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BACKGROUND. The major advantage of diagnostic laparoscopy for patients with a
gastrointestinal tumor is the prevention of unnecessary explorative laparotomies.
However, it is doubtful whether this procedure also prevents late laparotomies
that are necessary for palliative treatment during follow-up.

METHODS. From January 1992 to July 1995, 233 consecutive patients with gastroin-
testinal malignancies underwent laparoscopy and laparoscopic ultrasonography
after routine diagnostic procedures had shown potential curative disease.
RESULTS. After diagnostic laparoscopy, laparotomy was not performed in 21%
of all patients (47 of 226) because of histologically proven, unresectable, mainly
metastatic disease; 6% had esophageal tumors (4 of 64 patients), 43% had liver
tumors (10 of 23), 43% had proximal bile duct tumors (9 of 21), 15% had periampul-
lary tumors (17 of 111), and 43% had pancreatic body and tail tumors (3 of 7).
Nonoperative palliation was successful in all patients. However, late laparotomies
were necessary in 7 of these 47 patients (15%): 5 patients with periampullary
tumors and 2 patients with proximal bile duct tumors. All 7 patients underwent a
surgical bypass, most due to duodenal obstruction, 1 to 13 months after diagnostic
laparoscopy.

CONCLUSIONS. In this study, diagnostic laparoscopy may have prevented unneces-
sary laparotomies for exploration or palliation in 18% of all patients (40 of 226).
The procedure is of doubtful benefit for patients with esophageal tumors because
the current findings show that only 6% of explorative laparotomies could be pre-
vented. In patients with periampullary tumors, the initial benefit was 15%, but the
risk of a late laparotomy is relatively high (30%). Cancer 1997;79:1315-9.

© 1997 American Cancer Society.

KEYWORDS: laparoscopy, diagnostic laparoscopy, staging, proximal bile duct neo-
plasm, liver neoplasm, pancreatic neoplasm, esophageal neoplasm, laparotomy,
follow-up.

urative resection can be performed in a minority of patients with

malignancies of the esophagus, liver, bile ducts, and pancreas
because many patients have advanced and inoperable disease when
diagnosed and palliation is all that can be offered.'~* Extensive nonin-
vasive staging is generally accepted for the prevention of unnecessary
laparotomies, especially because nonsurgical palliation methods are
now available in most hospitals. Patients with biliary obstruction can
be palliated with biliary endoprostheses and obstruction of the upper
digestive tract can be treated with esophageal endoprostheses.*®

Despite the technical advances in ultrasonography, spiral com-
puted tomography (CT), magnetic resonance imaging, and other tech-
niques, the diagnosis of small peritoneal deposits, small liver metasta-
ses, and local tumor ingrowth is frequently (10-40%) made during
explorative laparotomy.”'° Diagnostic laparoscopy has been recom-
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mended as an important new staging modality. It is
nearly as sensitive as an explorative laparotomy in de-
tecting small peritoneal deposits and when diagnostic
laparoscopy is combined with ultrasonography, small
liver metastases and local ingrowth can be diag-
nosed.''"*® During diagnostic laparoscopy biopsies
can be taken under direct laparoscopic or ultrasound
guidance. The procedure-related morbidity and mor-
tality are relatively low."*

It has been shown that laparoscopic staging pre-
vents explorative laparotomies in 5-64% of patients
depending on the type of tumor.'>'* However, only
the early advantages of laparoscopic staging have been
evaluated in most studies. The necessity to undergo
later surgical palliative procedures has not yet been
studied. In the current study, the long term efficacy of
diagnostic laparoscopy and laparoscopic ultrasonog-
raphy, defined as early minus later laparotomies, was
evaluated.

PATIENTS AND METHODS

The records of 233 consecutive patients who under-
went diagnostic laparoscopy and laparoscopic ultraso-
nography between January 1992 and July 1995 for the
staging of upper gastrointestinal malignancies were
reviewed. Only patients in good general condition who
could tolerate a major surgical procedure were in-
cluded in this staging protocol. Informed consent was
obtained before diagnostic laparoscopy was per-
formed.

Preoperative diagnostic and staging procedures
were for esophageal tumors ultrasonography com-
bined with Doppler ultrasonography of the neck and
abdomen, endoscopic ultrasonography, indirect lar-
yngoscopy and, when indicated, bronchoscopy as well.
For hepatopancreatobiliary tumors a transabdominal
ultrasound combined with Doppler ultrasound was
performed in all cases; patients with obstructive jaun-
dice underwent an endoscopic retrograde cholangio-
pancreatography with insertion of an endoprosthesis,
and CT scans were frequently made in referring hospi-
tals. All patients with liver tumors were staged with
CT scans. Fine-needle biopsies of possible metastases
were taken under ultrasound or CT guidance. Visceral
angiography was performed in a minority of patients
to verify vascular involvement if this was suspected
after Doppler ultrasound investigation. Pathology
proven metastases or total vascular occlusion caused
by the tumor were accepted as an exclusion criterion
for laparoscopy.

Diagnostic Laparoscopy and Laparoscopic
Ultrasonography

Diagnostic laparoscopy was always performed as a
separate procedure under general anesthesia. The pro-

cedure has been described previously.'*™'* Tumors
were restaged after laparoscopy and biopsy proven
metastases or tumor ingrowth lead to exclusion from
further surgical exploration. When ingrowth or vascu-
lar involvement was suspected without pathology, tu-
mors were scored as doubtful resectable. All other tu-
mors were scored as resectable. All patients with
doubtful resectable or resectable tumors underwent
laparotomy, normally between 1-4 weeks after diag-
nostic laparoscopy.

Palliative Treatment

Patients with an irresectable tumor after laparoscopy
were offered treatment when indicated. For patients
with esophageal tumors and tumors of the gastric
cardia, a tygon tube or Wallstent®™ expandable stent
(Schneider [Europe] AG; Biilack, Switzerland) or Song
esophageal endoprosthesis (Sooho Medi-Tech Co.,
Ltd., Seoul, Korea) was placed and obstructive jaun-
dice was treated with a biliary polyethylene (PE) endo-
prosthesis or Wallstent. All patients were discussed
in an multidiscipline oncology meeting and palliative
chemotherapy and/or radiotherapy was proposed
within ongoing study protocols. This aspect of pallia-
tive treatment is beyond the scope of this study and
will not be discussed.

Follow-Up

Patients excluded from explorative laparotomy after
diagnostic laparoscopy were evaluated in January
1996. Most patients visited the outpatient clinic. When
information was not available the patient’s general
practitioner or referring specialist was contacted. Sur-
vival time was measured as months alive after laparos-
copy.

The number and indication for late laparotomies,
necessary for palliative treatment during follow-up of
the patients, was assessed.

The overall efficacy of laparoscopic staging was
defined as the number of initially prevented laparoto-
mies minus the number of late laparotomies.

RESULTS
Between January 1992 and July 1995, 233 patients with
an upper gastrointestinal tumor underwent laparo-
scopic staging after conventional staging had not
shown any signs of irresectability. Seven patients (3%)
were excluded for various reasons (Table 1). No proce-
dure-related mortality occurred. Complications were
observed in 5 patients (2%): 2 cases of wound infec-
tions, 1 case of pneumonia, 1 case of bile leakage, and
1 case of urinary retention.

After diagnostic laparoscopy 47 of 226 patients
(21%) were excluded from further laparotomy because
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TABLE 1
Patient Characteristics and Exclusions

Patients Mean age, Evaluable
GI malignancy (n =233) FEM (yrs) (range) Excluded (n = 226)
Esophagus/cardia 66 17:49 62 (49-83) 2 64
Liver 24 12:12 53 (20-77) 1° 23
Proximal bile duct 22 12:10 57 (35-74) 1° 21
Periampullary 114 55:59 62 (37-79) 3¢ 111
Pancreas body/tail 7 2:5 58 (43-73) — 7

F: female; M: male.

“One patient refused further treatment and one patient had contraindications for resection.

® One patient had an insufficient examination because of adhesions after previous abdominal surgery.
“Two patients had insufficient examinations because of adhesions after previous abdominal surgery; one patient with a resectable tumor after laparoscopy died

of cholangitis before tumor resection.

TABLE 2
Initial and Overall Results of Laparoscopic Staging

Laparotomy Secondary Overall benefit
Diagnosis Laparoscopy avoided laparotomy laparoscopy
Esophagus/cardia 64 4 (6%) — 4 (6%)
Liver 23 10 (43%) — 10 (43%)
Proximal bile duct 21 9 (43%) 2 (22%) 7 (33%)
Periampullary 111 17 (15%) 5 (29%) 12 (11%)
Pancreas body/tail 7 3 (43%) — 3 (43%)
Total 226 43 (19%) 7 (16%) 40 (18%)

of pathology proven metastases. Late laparotomies
were performed between 1 and 13 months after diag-
nostic laparoscopy in 7 of 47 patients (15%). Six of
the seven patients had duodenal obstruction and one
patient had small bowel obstruction secondary to peri-
toneal carcinomatosis. The overall efficacy of laparo-
scopic staging in the long term prevention of unneces-
sary laparotomies was 40 of 226 patients (18%).

Carcinoma of the Esophagus and Gastric Cardia

In 4 of 64 patients (6%) explorative laparotomy was
prevented after laparoscopic staging because of me-
tastases detected during laparoscopy (Table 2). One
patient underwent palliative radiotherapy and another
patient underwent placement of a Tygon tube after
laparoscopy. Two patients did not undergo palliative
treatment. The survival times of these 4 patients were
3, 4, 6, and 8 months, respectively, and none was alive
at the time of the evaluation. No late laparotomies
were performed. Overall efficacy of laparoscopy was
6% (4 of 64 patients).

Carcinoma of the Liver
Explorative laparotomy was not performed after lapa-
roscopic staging in 10 of 23 patients (43%) because

of cirrhosis (2 patients) or proven metastatic disease
indicating dissemination in both sides of the liver (5
patients) and/or extrahepatic tumor spread (4 pa-
tients) (Table 2). Palliative chemotherapy or radiother-
apy was given to six patients. Eight of the 10 patients
died 4 to 24 months after laparoscopy; 2 patients were
still alive 29 and 39 months, respectively, after laparos-
copy. None of the patients required a late laparotomy
and the overall efficacy of diagnostic laparoscopy was
43% (10 of 23 patients).

Carcinoma of the Proximal Bile Duct

Explorative laparotomy was not performed in 9 of 21
patients (43%) after laparoscopic staging (Table 2).
Four patients had an unresectable gallbladder tumor
and five patients had an unresectable proximal bile
duct tumor. Palliative radiotherapy was given to two
of the nine patients (22%) with unresectable tumors.
Two of the 9 patients (22%) required a late laparotomy,
1 patient 4 months after laparoscopy for bowel ob-
struction caused by peritoneal carcinomatosis and 1
patient 7 months after laparoscopy for duodenal ob-
struction. The mean survival of the 9 patients with
unresectable tumors was 6 months (range, 1-25
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months). The overall efficacy of diagnostic laparos-
copy was 33%. (7/21 patients)

Periampullary Carcinoma

After laparoscopic staging, explorative laparotomy was
avoided in 17 of 111 patients (15%); 16 patients had
metastases and 1 patient had tumor ingrowth (Table
2). Palliation was performed with biliary PE endo-
prostheses. Five patients later underwent placement
of a Wallstent after a mean of 4.5 PE stent exchanges
because of stent dysfunction or occlusion. Palliative
chemotherapy and/or radiotherapy was given to three
patients. Follow-up showed a mean survival of 8
months (range, 1-15 months); 2 of the 17 patients
were still alive at the time of the evaluation, 6 and 9
months, respectively, after laparoscopy. Five of the 17
patients (29%) underwent a late laparotomy 1 to 13
months after laparoscopy, because of duodenal ob-
struction. No procedure-related deaths occurred. A
gastroenterostomy combined with a hepaticojejunos-
tomy was performed in these patients. Another two
patients had signs of duodenal obstruction but a lapa-
rotomy was not performed because they were both in
an end stage of their disease. The overall efficacy of
diagnostic laparoscopy was 11% (12 of 111 patients).

Carcinoma of the Pancreatic Body or Tail

In three of seven patients (43%) explorative laparot-
omy was prevented by laparoscopic staging because
of unresectable metastatic disease (Table 2). These 3
patients survival times of 12, 12, and 13 months, re-
spectively, after laparoscopy. None of the patients re-
ceived adjuvant palliative therapy. The overall efficacy
of diagnostic laparoscopy was 43% (3 of 7 patients).

DISCUSSION

Noninvasive staging plays an important role in the
therapeutic approach of gastrointestinal malignancies.
Recently, laparoscopy in combination with laparo-
scopic ultrasonography has been introduced as an ad-
ditional procedure. The advantage of laparoscopic
staging is generally expressed in terms of prevention
of unnecessary laparotomies.'' ™' A variety of results
are reported in the literature showing a rate of avoided
laparotomies between 5% and 64%, depending on the
type of tumor. In this study, the number of initially
prevented laparotomies was 21% (range, 6-43%),
which is in accordance with the literature.

However, these studies all described, as men-
tioned, the number of initially prevented laparoto-
mies. None of the studies analyzed the number of lap-
arotomies that had to be performed during follow-
up of the patients because of inadequate nonsurgical
palliative treatment. In the current study, the need

for later laparotomies in patients in whom an initial
laparotomy could be prevented was assessed because
it has been suggested that results of prevented laparot-
omies after laparoscopic staging are too optimistic.
Late laparotomies were necessary in 7 of 47 patients
(15%). These patients almost all developed duodenal
obstruction and underwent a gastroenterostomy. The
overall efficacy of laparoscopic staging decreased to
18% (range, 6—43%). Despite the outcome of this
study, with a reduction in the number of prevented
laparotomies of 3% (7 of 226 patients) during long
term follow-up, diagnostic laparoscopy remains an
important staging instrument for patients with gastro-
intestinal malignancies.

However, this study also shows a different benefi-
cial effect of laparoscopic staging for various gastroin-
testinal tumors. For patients with malignant tumors
in the esophagus and gastric cardia, the overall efficacy
was only 6%. Diagnostic laparoscopy was only benefi-
cial in tumors of the distal esophagus and the gastric
cardia. Therefore, in the study institution, laparoscopy
is now only performed in these patients, increasing
the efficacy of laparoscopic staging.'

In patients with liver tumors, the overall efficacy
of laparoscopic staging was 43%. This is due to the
fact that surgical palliation methods are not frequently
indicated. The additional value of laparoscopic staging
of liver tumors shown in this study is in accordance
with literature, John et al. were even able to prevent
unnecessary laparotomies in 64% of their patients with
liver tumors." Diagnostic laparoscopy is useful in de-
tecting cirrhosis, metastases in the opposite liver side,
and extrahepatic deposits, all contraindications for re-
section. Although 22% of patients in the current study
with proximal bile duct tumors required a laparotomy
during follow-up, overall efficacy of laparoscopic stag-
ing was high (33%). This can be explained by the fact
that laparoscopy and laparoscopic ultrasound can
evaluate the liver very accurately and tumor ingrowth
in both liver sides can be identified, making resection
impossible. Furthermore, the difficult diagnosis of
proximal bile duct obstruction can be simplified by
laparoscopy with direct view of the hepatoduodenal
ligament and differentiation between gallbladder car-
cinoma and benign strictures due to impacted stones,
or primary sclerosing cholangitis. Nevertheless, even
after resection of tumors that were thought to be ma-
lignant preoperatively and during surgery, the resec-
tion specimens revealed benign fibrosing or localized
sclerosing lesions in 13.4%.?!

In a limited number of patients with tumors of
the pancreatic body and tail, the overall efficacy was
43%. Secondary symptoms, such as duodenal obstruc-
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tion, are not expected in these patients and laparos-
copy is useful as a staging procedure.

Patients with periampullary tumors had an aver-
age initial benefit of laparoscopic staging (15%), but
because of the considerable number of late laparoto-
mies (30%), the overall efficacy diminished to 11%.
Late laparotomies were not performed for obstructive
jaundice, because this could be relieved by means of
PE endoprostheses or Wallstents with a success rate
of 97%, but only for ingrowth into the duodenum lead-
ing to upper gastrointestinal obstruction.?* According
to Lillemoe, as many as 13% of patients with an unre-
sectable pancreatic head tumor will eventually de-
velop duodenal obstruction and subsequently require
a gastroenterostomy because nonsurgical methods to
relieve duodenal obstruction currently are not avail-
able.'® Recently, the authors evaluated 92 patients who
underwent a biliary bypass combined with a prophy-
lactic gastric bypass because of an unresectable pan-
creatic head carcinoma; 8 patients (9%) developed du-
odenal obstruction but at the end stage of their disease
only 1 of these patients (1%) underwent a second lapa-
rotomy because of it.**> Duodenal obstruction can be
especially expected in the relatively long term survivh-
ors. Unfortunately, no method is available to identify
these patients at the time of diagnostic laparoscopy,
except for the fact that patients with metastatic disease
have a significant shorter survival time compared with
patients with locally advanced disease.*

Five other patients who did not undergo a later
laparotomy had at least four exchanges of their PE
stents and eventually underwent placement of a Walls-
tent. Therefore, the overall efficacy of laparoscopic
staging remains doubtful in patients with periampul-
lary tumors and further investigation for the preferable
palliative treatment of the individuals is indicated. In
addition to the technical and medical aspects of lapa-
roscopic staging, a quality-of-life study in these pa-
tients and a cost-effectiveness analysis appear to be
valuable in assessing the beneficial effect of laparo-
scopic staging. These four aspects together should be
the subject of further investigation, especially for pa-
tients with periampullary tumors.
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