
suspended by the spermatic cord or by the pampiimiform 
plexus; neither does its position in the scrotum depend upon 
the length of the cord. Both the position and suspension 
normally depend upon the sheath of the cord, which is composed 
of a layer containing muscular fibres the cremasteric fascia, 
and fibrous layers derived from the intereolumnar and infundi- 
huliform fascia1. All these components of the sheath have 
definite attachments above, and are continued below around 
the parietal part of the tunica vaginalis, thus suspending and 
supporting the testicle. The important part played by the 
sheath in providing support and. at the same time, allowing 
free mobility, is shown by the action of the cremaster muscle.

The following sequela1 may be the result of the unnatural 
support given to the testicle by tying together the divided 
stumps of the veins after excision of a varicocele :—

(1) There is always a “ callus-like ” thickening, sometimes of 
considerable size, around the junction of the divided ends of 
the varicocele. This is often painful and tender, and these 
symptoms mav persist for a long time.

(2) This inflammatory mass, which is formed around the 
divided veins, may become adherent to, and incorporated with,
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the surrounding tissues, impeding the free mobility of the test icle. 
The cord may even become fixed to the sear in the skin of the 
scrotum.

(."$) The amount of inflammation may be excessive and sup
puration may occur; this will continue until the ligatures 
joining the ends of the veins come away or are removed.

( t) Generally speaking, the length of the venous plexus which 
should be excised is greater than the elevation of the testicle
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which is called for. Thus it may be desirable to remove three 
or four inches of the veins, while the testicle should be raised, 
perhaps, an inch and a half or two inches. In some eases the 
testicle may be unduly raised and at the same time its mobility 
is impaired. In these eases the testicle is liable to repeated 
slight injuries by muscular action and by friction from the 
clothes; pain and tenderness will then persist for a verv long 
time.

Recently. I have endeavoured to overcome these disadvantages 
by excising the varicocele without joining the divided ends of 
the veins, and by providing increased support to the testicle
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and raising it to a higher level by shortening the fascial sheath. 
This operation was described in the Lancet, 11117. Vol. !.. p. 75!t, 
and the following account is founded upon that description :

Exposure of the Spermatic Cord.
The spermatic cord is exposed by a short incision, about an 

inch in length, just below the external abdominal ring. \\ hen 
superficial bleeding vessels have been secured, the cord, enclosed 
in its fascial coverings, is raised from its bed. freed and drawn

' VARICOCELE 
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ABOVE AND BELOW

VAS AND VEINS

Fm. in.

out of the wound until the upper end of the tunica vaginalis 
is brought into view.

Incision of the Sheath and Separation of the Varicocele
With a knife, or a sharp pair of scissors, an incision, an inch 

and a half or so in length is made through all the fascial 
coverings in the mid-line in front until the veins arc exposed 
(Fig. lb). The middle of the incision through the sheath 
is secured on each side by a pair of Spencer-Wells' forceps, 
which act as retractors. With a blunt dissector the veins are 
separated on each side until the vas. which, with its artery and
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some connective tissue, is situated behind and is much more 
closely connected with the sheath, is reached. The anterior 
three-lburths or so of the venous plexus, includin'; all the dilated 
veins, are then separated, leaving a lew small veins with the vas. 
which is not touched and is not separated from the sheath. The 
anterior mass of dilated veins is now drawn downwards and. by 
a little dissection, freed from the sheath and the vas as high as 
is thought desirable. Next, they are drawn upwards, and the

Flu. 21.

same separation can now lie effected as low as the upper limit of 
t he tunica vaginalis, care being taken not to open this st met are.

Excision of the Varicocele
The isolated group of veins, perhaps four inches in length, or 

even longer, is now ligatured above and below by medium 
catgut, and the intervening part is cut away (Fig. 20). The ends 
of both ligatures are cut short, and the testicle, which has 
probably been drawn up into the wound, is replaced in its bed 
in the scrotum. During the separation and excision of the 
varicocele there should be no injury to the vessels, but if there
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u it any oozing points, these are seen reel. The Spencer-Wells’ 
forceps gripping the edges of the incision in the sheath are now 
retracted, and the opening in the sheath thus becomes diamond- 
shaped (Fig. 121).

Suture of the Sheath and Closure of the Wound.

This incision, originally longitudinal in direction, is sewn up 
transversely, so that the sheath is completely closed and covers 
over both the stumps of the veins and the vas (Fig. 22). A

Pm. M.

continuous suture of fine catgut is most suitable for this purpose, 
and. in order to avoid any lateral projections, the side angles 
produced by traction on the forceps may be transfixed at the 
commencement and termination of the suture and the small 
redundant portion cut away.

It will be observed that, the longer the original incision the 
greater will be the shortening of the sheath and elevation of the 
testicle when the incision is closed. It is therefore desirable 
to estimate beforehand, from the position of the testicle, the 
amount of shortening which will be necessary. An incision in
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the sheath, about two inches in length, is required in eases of 
average severity, but if the testicle hangs very low, this will have 
to he increased. It is best to excise the veins through a com
paratively short incision, and to enlarge this later, if necessary ; 
if a long incision be made at once, the sheath is apt to become 
ill-defined and to be lacerated during the excision of the veins. 
The spermatic cord, with its closed and shortened sheath, is now 
returned to its natural position, and, after the superficial vessels 
have been secured, the wound is closed by a few silkworm-gut 
stitches.

Advantages of the Operation and Results.

In the first cases in which I employed this method. 1 left the 
ends of the ligatures long and knotted the ends together in the 
usual manner, completely closing the sheath around the 
approximated ends of the varicocele afterwards. 1 came to the 
conclusion, however, that it was desirable to remove several 
inches of the varicocele and that, when this was done, tying 
the ends "" s together was unnecessary and might even
be harmful. Reconstruction and closure of the sheath, so as to 
prevent adhesions between the cord and the superficial tissues, 
is the essential part of the The spermatic artery is,
as a rule, removed with the dilated veins, which, as Sir Win. II. 
Bennett has shown, is of importance in diminishing the pressure 
of blood going to the testis at the time when almost all the 
returning veins are suddenly obliterated.

The artery of the vas is uninjured and the nutrition of the 
testicle is not affected. It is chiefly on account of the close 
connection of the vas with the posterior part of the sheath that 
it is not advisable to attempt to remove a complete section of 
the sheath and to suture the two ends together ; an attempt to 
do this might result in injury to this vessel or even to the vas 
itself. The vas is not disturbed during the operation and runs 
no risk of injury.

As the result of the closure of the sheath, the tender in
flammatory nodule is either absent or but very slightly marked, 
while the testicle remain suspended in the scrotum in a normal 
manner with its mobility unimpaired.

337801
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I have performed this operation in a number of eases, nearly 
all of which were soldiers on foreign service. Convalescence 
was more rapid, and there was less pain and post-operative 
trouble than with the usual method of treatment.

I have not been able to trace these patients, and so am unable 
to describe the ultimate results, but the condition on discharge 
was so satisfactory that I do not think that they can have been, 
at all events, less satisfactory than after the ary operation.

With a little practice, the operation thus performed is just 
as simple and easy as the usual method, and it has the 
advantage of being much neater.

73
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Abdomen, return of imperfectly descended testicle to, 66 
Abdominal ring, external, 5, 8 

internal. 5, 11
wall, secondary weakness of, 11

with imperfectly descended testicle, 59 
Abnormal positions of testicle, 63 
Acquired hernia, 2 
Action of, cremaster, 67, 92

external oblique, 10, IS 
internal oblique, 6 
gubernaeulum. 52 
transversal is, 7 

Adhesions of testicle, 56 
Advantages of the operation for hernia, 38

imperfectly descended testicle, 83 
varicocele, 97

Adventitious sacs, 4 
After-treatment of hernia, 21

transplantation of testicle, 83 
varicocele, 97 

Age, for operation for hernia, 21
operation for imperfectly descended testis. 69

Anaesthetic, 48
Anatomy of undescended testicle, 57 

varicocele, 9o
Aponeurosis of external oblique. 6, 7 
Appendicectomy, Hi
Approximation of pillars of external abdominal ring, 37 
Atrophy of muscles, 11 

testis, 58
Attachments of gubernaculum, 55

Bassini’s operation, 17 
Bilateral hernia, 2

imperfectly descended testicle, 67, 85, 86 
Bladder and neck ot hernial sac. 38

Causes of ectopia testis, 55
imperfectly descended testis, 56 
varicocele, 90

Closure of wound, hernia, 32
imperfectly descended testicle. 82 
varicocele, 97 

Congenital hernia, 2
hydrocele, 64

Conjoined tendon, 6, 13, 35 
Convalescence after operation for hernia, 44 
Cord, spermatic. See Spermatic Cord.
Coverings of spermatic cord, 52
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Cremaster muscle, 25, 60 

action of, !I2 
overaction of, 57

Crura of external abdominal ring, 8
( rural canal, 54
Cystitis after operation, 46

D arn and stay-lace method, 37 
Debility, post-operative, 46 
Descent of testicle, 52 
Development of inguinal canal, 51 

testicle, 51
Difficulties of operation for hernia, 2

imperfectly descended testicle, 70
Ectopia testis, 54

causes of, 55
Ectopia vesica-, - rfectly descended testicle, 60
Elevation id' testicle, 03 
Epididymis, 51, 50
Epididymo-orchitis and imperfectly descended testicle, 64 
Etiology of imperfectly descended testicle, 51, 52 

inguinal hernia, 2 
varicocele, 00

Examination of an inguinal hernia, 12 
Excision of hernial sac, 30 

varicocele, 01 
External oblique, 7

incision in, in operation for hernia, 24
imperfectly descended testicle, 74

Extra-peritoneal tissue, 32

Failure of operation for hernia, 10
imperfectly descended testicle, 71

Fascia cremasteric, 78, 02
infundibuliform, 25, 78, 02 
intercolumnar, 8, 02 
transversal™, 5

Fascial sheath of spermatic cord, 02 
Femoral canal, 54

hernia! sacs, 1
Fixity of testicle, post-operative, 03 
Funicular process, 1

Gangrene of testicle, 64 
Genital ridge, 51 
Germinal epithelium, 51 
Gridiron incision, 16, 30 
Gubemac " ,51

attachments of, 55 
division of, in orehidopexy, 77

H.ematuria, 46 
Hiemostasis, 34
Hernia, following abdominal operations, 15 

inguinal, 1—49 
acquired, 2
and military service, 42 
bilateral, 2 
congenital, 2 
direct, 2
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Hernia, inguinal—ronl. 
indirect, 2 
interstitial, 55 
post-operative, Iti 
recurrent, 16 
sac <>f, 3, 20
with imperfectly descended testicle, 60 

Hydrocele ami imperfectly descended testicle, 64 
Hypospadias and imperfectly descended testicle, 60

Imperfectly descended testicle, 50—88 
anatomy of, 57 
atrophy of, 58

post-operative, 71 
Histology of, 62 
late descent of, 61) 
physiology of, (i 1 
retraction of, 57

post-operative, 71 
treatment of, 66 
varieties of, 53, 54 

Incarcerated hernia, 40 
Incomplete removal of sac, 17 
Indications for operation, hernia, 21

imperfectly descended testicle. 67. 68 
varicocele, 91

Indirect inguinal hernia, 2 
Infants, operation for hernia in, 21 
Infundibuliforin fascia, 25 
Inguinal canal, anatomy of, 5

development of, 51 
security of, 5, 6 
structure of, 5—10
with imperfectly descended testicle, 60 

Intereolumnar fascia, 6, 8 
fibres, 8 
ligament, 10

Internal abdominal ring, 5, II
secretion of imperfectly descended testicle, 62 

Interstitial hernia, 55 
Irreducible hernia, 40

Laceration of sac during operation, 38 
Ligament, intereolumnar, lo 

Poupart's, 7

Malignant growth of imperfectly descended testicle, 65 
Mesorchium, 51, 59
Military service and inguinal hernia, 42 
Muscles, eremaster, 25, 60 

external oblique, 7 
internal oblique, 5, 6 
repair of, 15 
transversal™, 5 
trauma, effect of, 15

Neck of sac, 32 
Neurosis and varicocele, 90

OBLKjUE inguinal hernia, 1
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Bassini’s, 17 
(or ectopia testis, 74

imperfectly descended testicle, 74 
inguinal hernia. 22 

in female, 34 
infants, 21

with secondary weakness, 34 
varicocele. Sir IV. H. Bennett’s operation. Ü2 

Orchidéetomy and imperfectly descended testicle, 67 
Orehidopexy. 7<i

reasons lor failure after, 72 
Orchitis, 64
Ovary, change in position of, 53 
Overlapping of aponeurosis, 37

Pampixxiform plexus, !)<>
Pain with imperfectly descended testicle. 64 

varicocele. 90
Patent processus vaginalis, 2. 58 
Pathology of hernia, In -20

imperfectly descended testicle. 52—56 
Penile ectopia testis. 54 
Perineal ectopia testis, 54
Peritoneal adhesions and abnormal position of testis. 56 

diverticula, 3
Peritonitis ami imperfect descent of testes. 56 
Picric acid method of skin preparation, 46 
Pillars of external adbotninal ring. 8 
Plica gubernatrix. 51 

vasctllosa. 51
Pneumonia, post-operative. 45 
Post-operative debility, 46 

hernia, 16
respiratory troubles. 46 
retention of urine, 39 
thrombosis, 16 

Potential hernia, 3 
Poupart's ligament, 7 
Preliminary examination of hernia, 43 

treatment, 44
Preparation for operation for hernia. 23 
Pressure, effect of, 13 
Processus vaginalis, 52

and imperfect I v descended testicle, 58 
Pubis, 7
Pubo-penile ectopia testis, 54

Radical cure of hernia. See Operations.
Reappearance of hernia, 14, 48 
Recurrent hernia, 16 

causes of, 19 
treatment of. 49

Relapse after operation for hernia, 46
Relation between imperfect descent and function of testis, 63 
Results of operations for hernia, 49

imperfectly descended testicle, 83 
varicocele, 97. 98

Retention of urine, post-operative, 39 
Ring, external abdominal, 5, 8
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King, internal abdominal, 5, Il 
Rupture, 3

Sad, congenital, 3, 20 
development of, 32 
isolation of, 27 
laceration of, 28, 38 
of recurrent hernia, 17 
removal of, 31
with imperfect descent of testis, till 

Saccular theory, 2
practical hearings of, 20 

Scarpa's triangle, 32
and ectopia testis, 54

Scrotum, cleft, with imperfect descent of testis, 50, (10 
incision in, 70

Secondary weakness of abdominal wall, 3, 10
external abdominal ring, 12 
internal adbominal ring, 11 

Sepsis and operations for hernia, 43 
recurrence, 10 

Septum of scrotum, 73, 70 
Sheath of varicocele, 02 

importance of, 02 
incision in, 04 
shortening. 00 
suture of, 00

Shortness of spermatic veins, 30, 01 
vas deferens, 50, 01 

Skin incisions, »|>cration for hernia, 23
imperfectly descended testicle, 74 
varicocele, 04

Spermatic artery, 0, 07 
cord, 26, 20 
plexus, (Ml

Spermatogonie function of imperfectly descended testicle, 02 
Sterility and imperfectly descended testicle, 01 
Strangulated hernia, 4(1 

testis. 04
Strength of inguinal canal, 10 
Suppuration and recurrence, 10 
Suspension of testicle, 02 
Suspensory bandage and varicocele, 01 
S unis of varicocele, 90

Tendon, conjoined, 0, 13, 35 
Testicle, atrophy of, 58 

gangrene of, 04 
imperfect descent of, 50—57 
removal of, 07 
torsion of, 64

Thrombosis of femoral vein, post-operative, 45 
Transplantation of testicle through septum of scrotum, 73, 74 
Transversalis fascia, 5 
Truss anil imperfect descent of testicle, 06 

military service, 48 
secondary weakness, 14 

Tunica vaginalis, 57 
closure of, 34, 76 
development of, 52
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Undescended testicle. See Imperfectly Descended Testicle 
Unequal growth, 52

Varicocele, 89—98 
symptoms of, 90 
treatment of, 94 

Vas deferens, artery of, 97
danger of injury to, 77 
shortness of, 56, 61 

Veins, spermatic, excision of, 95 
Vomiting, post-operative, 17

Woolfian body, 51 
duct, 01.
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