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Abstract A wide variety of multimodal treatment approaches are
Background: This prospective study was conducted to available for the treatment of advanced primary tumors and
evaluate the accuracy and the therapeutic relevance of stagetastatic disease [7, 19]. Sensitive staging procedures are
ing laparoscopy. required to provide a rational basis for stage-adapted
Methods:Between June 1993 and February 1997 stagindherapy of gastrointestinal tumors. One of the major goals of
laparoscopy was performed in 389 patients with variousstaging in surgical oncology is to identify patients with non-
neoplasms. Additionally, 144 selected patients of this groupesectable or disseminated disease in whom curative surgery
were examined with laparoscopic ultrasound using a semis not feasible.

flexible ultrasound probe (7.5 MHz). Generally, imaging methods such as transcutaneous ul-
Results:Compared to conventional imaging methods, lap-trasonography (US), computed tomography (CT), and mag-
aroscopy and laparoscopic ultrasound improved the accuzetic resonance imaging (MRI) have been used for the
racy of staging in 158 of 389 patients (41%). Statisticalevaluation of abdominal tumors. Accuracy rates[®0—
subgroup analysis of 131 patients with gastric cance®0% in the detection of intraabdominal metastases have
showed that the accuracy of staging laparoscopy in the déseen achieved with these methods [5, 17]. However, the
tection of distant metastases (68%) was significantly highesensitivity of imaging modalities is significantly lower in

(p < 0.01) than that of ultrasound (63%) or computed to-the detection of smaller lesions. In a study involving 75
mography (58%). In the whole group, laparoscopy alonepatients with 95 lesions, comparative sensitivities of US,
disclosed intraabdominal tumor dissemination or nonresect€T, and MRI for all lesions were 53%, 68%, and 63%,
able disease in 111 patients. Laparoscopic ultrasound disespectively [18]. In contrast, sensitivity for tumors <1 cm
played additional metastases—i.e., liver metastases @), was 20%, 49%, and 31%, respectively. Recent reports in-
M1 lymph nodes (n= 15), or nonresectable tumors é16)  dicate that helical CT and gadolinium-enhanced MRI may
in 30 patients. Although metastastic disease was suggesté& more accurate than conventional examinations [16].

by preoperative imaging, benign lesions were found in five  Because of the unsatisfactory sensitivity of various im-
patients with laparoscopy and in a further 12 patients withaging methods in the detection of small metastases in the
ultrasonography. The findings of staging laparoscopy changedbdominal cavity, laparoscopy has been used more often for
the treatment strategy in 45% of the patients. Conversion tstaging of gastrointestinal cancers. The purpose of this pro-
open surgery was necessary in 5% of the cases, and compdipective study was to assess the value of laparoscopy and
cations related to laparoscopy occured in 4% of the patientslaparoscopic ultrasound in the staging of abdominal tumors.
ConclusionsiLaparoscopy with laparoscopic ultrasound im- The results of staging laparoscopy in 389 patients were
proves the staging of gastrointestinal tumors and has a siggompared to conventional staging.

nificant impact on a stage-adapted surgical therapy.
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Between June 1993 and February 1997, staging laparoscopy was per-
formed in 389 patients with various abdominal tumors. The patients in-
cluded 202 men and 187 women with a mean age of 58 years (range, 18-88
E— years). Most patients underwent laparoscopy for the evaluation of gastro-
Presented at the annual meeting of the Society of American Gastrointesatestinal tumors (69%); other indications were relatively rare (Table 1).
tinal Endoscopic Surgeons (SAGES), San Diego, California, USA, 19-22Patients with early esophageal or gastric cancer (uT1) were excluded from
March 1997 the study, because the prevalence of distant metastases is extremely low in
Correspondence tdP. M. Schlag these patients. All patients were examined with standard staging proce-
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Table 1.Indications for staging laparoscopy

Table 3.Results of laparoscopic ultrasound

No. of patients Percent of patients Finding No. of patients

Gastric carcinoma 131 34% Liver metastasis 9
Pancreatic cancer 54 14% M1 lymph nodes 15
Esophageal cancer 45 11% Nonresectable disease 6
Liver tumors 35 9% Benign lesions 12
Breast cancer 22 6% Total 42
Miscellaneous 102 26%

Total 389 100%

Table 4.Comparison of laparoscopy, ultrasound, and computed tomogra-
phy in the detection of intraabdominal metastatic disease in gastric cancer

Table 2.Results of staging laparoscopy

Accuracy Sensitivity Specificity

Finding No. of patients
Staging laparoscopy 92% 82% 100%
Liver metastasis 66 (n = 131)
Peritoneal spread 82 Abdominal ultrasound 63% 25% 90%
M1 lymph nodes 4 (n=131)
Nonresectable disease 13 Computed tomography 58% 45% 71%
Benign lesions 5 (n = 68)
Total 116

2 Twenty-four patients were found to have both liver metastases and peri-
toneal seeding.

n=131

dures, including endosonography (Pentax FG 32 UA, Ecoscan /

Kreuz_berger Ring_Zl, 65205 Wies‘baden, Germany) abdominal U§ incurable incurable with pofentially resectable
(Toshiba, Alt Moabit 96B, 10559 Berlin, Germany), CT (Somatom Plus, 26 symptoms and curable
Siemens, Magnetom Expert, Siemens, Salzufer 6-8, 10587 Berlin, Geff- 19 86

many) or MRI (Magnetom Expert, 1.0 Tesla, Siemens). Spiral CT was { \
applied to selected patients. Contrast agents were used for both CT and l /
palliative R1/2-Res RO-Res

MRI. palliative

Laparoscopy was performed under general anesthesia using standgrdtherapy surgery 6% 94%
equipment. A Veress needle was inserted through the linea alba superior to
the umbilicus. The abdomen was insufflated with carbon dioxide until aFig. 1. Therapeutic consequences of staging laparoscopy in patients with
pressure of 13-15 mm Hg was reached. After removal of the needle, gastric cancer.
1-cm incision was made to insert a 10-mm disposable trocar (Versaport,
Autosuture, Tempelsweg 12, 47918 Tonisvorst, Germany) for the laparo-
scope. Where additional ports were required for further instruments, the
were introduced under visual control. The abdominal cavity was examine
carefully with a 45° side-viewing laparoscope. Special attention was pai(:g: . . .
to the detection of liver metastases, peritoneal seeding, and ascites. Wh _ompqred to conve_ntlonal 'mag'ng' |ajpamSC0py and !apa—
ever necessary, surgical procedures, such as lymph node dissection 9Scopic ultrasound improved staging in 158 of 389 patients
lesser sac exploration, were carried out. Lesser sac exploration was af41%). A combination of both methods enabled detection of
proached by incision of the gastrocolic ligament. In women, the ovarie§ncurable disease because of tumor dissemination or nonre-
were examined for metastatic spread. Ascites was withdrawn and coIIectegectable tumors in 122 and 19 patients, respectively. In 17

for cytologic analysis. . . . .

Laparoscopic ultrasound was performed in selected patients (44)  Patients staging laparoscopy showed benign lesions of the
where there was no evidence of metastatic spread in laparoscopy. Féiver—i.e., liver hemagioma and focal nodular hyperplasia
intraoperative ultrasonography, we used a laparoscopic ultrasound profg=NH)—although conventional staging suggested meta-
(B&K Medical, Sandtoften 9, 2820 Gentofte, Denmark) with a flexible tip'dstatic spread to the liver.

The 7.5-MHz curved array linear transducer of the probe also allowe L dtob it thod for th
color-coded Doppler imaging for the assessment of vascular infiltration. aparoscopy proved to beé a sensiuve method for the

The instrument has a diameter of 9 mm and was easily passed through@etection of superficial metastatic lesions in the abdominal
10-mm trocar in the left or right upper quadrant. The liver was scannedcavity (Table 2). Laparoscopy showed liver metastases in 42
fgﬁ‘?maﬁcﬂ'i’hbﬂ mo‘l’_ingt_the ﬁ'ﬁbe St!O‘?"y_o"e’ a”se%mje”ts- Th‘te ’&Unbefpatients and peritoneal seeding in 28 patients; both condi-
e size, and the localization of hepatic lesions were all documented. More- . .
over, we attempted to detect enlar%ed lymph nodes in the porta hepatis aerﬂpn_s We_re found in 24 patients. M1 Iymph .nOdeS were
along the major intraabdominal vessels. The duration of the examinatio€XCised in four cases. Because laparoscopic instruments do
usually ranged between 10 and 20 min. Biopsies of suspicious lesions weiot allow for tactile sensitivity, laparoscopic ultrasound was
done under direct laparoscopic vision or ultrasound guidance. usually required to detect these lymph nodes. Laparoscopic
Generally, the surgical treatment was not performed directly after Staggltrasound was also applied in all patients in whom visual

ing laparoscopy. The interval between both procedures was usually 3— . . . .
days, because this time was necessary for a definitive histological diagnoa-‘ssessmem of the abdominal cavity provided no further in-

sis, including immunohistochemistry. Palliative laparoscopic procedureformation. This technique allowed high-resolution imaging
were done immediately based on the unequivocal laparoscopic findingef nonsuperficial lesions (Fig. 2). Ultrasonography provided
and frozen sections. In a subgroup analysis of patients with gastric cancegdditional information on intraabdominal tumor spread in

the comparative accuracies of laparoscopy, abdominal ultrasonograph : 0 .
and computed tomography in the detection of metastastic spread WEI%Z of 144 patients (29%). Intraparenchymal liver metastases

evaluated statistically. Statistical analysis was performed using the ch2Nd M]: lymph npdes, which were not seen |apar95C0pica”ya
square test. were displayed in nine and 15 patients, respectively (Table

esults
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Fig. 2. A Laparoscopic view. Lesser sac exploration via the omentum minus in a patient with pancreatic Baheparoscopic color Doppler
ultrasonography reveals entrapment of the portal vein (P). (A, aorta; M, arteria mesenterica superior.)

3). Tumor involvement was verified by biopsy and histo- mary surgery should be abandoned; palliative treatment or
logical workup. multimodal therapy may be more appropriate.

The efficacy of laparoscopy in the staging and treatment Some authors claim that resection of gastric cancer is
of gastrointestinal tumors was analyzed in 131 consecutivéhe best palliation even in patients with advanced disease
patients with gastric cancer. Statistical analysis showed and a very poor life expectancy. However, despite all the
significantly better accuracy( 0.01) of laparoscopy inthe advances in preoperative imaging, 20-30% of the patients
detection of distant metastases (92%) than ultrasound (63%yith gastric cancer undergo exploratory laparotomy without
or computed tomography (58%). The detailed analysigesection of the malignancy because preoperative imaging
is shown in Table 4. Incurable disease was identified infails to detect nonresectable disease. Exploratory laparoto-
45 patients (36%). Consequently, palliative chemothermy is associated with a high morbidity (15-20%) and a
apy or symptomatic therapy was initiated in 26 patientsmortality rate of(1.0% [3]. Some studies indicate that pre-
Palliative operations were performed in 19 patients, five ofoperative chemotherapy may increase the rate of resectabil-
whom received a laparoscopic gastroenteroanastomosigy and improve survival in patients with advanced gastric
Radical resection was considered feasible in 86 patients oggncers [1, 2, 20]. Plukker et al. reported an increase in the
the basis of staging laparoscopy. The RO resection rate ipyte of curative resections from 30% to 70% by the appli-
this group was 94% (Fig 1). False negative results wergation of preoperative chemotherapy in node-positive T3
_obtalned in five cases because of minimal peritoneal seeding T4 tumors [14]. The median survival in the chemo-
ing(n = 2), M1 lymph nodes (n= 1), and nonresectable therapy group was more than twice as long as in the control
disease (n= 2). , roup. These data demonstrate the need for sensitive staging

Conversion of staging laparoscopy to open surgery Wa’_ﬁrocedures that allow precise preoperative evaluation of in-
necessary in 18 of 389 patients (5%). The reasons for co
version included massive adhesions<rB), hemorrhage (n ;50 with increasing frequency for the staging of gastroin-

- A;),lentesstnjal perfortatlon (?: 2), andl_tecthnlcal problems d'[estinal tumors [9-11]. The purpose of this prospective
(n = 4). Serious postoperative complications—i.e., Woundgy, 4 \yas to evaluate the role of laparoscopy and laparo-
infection (n = 8), intestinal perforation (= 2), lung em-

bolism (n = 1), and myocardial infarction (= 1)—were scopic ultrasound in the staging of malignancy. Further-
observed in on,Iy 4% of the patients. Trocar metastases gdnore, we analyzed the impact of the findings on therapeutic
veloped in two patients with advanced pancreatic cancer gemsmns.

; Laparoscopy and laparoscopic ultrasound proved to be
and 4 months after laparoscopy, respectively. sensitive techniques for the detection of intraabdominal tu-

mor spread. Compared to standard imaging, a combination
_ ) of both methods allowed for more accurate staging in 41%
Discussion of the patients. Subgroup analysis of patients with gastric
cancer showed that laparoscopy was significantly more ac-
Generally, radical resection is the only curative treatmenturate in the diagnosis of intraabdominal metastases than
approach for gastrointestinal malignancies. However, at thaltrasound and computed tomography< 0.01). The ac-
time of diagnosis[20-40% of the patients with esophageal, curacy of laparoscopy in the detection of distant metastases
gastric, and pancreatic cancer present with incurable disnvas superior to ultrasound and CT (92% versus 63% and
ease. Because of the poor prognosis of these patients, pB8%). This superiority was mainly due to the inability of

raabdominal tumor spread. Recently, laparoscopy has been
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both imaging modalities to detect peritoneal seeding in thgatients. The postoperative morbidity was 4%, a rate that is
absence of ascites. Laparoscopy allows visual assessmentaifmparable to other studies.

the viscera and the peritoneal surface as well as the detec- In conclusion, laparoscopy and laparoscopic ultrasound
tion of extremely small lesions. Biopsy of all suspicousare feasible means of improving preoperative staging in
lesions is mandatory to confirm the diagnosis histologically.patients with gastrointestinal tumors. These methods permit
Although frozen sections should be performed routinely, ahe identification of patients who are suitable for curative
definitive therapeutic decision should be based on convensurgery. In contrast, exploratory laparotomy can be avoided
tional histopathology. In our experience, the preliminaryin patients with incurable or nonresectable disease. Besides
diagnosis of the frozen section was subsequently changed its use in staging, laparoscopy may be used more often for
some cases. Therefore it seems reasonable to delay surgigallliative procedures in selected patients with advanced

treatment until a definitive diagnosis is available. In this cancer.

study, laparoscopy alone identified intraabdominal metasta-
ses in 25% and nonresectable disease in 3% of the patients.
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20. Yonemura Y, Sawa T, Kinoshita K, Matsuki N, Fushida S, Tanaka s,Dr. Nagy:1 also enjoyed your paper. Comrary to Dr. Dawd
Ohoyama S, Takashima T, Kimura H, Kamata T (1993) NeoadjuvantEaster, | do understand what you'’re presenting. I'd like to

chemotherapy for high-grade advanced gastric cancer. World J Surpoint out that even before the video laparoscopic era the
17: 256262 ; - ; P ;

same kind of figures were obtainable with direct view lap-
aroscopy and probes. It's very interesting to me that in ten
years, despite the addition of ultrasound and video endos-
copy and two-handed techniques, we still are basically

Dr. Easter: | enjoyed your paper very much, because itachieving the same rates of resectability as you're showing
validates some of my own stock of biases. We collectedoday.

material like this, but we also looked at the prelaparoscopi®yy. Hiinerbein: There were a lot of papers in the 1980s
and the postlaparoscopic stage, and how that changed oggaling with laparoscopy. This was not surgical laparoscopy
preoperative plans. Can you tell me how many times yoyn our view, because if you do surgical laparoscopy you
changed your preoperative plan after the diagnostic laparosieed at least three trocars and you may have to do some
copy? dissection, such as exploration, lymph node excision, and so
Dr. Hunerbein:The plan changed in approximately 30% of on. You just can't use your impression; you have to have
histopathologic confirmation, especially since the therapeu-

the patients, as | told you, in the group with the gastric,. nificant. If “ 't
cancer. We mainly detected disseminated disease, and thelse COnsequences are so significant. It you say "l won
perate on that patient,” you can't just say it from your

atients were assigned to groups receiving multimodaf . AR .
Fherapy or palliativegtherapy group g observations, you have to confirm it histologically.
Dr. Nagy: Yes, well, we used to confirm it before the video
endoscopic area, too, with biopsies.

Discussion

Dr. Easter: Then was your intent at laparoscopy to provide
palliative therapy going in? | read your data a little differ- ) _ ) _ )
ently as you presented it. | interpreted your presentation t&r. Hiinerbein:l doubt if you could achieve dissection of an
imply that you did your laparoscopy with every intent to M1 lymph node or biopsy of an M1 lymph node at the
cure the patient, but then you changed your plans based digpatic artery, could you?

the laparoscopic findings. Is that a correct assumption? pr. Scott-Conner: have a practical question. | saw your

Dr. Hiinerbein: Preoperative staging suggested that the paSide Of the pancreas exposed through the lesser sac, and |
tients could undergo curative surgery; we excluded thos&/©nder if you could share with us your preferred method for
patients, let's say 30%, who had disseminated or unresecEXP0Sing the pancreas in the lesser sac. Do you go through
able disease by laparoscopy. Among the patients who fithe Iesseg omentum, or do you take down the gastrocolic
nally underwent resection there was a curative resection rafdmentums

of 94%. Dr. Hunerbein:Usually we take the gastrocolic ligament.



