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Peritoneoscopy

TEHEMTON E. UDWADIA

INTRODUCTION
There is no 'one' method for any operative procedure. We
have standardized a technique of peritoneoscopy, by trial
and error, after seventeen years and 3000 peritoneoscopic
procedures carried out in a surgical unit. This technique
has satisfied both the criteria of a good peritoneoscopy-
that is, a high diagnostic yield and a high margin of safety.
Tables I and II summarize the indications and contraindi-
cations of peritoneoscopy.

There are two types of peritoneoscopes: the single
puncture and the double puncture instrument. The single
puncture instrument has a diameter of 11 to 12 mm;
visualization, gas insufflation and trans-peritoneoscopic
procedures are all carried out through the same channel.
The double puncture instrument has a main cannula of
7 mm for visualization and insufflation and a second
channel of 3 to 5 mm for carrying out trans-peritoneo-
scopic procedures.

We have always used the double puncture Storz instru-
ment because of the following reasons:

1. The narrower 7 mm cannula of the double puncture
instrument has a shorter trocar, which is less likely to
injure intra-abdominal structures during introduction.

2. Leakage of ascites, omental prolapse and incisional or
Richter's hernias are unusual after the use of a narrower
cannula.

3. The second puncture is made safely under peritoneo-
scopic vision and can be suitably sited, depending on
the intra-abdominal pathology seen through the
peritoneoscope.

4. The double puncture provides a three-dimensional
view and a better sense of depth and distance. It permits
the use of both hands which greatly increases the
number of possible trans-peritoneoscopic procedures
as well as their safety, especially when electrosurgical
instruments are used. It is possible to move and palpate
organs with a probe, perform biopsies under vision,
coagulate bleeding areas, aspirate cysts and abscesses,
sever adhesions and perform radiological procedures
for obstructive jaundice and portal hypertension
through the double puncture instrument.

All these manoeuvres are safe and eminently useful in
surgical practice.
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TABLE I. Indications of clinical peritoneoscopy

Elective
Clinical presentation

Hepatomegaly
Ascites
Jaundice
Abdominal mass
Chronic abdominal pain
Undiagnosed fever

Emergency
Traumatic abdomen
Acute abdomen

Disease process
Malignancy
Tuberculosis
Cirrhosis

TABLE II. Contraindications to peritoneoscopy

l. Absolute
Antigen positive hepatitis, to obviate risk of transmission.

2. Relatively absolute
a. Cardiac and/or respiratory insufficiency, or large diaphragmatic

hernia make the procedure dangerous because
pneumoperitoneum increases intra-peritoneal pressure.

b. Gross intestinal distension.

3. Absolutely relative
a. Previous surgery/scars
b. Obesity
c. Adhesions
d. Bleeding disorders

We admit our patients to hospital and the procedure is
carried out in the operating theatre on a table that permits
various tilts and positions. The patient voids urine before
the examination. This is especially important with chil-
dren in whom a distended bladder is particularly prone to
trocar perforation. After venepuncture atropine is
administered to reduce the effect of vagal reactions; and
the shaved abdomen is cleansed and draped.

ANAESTHESIA
Peritoneoscopy can be performed under general anaes-
thesia with relaxants and intubation. We find local
anaesthesia safer, faster and more suitable and have used
it in over 2750 consecutive elective, adult peritoneoscopies.
However, an anaesthetist with complete anaesthesia
equipment should be close by whenever a peritoneoscopy
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FIG. 1. Introduction of Verres' needle in left
iliac fossa.
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FIG. 2. Confirming that the tip of the Verres' needle is in the free
'peritoneal cavity.

is performed. Local anaesthesia adds to the safety of the
procedure as it permits examination in bad-risk cases. A
conscious and co-operative patient greatly facilitates the

. examination. Intravenous diazepam is given if necessary.
Most of the complications of peritoneoscopy have occurred
when general anaesthesia has been used. 1-3 However, in
all children and in patients being examined for acute
abdominal pain or trauma, general anaesthesia with
endotracheal intubation is required,

PNEUMOPERITONEUM
The skin and subcutaneous tissue are infiltrated with 2%
lignocaine in the left iliac fossa. Through a 2 mm stab
incision the Verres' needle, whose point is guarded by a
blunt spring-loaded hollow obturator, is directed at right
angles to the abdominal wall. Continuous firm pressure is
maintained on the needle while the patient is asked to
cough (Fig. 1). The momentary contraction of the muscles
permits the spring-loaded needle to click smoothly and, ..-
audibly into the peritoneal cavity. The preperitoneal tissue
is not infiltrated with local anaesthesia as this would strip
the peritoneum off the abdominal wall making it difficult
for the Verres' needle to puncture it cleanly. A prerequisite
for safe peritoneoscopy is a proper and adequate
pneumoperitoneum. That the tip of the Verres' needle is
in the free peritoneal cavity is established if (1) there is
unrestricted movement of the needle hub through 3600 in
a horizontal plane; (2) after injecting saline without resis-
tance no return is aspirated (Fig. 2); (3) a 'hanging drop'
placed on the needle-hub is sucked into the abdominal
cavity on inspiration; (4) when pneumoperitoneum is
commenced, the first gush of gas is palpated as it bubbles
into the peritoneum from the needle tip; and (5) after
pneumoperitoneum is established percussion confirms
that gas has been distributed throughout the abdominal
cavity.

Complications of needle insertion are not uncommon;
therefore accurate needle placement in the free peritoneal
cavity should be confirmed before the pneumoperitoneum
is created. Subcutaneous, omental, retroperitoneal or
mediastinal emphysema, perforation or distension of a
hollow viscus, bleeding or gas embolism may all occur as
a result of malposition of the tip of the Verres' needle."

There are many refined gadgets for creating a pneumo-
peritoneum by insufflating carbon dioxide or nitrous
oxide at a controlled rate with monitoring of intra-
abdominal pressure. For over 3000 consecutive cases we
have used a formalin vapour-sterilized sigmoidoscope
pump and instilled atmospheric air to create the
pneumoperitoneum, without any complications. We
gradually insufflate air, slowly build up the intra-abdominal
pressure, and continuously percuss the abdomen (particu-
larly over the right hypochondrium) to ensure that a
generalized pneumoperitoneum has been created. The
pulse, blood pressure, respiration and the patient's sub-
jective discomfort are carefully monitored. In 1971,
finances permitted us the choice of a mechanical gas-
insufflator or an endoscopy camera; we opted for the
camera. The method we first used because of financial
necessity, we continue today by choice. The patient's
tolerance to abdominal distension and pressure,under
local anaesthesia, combined with careful clinicalmonitoring
makes over-inflation unlikely. However, under general

. anaesthesia there is no subjective control by the patient
and fully automated insufflators, which can regulate the
flow rate, volume of gas instilled and the intra-abdominal
pressure, are recommended.

The purpose of creating the pneumoperitoneum is
twofold: to ensure that the main trocar puncture can be
carried out with safety in an air-cushion which separates
the anterior abdominal wall from the abdominal viscera,
and to provide a medium in which examination of the
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FIG. 3. Verres' needle in the left iliac fossa used as a 'probe' to ensure safe
entry of main trocar at the midline infra-umbilically.

peritoneal contents can be carried out. Atmospheric air
has served us well. If the pneumoperitoneum causes a
marked increase in intra-abdominal pressure, cardiores-
piratory embarrassment from elevation of the diaphragm,
pressure on the inferior vena cava or hypercarbia (if
carbon dioxide is used) could result. 5

Various sites have been recommended for entry of the
pneumoperitoneum needle including the midline below
the umbilicus, the left subcostal region and Mclsurney's
point in the right iliac fossa. Unless there is a strong con-
traindication, like scars or a grossly enlarged spleen, we
routinely use the left iliac fossa' to introduce the
pneumoperitoneum needle because of the following
reasons:
1. It is seldom the site of varices or surgical scars.
2. Whilst the pneumoperitoneum is being created the

Verres' needle can be used as a probe (Fig. 3) to ensure
that there are no adhesions in the infra-umbilical region

FIG. 4. X-ray interpretation of how the Verres'
needle can gauge the depth and safety of the air-
cushion before trocar insertion.
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FiG. 5. The final direction of insertion is in the mid-
line, distal to the bifurcation of the main vessels.

at the site of the main trocar entry, and to gauge the
depth and safety of the air cushion before trocar inser-
tion (Fig. 4). The technique of using the Verres' needle
as a probe is, we feel, our contribution to peritoneo-
scopy and one of the important factors responsible for
our low complication rate."

3. The second puncture is made for the trocar and cannula
which is inserted at the same site (after removal of the
Verres' needle) under vision for all upper abdominal
pathology, permitting right handed trans-peritoneo-
scopic procedures.

MAIN TROCAR INSERTION
The main trocar is not inserted until movement of the
Verres' needle. confirms that an adequate pneumoperito-
neum has been created. The observation trocar and
cannula is inserted in the midline infra-umbilically unless
there is a strong reason to do otherwise, for example, a
grossly enlarged liver, adhesions (detected by the Verres'
needle) or hernia. The subcutaneous and preperitoneal
tissues are infiltrated with 2% lignocaine. A transverse
incision 1 to 2 em below the umbilicus is made with a
pointed knife in the skin and subcutaneous tissue. The
incision is slightly longer than the diameter of the trocar
to ensure that skin friction does not add further to the
'give' of the abdominal wall. The trocar is inserted to
make a Z or flap entry into the peritoneal cavity, thus
creating a one-way valve to facilitate closure of the
abdominal wall. It is directed obliquely headwards
through the subcutaneous tissue till the resistance of the
sheath is felt, and then directed obliquely towards the
feet. The final direction of entry is always footward, in the
midline towards the pelvis (Fig. 5). This ensures that the
trocar enters the abdominal cavity caudal to the bifurcation
of the major vessels and in the area where the air-cushion
is greatest. At the moment of inserting the trocar, we ask
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the patient to cough to ensure that the 'give' of the abdo-
minal wall is minimized and the trocar does not indent the
abdominal wall. The trocar must never be 'pushed' by the
force of the arm or shoulder muscles. It should be inserted
by the pressure of the palm with the index finger appro-
priately positioned on the trocar to act as a guard or
brake. The safe entry of the trocar is confirmed by the hiss
of the escaping pneumoperitoneum. The trocar is removed,
leaving the sheath in the peritoneal cavity. Any gas lost
during examination is constantly replaced. The Verres'
needle is removed. Perforation of the stomach, small and
large bowel, bladder, as well as injury to solid viscera by
the trocar, have all been reported. Whilst abdominal wall
vessels, particularly varices can be damaged,the most
dreaded complication is a major vessel injury, particularly
injury to the aorta or common iliac arteries or veins. The
importance of careful and correct direction of the trocar
tip during introduction is thus very important. Whilst
most experienced peritoneoscopists have never had a
major vessel injury, they insist that vascular instruments
should be on hand during the procedure.f Important
causes of trocar injury include operator inexperience, a
blunt trocar which requires greater force for penetration,
use of the larger single puncture instrument, an inadequate
air-cushion, and a technique which does not ensure control
of direction, force and penetration."

VISUAL EXAMINATION
Visual examination begins as soon as the telescope enters
the sheath because entry of the telescope into the
peritoneal cavity should be under vision. The abdomen is
examined in a systematic and sequential manner, com-
mencing with the falciform ligament which is the key
anatomical landmark. With the patient in the left lateral
position, the left lobe of the liver, the diaphragm and the
spleen are examined. The greater curvature of the
stomach, the anterior and inferior surfaces of the right
lobe of the liver and the gall bladder are seen with the
patient supine. By raising the head end of the patient and
increasing or decreasing the volume of the pneumoperito-
neum, the diaphragm and the posterosuperior surface of
the right lobe of the liver are visualized. The mid-abdomen,
omentum, transverse colon, small bowel and parietal
peritoneum are then seen. The telescope sweeps footwards

FIG. 7. The probe acts like the
surgeon's hand at an open
laparotomy, palpating and
moving viscera. FIG. 8. Target punch biopsy.
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FIG. 6. Trans-peritoneoscopic procedures-probe palpatation,
punch biopsy, needle biopsy, severing adhesions, suction,
coagulation, under vision contrast radiology can all be carried
out with perfect precision, under vision, through the second
puncture.

and the small bowel, descending and ascending colon and
appendix are examined. In females the pelvis is examined
with the patient in a steep Trendelenburg position. The
findings are recorded.

THE SECOND PUNCTURE
It is necessary to insert the second trocar when the under
surface of the liver or gall bladder needs to be visualized
and adhesions, omentum or bowel obscure the view, or
when lesions requiring biopsy are detected. In our experi-
ence of peritoneoscopy in general surgery, about 85% of
cases require a second puncture. This is usually made in
the left iliac fossa for upper or mid-abdominal pathology
and at the McBurney point for lower abdominal pathology
(in which case the surgeon stands on the left of the
patient). The Verres' needle skin incision is enlarged to
permit entry of the 3 to 5 mm trocar and the second
puncture made under peritoneoscopic guidance after
infiltrating the preperitoneum at the selected puncture
site with 2% lignocaine to' ensure a painless penetration.
Through the second cannula, various endoscopic proce-
dures can be carried out (Figs. 6-10). Whilst trans-
peritoneoscopic procedures greatly augment the versatility

FIG. 9. Menghini needle core
biopsy of all solid viscera-
liver; spleen, nodes, retro-
peritoneal pathology.

FIG. 10. Severing adhesions-
not as treatment, but to ena-
ble complete visualization
and target biopsy.
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TABLE III. Possible complications of peritoneoscopy

1. Anaesthesia
a. Complications of general anaesthesia/sedation
b. Vaso-vagal attack under local anaesthesia

2. Insertion of pneumoperitoneum needle
Tip of needle malpositioned in: Consequence:
a. Pre-peritoneum Emphysema
b. Hollow viscus Perforation/distension
c. Localized adhesion Localized pneumoperitoneum
d. Omentum Omental emphysema-

examination impossible
Bleeding, air embolism
Mediastinal emphysema

e. Blood vessel
f. Retro-peritoneum

3. Pneumoperitoneum
a. Cardio-respiratory embarrassment due to elevation of

diaphragm, compression of inferior vena cava, hypercarbia if
carbon dioxide is used.

b. Air embolism if needle is in blood vessel or retro-peritoneal
vessels are torn after trauma.

4. Main trocar insertion
a. Hollow viscus perforation (stomach, bowel, bladder)
b. Solid viscus injury (liver/spleen when grossly enlarged)
c. Blood vessel injury (in abdominal wall-varix, epigastric vessels;

in peritoneal cavity-mesenteric vessels; retro-peritoneal-
aorta, vena cava, iliac vessels).

5. Examination
a. Injury with telescope
b. Flash burns during photography

6. Second puncture
Abdominal wall blood vessel injury. (Unlikely as under vision.)

7. Trans-peritoneoscopic procedures
a. Bleeding after biopsy/contrast radiology
b. Biliary leak
c. Perforation after biopsy/diathermy
d. Explosion with diathermy
e. Bleeding/perforation while severing adhesions

8. Release of pneumoperitoneum
Pain if large volume of gas left behind.

9. Exit
a. Ascites leak
b. Omental prolapse

10. Post-peritoneoscopy
a. Immediate: evidence of any of above complications
b. Delayed: infection, ascites leak, incisionallRichter's hernia

and diagnostic potential of the peritoneoscope, they also
increase its risks and complications. Bleeding, perforation
and biliary leak can occur after biopsy, severing adhesions
and other trans-peritoneoscopic procedures. Trans-
peritoneoscopic diathermy carries the added risk of exp-
losion and delayed perforation due to electric injury to the
bowel. 10 Endocoagulation is safer than bipolar diathermy
and unipolar diathermy. 8

EXIT
At the end of the peritoneoscopy procedure, it is neces-
sary to ensure that there is no intraperitoneal or

• retroperitoneal bleeding. All the gas is then removed
from the peritoneal cavity, after which the cannula is
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slowly withdrawn by the assistant. The peritoneum and
sheath which tightly grip the cannula can be grasped and
sutured-a necessary step in cases with ascites, and to
avoid omental prolapse or herniation whenever the 11mm
cannula is used. The two skin incisions are then sutured.
These two sutures under local anaesthesia complete a pro-
cedure which histologically establishes a diagnosis of
abdominal pathology.

We have outlined the technique of peritoneoscopy in
some detail because general surgeons are often reluctant
to perform the procedure. They feel peritoneoscopy is
difficult, devious and dangerous, whereas with meticulous
attention to detail-necessary for any surgical procedure-
it can be simple, straightforward and safe.

Important complications have been stressed (Table III)
as an awareness of complications is a prerequisite to
safety. While peritoneoscopy is safe it is an invasive pro-
cedure. On the box containing our peritoneoscope is a
label which reads: THERE IS NO 'EASY' PERITONEOSCOPY-

UNTIL IT IS OVER. Less than 20% of the world's population
has access to non-invasive diagnostic aids. The equipment
cost of peritoneoscopy, ultrasonography and CT scan,
respectively, is in the ratio of 1: 35 : 350. In a developing
country, most imaging devices are in large medical institu-
tions in large cities and the peritoneoscope has a distinct
added diagnostic impact. 11,12 But unlike other diagnostic
aids, the peritoneoscope has no maintenance or recurring
costs and requires only electricity. We have used the same
instrument for seventeen years and for over 3000 cases
and now have a model which uses the sun as the light
source. Besides cost effectiveness, peritoneoscopy has the
great advantage over all the other diagnostic modalities of
providing a final histological diagnosis on target biopsy,
with no element of shadow, image or conjecture.
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