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Introduction

ver since the dawn of re-

corded history, medical

practitioners have sought
the ability to diagnose diseases. At
first they used magical methods of
divination, but eventually history-
taking, physical examination, and
diagnostic interventions became
common practice in many socie-
ties.’ For example, the Edwin

Smith papyrus, which originated at
least 4,500 years in the past, de-
scribes injuries and some other
ailments in standardized formats

of examination, diagnosis, verdict,
and treatment.2 Two of man’s most

enduring plagues, bladder stone
and urethral stricture, were diag-
nosed by urethral sounds and

sometimes relieved by catheters
with a surprising degree of sophis-
tication. Paul of Aegina, in the sev-
enth century, wrote: &dquo;When the

urine is suppressed in the bladder
owing to some obstruction ... we
have recourse to catheterism for
removal of it. Wherefore, taking a

catheter proportionate to the age
and sex we prepare the instrument
for use....&dquo;’ Throughout the in-
tervening centuries, physicians
surely dreamed of the ability to in-
spect the living body just as they
could inspect a cadaver, but only in
the past century has this become
feasible with the help of general
anesthesia (1842), sterile tech-

nique (1867), radiology (1895),
and antibiotics (1941). Simple in-
spection even of the accessible por-
tals of the body through optical
tubes was impractical until the ad-
vent of Edison’s electric light
(1879) and modern endoscopic
instrumentation. In 1865, Francis
Cruise, the first to use cystoscopy in
Ireland, anticipated the day when
any portion of the body would be
amenable to direct examination. &dquo;I I

believe it will scarcely be denied
that one of the most important
characteristics and improvements
of modern medicine consists in the
direct exploration of organs for the
elucidation of their physiology and
pathology.... The utility of the en-
doscope is not, however, confined
to the diagnosis and treatment of
diseases of the urethra - far oth-

erwise - there is no portion of the
human body into which a straight
tube can be introduced in which it
will not be found of service....&dquo;4

The modern-day &dquo;oscopies&dquo;
(cystourethroscopy, laryngobronchos-
copy, esophagogastroscopy, oph-
thalmoscopy, myringoscopy, and
colonoscopy) not only became
commonplace with the start of the
20th century but also helped de-

fine and demarcate their respec-
tive specialties. Yet Cruise’s sugges-
tion implied more than inspection
of a body portal; he suggested that
any body cavity was amenable to
direct visual examination. His pre-
diction lay untested until the turn
of the century, when Kelling
(1901) and Jacobeus (1910) devel-
oped techniques for peritoneos-
copy in animals and cadavers and
then applied the methods to living
patients.5~6 Kalk7,8 developed in-

struments for peritoneoscopic ex-
amination of the liver, which he
first reported in 1929 and eventu-
ally performed in over 2,000 pa-
tients.’ The primary application of
peritoneoscopy throughout most
of this century has been gyne-

cologic. Diagnostic applications
expanded into therapeutic tech-

niques for tubal sterilization and
ovarian biopsy.’,’o Semm,11~12 in

Kiel, Germany, carried operative
peritoneoscopy much further, de-
veloping instruments and tech-

niques that permit a wide range of
intracorporeal operative proce-
dures, including adhesionolysis,
oophorectomy, appendectomy, and
hysterectomy. He has persistently
made the point that the term &dquo;lap-
aroscopy&dquo; is a misnomer because

lapara is the Greek term for
&dquo;flank.&dquo; Using a strict series of

safety steps in more than 20,000
patients, Semm’s team proved that
diagnostic peritoneoscopy is safe
and reliable. Outside gynecologic
practice, diagnostic peritoneos-
copy grew slowly, in spite of the
efforts of its early pioneers. Berci et
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al and Gans et ap3-15 were early en-
thusiasts of the peritoneoscope, but
their vision was not contagious. The
recent expansion of interest in

peritoneoscopic surgery has been
facilitated by miniature television
cameras and instruments specific to
various endosurgical procedures.
Intracorporeal suture techniques,
as developed by Semm,12 were a
tremendous advance but require
extraordinary skill and are time-con-
suming. Endoscopic clips and intra-
corporeal staples, recently available,
are much easier to master and short-
en the task time.

Peritoneoscopy for
Nonpalpable Testis

In most children with unde-

scended testes, the gonad is palpa-
ble ; the job of the surgeon is to fix
a concomitant inguinal hernia,
move the testis gently to a scrotal
position, or occasionally remove a
small, abnormal gonad. In 10% to
20% of undescended testes, how-
ever, the gonad is nonpalpable. For
these boys, the surgeon’s objective
is more complex because he must
first locate the testis or else prove
its absence. Inaccurate declaration

of absence may leave behind an
occult intra-abdominal testis, with
its high risk of eventual malig-
nancy.&dquo; The traditional approach
for a boy with a nonpalpable testis
was inguinal inspection, followed
by a more extensive look into the
retroperitoneum if a testis was not
found; some authors recom-

mended Herculean retraction of

the inguinal incision, others ex-

tended the incision, and still others
made a separate incision. In many
cases, a testis was not located and
its absence was declared without
real proof, that is, without identi-
fication of the testicular vessels. Cur-

rently, intra-abdominal exploration
is mandatory to locate gonadal ves-

Figure 1. Pediatric peritoneoscopy. A Veress needle (small needle, upper right) is passed through the
umbilicus for inflation with C02. A 5-mm sheath with conical trocar is then passed next to the needle.
The trocar is removed and a viewing lens coupled to a television camera is passed through the sheath.
When a second port is necessary, as for placement of a spermatic vessel clip, another sheath (black,
on left) is passed suprapubically under direct vision.

sels and vas. Although a supracan-
alicular undescended testis is ret-

roperitoneal in the strict anatomic
sense, it and its vessels are best visu-

alized from an intraperitoneal van-
tage, just as is the case for the

ovary. In the absence of an intra-
abdominal exploration, there is a
good chance that a nonpalpable
testis may be overlooked. Imaging
modalities, such as ultrasonogra-
phy, arteriography, venography,
or CT and MRI scans, have not

been reliable in either finding the
testis or proving its absence. Fol-
lowing the lead of Cortesi et al,
Silber and Cohen, Scott, and Lowe
et al, we have found pelviscopy
an ideal first operative step in

managing patients with nonpalpa-
ble testes17-22 (Figure 1).

Pelviscopy is accurate in either
finding a nonpalpable testis or

proving its absence in more than
96% of patients. Our endoscopic
findings usually consisted of blind-
ending spermatic vessels with an
absence of the gonad, an intra-ab-
dominal testis, inguinal hernia, or
testes below the internal ring that

had been missed on preliminary
examinations (these testes were

often bilateral and hypoplastic)
(Figure 2). In addition, this ap-

proach permits endoscopic man-
agement of abdominal testes with

two-step vasal pedicle orchiopexy.
A clip is applied endoscopically to
occlude the testicular vessels and

stimulate formation of collaterals.
After a six-month interval, open
surgical orchiopexy is performed,
dividing the spermatic vessels with
the confidence that the entire

blood supply is maintained by the
vasal collaterals23 (Figure 3). Com-
plete endoscopic Fowler-Stephens
orchiopexy may soon be common-
place .2’ Endoscopic orchiectomy
for a nonsalvageable testis is a sim-
ple part of the laparoscopic surgi-
cal armamentarium.

Other Applications of
Operative Peritoneoscopy

Waldschmidt and Schier, 21 in

Berlin, began to use laparoscopy
in neonates and children in 1978
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Figure 2. Typical pelviscopic findings in boys with nonpalpable testes: a) Normal anatomy (vas and

spermatic vessels) at internal inguinal ring, suggesting that now or in the past a testis passed by this

point. On inguinal exploration there either will be a testis or the vessels will end blindly distal to the
internal inguinal ring. b) Blind-ending spermatic vessels proximal to the internal ring, with no distal

gonad. c) Hernia sac containing a distal testis. d) Abdominal testis.

and reported 136 procedures, not
only for undescended testis but

also for intersex evaluation, ad-
hesionolysis, and gonadectomy.
Semml2 became quite facile at en-
doscopic appendectomy, and others
have taken up this approach .26 En-
doscopic varicocelectomy is com-
monplace in adult practice and may
have application in children. In the
expert hands of Winfield et al, 27 the
endoscopic procedure is safe and
reliable. Endoscopic magnification
permits isolation and salvage of the
artery and lymphatics. Furthermore,
venous collaterals which could lead
to recurrence of the varicocele are

detected with far greater ease than
at the time of open varicocelec-

tomy, with its much narrower field
of vision.

Abdominal complications of

ventriculoperitoneal shunts, such
as entrapment, displacement, or
cyst formation, can be diagnosed
and corrected endoscopically, us-
ing one or two additional ports.28,29
Endoscopic herniorrhaphy was

pioneered in adults by Ger,3° who
used a stapler to occlude the neck
of the indirect hernia sac and place
a synthetic mesh to occlude a di-
rect hernia. The procedure takes
about half an hour and can also be

applied to recurrent or femoral
hernias. For children, however, in-

guinal hernia repair is already an
outpatient procedure with very

minimal morbidity. Furthermore,
the incisional length in millimeters
for an endoscopic approach surely
rivals or exceeds the length of a
standard pediatric hernia incision.
The trocars, forceps, and endoscis-
sors are potentially lethal instru-

ments for any patient, especially
for an infant or child, and it re-
mains to be proved that safety and
economy are not sacrificed for nov-

elty, insofar as routine pediatric
herniorrhaphy is concerned.

Laparoscopy has revolutionized
cholecystectomy in the past few

years, and the favorable adult ex-

perience has been duplicated in
children.3l-33 As recently as 1991,
a diagnostic and therapeutic tech-
nology assessment indicated that
this was a promising technique,
but only 12.5% of consultants be-
lieved it safe.34 Since then, public
demand and professional interest
in this procedure have intensified,
and laparoscopic cholecystectomy
has become the standard of practice
for adults in more and more centers

and communities.35 Pyloromyotomy,
as demonstrated in children by Alain
et a1,36 is an attractive possibility.
Sahlev et al37 performed endoscopic
detorsion of adnexa in girls.

Only a few years ago the idea of
laparoscopic nephrectomy would
have been assigned to the category
of science fiction. Clayman and asso-
ciates,3$ in a paradigm of ingenious
and persistent clinical investigation,
perfected the technique in pigs and
have successfully extended it to hu-
mans. This procedure is an order
of magnitude more difficult than
cholecystectomy, given that the kid-
ney is retroperitoneal, has a very sig-
nificant blood supply, and usually
requires morcellation for removal.
Operative time averages more than
five hours but drops with experi-
ence, and some cases have been

completed in as few as two hours.
Partial nephrectomy is also possi-
ble by this route, but the tech-
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Figure 3. a) Spermatic vessels after clip application. b) Six months later, after blood supply has been
reconstituted through vasal collaterals, the abdominal testis is explored surgically. This one has a long
hairpin turn of the vas deferens. c) Once the hairpin turn has been straightened, there is enough length
for the testis to be placed in the scrotum. d) Follow-up at one year.

niques and logistics are still under
evaluation. Complete pelvic lymph
node dissection in patients with
bladder or prostatic carcinoma
is a straightforward procedure
with minimal morbidity in the

hands of trained laparoscopic sur-
geons. In children, however, the
reasons for pelvic or retroperito-
neal node sampling are unusual.
Lymphocele management is simi-
larly possible, although this also is
an unusual condition in child-
hood .39 Schuessler (personal com-
munication, 1992) has performed
pelviscopic bladder neck sus-

pension (Marshall-Marchetti-Kranz),
and his team has been developing
techniques for endoscopic radi-
cal prostatectomy. Kozminski and

associates (personal communi-
cation, 1992) have performed ileal
conduit urinary diversions using
peritoneoscopic technique for

most of the procedure. This is clear-
ly an operation of extraordinary
complexity, and whether it is better
than open surgery will await the
test of time and experience.

Complications of
Peritoneoscopy

The most frequent complica-
tions are minor and tend to be

involved with the passage of the
Veress needle or trocars; these in-

clude abdominal wall bleeding,
preperitoneal/retroperitoneal in-

su~lation, or minor lacerations of
the omentum, mesentery, or bowel
surface. More serious complica-
tions include visceral or vascular

punctures that require open surgi-
cal intervention for control. Unat-

tended intracorporeal instruments
can also cause visceral or vascular

injury. At any moment during
peritoneoscopic surgery, compli-
cations may demand open laparo-
tomy. Excessive intraperitoneal
pressures (over 20 mm Hg) can
impede venous return. Delayed
complications include infection,
omental evisceration, and adhe-
sion formation.41

Conclusion

With the applications of opera-
tive peritoneoscopy developing
so rapidly, it is likely that newer
techniques will be added to the
armamentarium faster than publi-
cations are generated. On the one
hand, endoscopic approaches will
offer practical alternatives with de-
creased morbidity, compared with
conventional surgery. On the

other hand, just because some-
thing is new does not mean it is

better; for some patients and disor-
ders, conventional open operative
procedures will remain the wiser
choice. Endoscopic techniques,
like other operative procedures,
are not free of risk, and complica-
tions will accrue. These will need to
be reported and analyzed. Laparo-
scopic surgery is here to stay, al-

though time and experience will
shape its role.
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