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April 14, 1999 reflecting immunocompetence. We therefore postulate that cellular
acidification of cells of the peritoneum induced by abdominal,CO
insufflation contributes to blunting of the local inflammatory re-

Laparoscopic techniques are thought to provide tremendousponse, thereby preserving postoperative immune functions.
benefits to patients, including reduced postoperative pain, superior
cosmetic results, and reduced hospitalization. However, the most
important aspect favoring the laparoscopic approach may turn out
to be the preservation of the patient’s immune functions during and
after surgery. Conventional surgery is known to impair the sys-
temic immune response. Postoperative changes in the systemic
immune response are proportional to the degree of surgical trau

and subsequent immune suppression may be implicated in t

development of septic complications and tumor metastasis forma: kjoosterman T, von Blomberg ME, Borgstein P, et al. Unimpaired

tion.2 immune function after laparoscopic cholecystectomy. Surgery 1994;

Carbon dioxide (CQ) is at present the most commonly used gas 115:424-428.

for abdominal insufflation, despite the serious drawback of causing Vittimberga FJ, Foley DP, Meyers WC, et al. Laparoscopic surgery and

respiratory acidosis due to transperitoneal absorption. West et al the systemic immune response. Ann Surg 1998; 227:326-334.

presented experimental data suggesting that these metabolic cén-Vest MA, Hackam DJ, Baker J, et al. Mechanism of decreased in vitro

. . macrophage cytokine release after exposure to carbon dioxide, rele-
sequences of CQOcan also benefit the patient. They proposed that . . .
e o . . . . vance to laparoscopic surgery. Ann Surg 1997; 226:179-190.

cellular aC|Q|f|cat|on |nduceq by abdominal insufflation gontrlbutes4_ Naude GP, Bongard FS. Helium Insufflation in laparoscopic surgery.

to the blunting of the local inflammatory response during laparo- gng surg 1995; 3:183-186.

scopic surgery, suggesting a partial scientific explanation for thg, Reddick EJ, Olsen DO. Outpatient laparoscopic laser cholecystectomy.

observed scant inflammatory reaction to laparoscopic abdominal Am J Surg 1990; 160:485-489.

surgery® This hypothesis has never been tested clinically. We

therefore chose to compare €@ith helium insufflation. Helium

is, in contrast to CQ metabolically inactive and is minimally April 19, 1999

absorbed across the peritonetim. To the Editor:

Sixteen patients scheduled for elective laparoscopic cholecys-
tectomy were included and randomly assigned to undergo Iapargb

scopy using either COor Helium (prototype insufflator specially D

adaptecé f((j)r hellumAlnsqfﬂanon,l klndl_y maie favallszle t_)y IK_arIGerman Gastric Cancer Study (GGCS) comparing limited (D1)
Storz,. ndoscopy-America, Cu ver_Cltyz CA) for abdomina N"and extended (D2) resection are of particular interest today be-
sufflation. There were no preoperative signs of acute cholecystltbsause the conclusions of Dr. Siewert and colleagues are completely

or stones in the common bile duct. The surgical technique, thFeversed from those by Bonenkamp and colleagues in their re-
American method for laparoscopic cholecystectomy performegenﬂy published Dutch randomized trfal.

through four cannulas, has been published elsewhimne of the Of 1182 patients with gastric cancer who underwent a resection
patients had other diseases or conditions causing immunosupPresih curative intent (UICC RO) in the GGCS, 379 had a D1 and
sion, nor did they receive immunosuppressive therapy during thgg3 had a D2 resection. There was no difference in the postsurgical
perioperative period. The postoperative acute phase response Wasrpidity and mortality rates between patients with D1 and D2
assessed by measuring C-reactive protein (CRP). Postoperat'q%]ph node dissection. In contrast, in the Dutch and MR&h-
immune function was assessed by measuring monocyte HLA-DBomized trial, D2 dissection was associated with a significant
expression. All results are expressed as meastandard error of jncrease in postsurgical morbidity and mortality rates. As the
the mean, HLA-DR expression as percentage of preoperativfthors of these trials note, however, pancreaticosplenectomy was
value. largely responsible for this adverse effect on short-term outcome.
Laparoscopy using helium insufflation resulted in significantlyof particular interest therefore is the confirmation by the multiin-
higher levels of CRP one day after surgery when compared to CQititutional GGCS of reports from specialized single-institution
pneumoperitoneum (18.8 3.5 vs 29.1* 3.8,P < 0.05, Mann-  studies that D2 dissection is associated with low postoperative
Whitney U Test). Helium insufflation resulted in a significant morbidity and mortality'~® Postoperative mortality after D2 dis-
reduction of monocyte HLA-DR expression at 1 day (58%7)  section is currently reported, even in the West, to be less thah 2%.
and 2 days (56% 16) after surgery when compared with preop-Drs. Siewert and Brennan underlined that a surgeon’s experience
erative levels® < .05, Wilcoxon Signed Ranks Test). No signif- with lymph node dissection is the predominant factor for low
icant changes between pre- and postoperative values could herbidity and mortality associated with a D2 dissectton.
observed after CQinsufflation. Whereas the effect of extended lymph node dissection on short-
These results confirm the experimental data of West et al antérm outcome has been clear, the beneficial effect of this procedure
suggests that CQused for abdominal insufflation decreases theon long-term survival is debatable. Superior stage-specific survival
activation of the inflammatory response and preserves parameteetes due to extended lymph node dissection have been reported
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| read with interest the excellent paper by Dr. Siewert and his
lleagues and the comments by Drs. Brennan, Wanebo, and
emeestet. The 10-year long-term results of the very extensive
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from Japarf, but there is a criticism that these favorable results areReferences

attributable largely to stage migration. This well-known phenomenon,

in which D2 dissection providing more examined lymph nodes refined- Siewert JR, Boettcher K, Stein HJ, et al. Relevant prognostic factors in

pathologic staging, confounds the objective comparison of D1 and D2 gastric cancer: ten-year results of the German Gastric Cancer Study.

groups. Similarly, in the GGCS, a subgroup analysis showed that in AnN Surg 1998; 228:449-461.

patients with RO stage Il tumors, D2 dissection markedly improved™ Bonenkamp ‘_”’ He_rmans " Sasako M, van de Ve'_de CJ. Extended

the 10-year survival rate from 20% to 49% € .0001). The authors lymph-node dlssectl-on fo-r gastric cancer. Dutch Gastric Cancer Group.
. . . . N Engl J Med 1999; 340:908-914.

support that this survival difference reflects a real benefit of D2

; . e . 3. Cuschieri A, Fayers P, Fielding J, et al. Postoperative morbidity and
dissection because they found that staging is reliable when more than mortality after D1 and D2 resections for gastric cancer: preliminary

15 nodes are removed and examined. results of the MRC randomized controlled surgical trial. Lancet 1996;
Despite the great effort of the authors to eliminate stage migra- 347:995-999.

tion by including in their analysis patients with more than 15 4. Maruyama K, Sasako M, Kinoshita T, Okajima K. Effectiveness of

removed and examined nodes, it appears very difficult to exclude systematic lymph node dissection in gastric cancer surgery. In: Nishi M,

this phenomenon, as Drs. Brennan and Wanebo emphasized in Ichikawa H, Nakajima K, Tahara E, eds. Gastric cancer. Berlin:

their commentg. In the Dutch trial, overall survival and risk of Springer, 1993.

relapse were similar in two groups, whereas a marginally signifi-5. Smith JW, Shiou MH, Kelsey L, Brennan MF. Morbidity of radical

cant increase in D2 patients with stage IIIA was attributable to lymphadenectomy in the curative resection of gastric carcinoma. Arch

stage migration, according to Bonenkamp and his colleagues, SUrg 1991; 126:1469-1473. , _ _

Thus, the authors do not support D2 dissection. However, the D1 angt Roukos DH, Lorenz M, Encke A. Evidence of survival benefit of

D2 groups were not well balanced because pancreaticosplenectomy,eXtended (D2) lymphadenectomy in Wes.tem patients with gastric can-
. . cer based on a new concept: a prospective long-term follow-up study.

which has q nggatlve effect on shprt- and Iong-term outcome, was Surgery 1998; 123:573-578.

performed significantly mor? often in P2 than ".1 b1 9“’“9-_ . 7. Roukos DH. Current advances and changes in treatment strategy may
Because the overall survival benefit of D2 dissection, if it exists, improve survival and quality of life in patients with potentially curable

appears to be small, and stage migration blurs the distinction yagric cancer. Ann Surg Oncol 1999; 6:46-56.

between the two procedures, it is extremely difficult to draw  july 6, 1999

conclusions by the conventional comparison of D1 and D2

groups’ This problem prompted me to develop a simple new

concept based on the fact that a curative resection for patients with

pN2 disease (positive nodes in nodal stations 7 through 12, ac-

coro_ling to the Japanese Research Study for Ga_lstric _Cancer) jﬁ?uthor’s reply:

achievable only with an extended lymph node dissection. Fatal

metastatic relapse arises from the positive N2 nodes left behind Dr. Roukos is right when he stresses the fact that the survival

when a D1 dissection is performed. Therefore, the study of théenefit of D2 lymphadenectomy is only demonstrable in a sub-

frequency of the N2 disease among RO patientsganticularly of ~ group of patients with gastric cancer.

the long-term survival of these N2 patients after a D2 dissection (to In the GGCS, this benefit was proven in the UICC tumor stage

be obtained if there are long-term survivors) can prove whether 4. The Dutch trial makes benefit in the UICC tumor stage IlIA

D2 dissection provides a survival benefit. probable. Despite the different explanation of these results, it
Our prospective study was designed on the basis of this concerseems probable that there is a subgroup which should have a

The analysis of our findings showed that 25% of all D2 patients withbenefit.

a RO resection had pN2 disease. For the subgroup of patients with Dr. Roukos published his own hypothesis in 1998. From the

node-positive disease, one of two patients had also an involvement dfieoretical point of view, he is right that a subgroup of patients

the N2-level nodes. The 5-year relapse-free survival rate for thevith lymph node involvement in the compartment 2 (not N2!)

subgroup with pN2 disease after curative D2 dissection in our studgould have a benefit. He has interpreted his own data retrospec-

was 20%. This result reflects the survival benefit of D2 disse€tion. tively in this way. Unfortunately, he has not included in his
The findings of the German study prove that D2 dissection inhypothesis the fact of microinvolvement of lymph nodeBhe

experienced institutions is a safe procedure. Furthermore, our finggroblem is that every hypothesis needs a prospective evaluation,

ings, evaluated with respect to a new concept, establish that D2nd this is not available so far.

dissection provides a survival benefit in one of five patients with pN2

disease. This reflects the therapeutic value of D2 dissection, which is J. RIDIGER SEWERT. MD. FACS
small, however, when is calculated for all RO patients. Extended Chirurgischen Klinik und Poliklinik
lymph node dissection remains the procedure of choice in specialized Technischen UniversitaMiinchen

centers. Munich, Germany

DimiITrRIOS H. Roukos, MD
Department of Surgery

University Hospital of Frankfurt Reference

Frankfurt, Germany, and 1. Siewert JR, Kestimeier R, Busch Raymondéft&uer K, Roder JD,
Department of Surgery Miiller J, Fellbaum C, Hiter H. Benefits of D2 lymph node dissection
University of loannina for patients with gastric cancer and pNO and pN1 lymph node metas-

loannina, Greece tases. Br J Surg 1996; 83:1144-1147.
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July 9, 1999  pelvis: skin dose of 36 mSv; organ dose for the uterus and ovaries,
approximately 20 mSy mutation rate 1%/Sv).
To evaluate the diagnostic power of appendiceal CT, a prospec-
We read the article by Rao et'ahbout the “introduction of  tive randomized trial comparing both methods should give the best
appendiceal CT” with interest. Though the results are suggestivand most accurate answer.
for the author’s conclusion, that appendiceal computed tomogra-
phy (CT) can be advocated in nearly all female and many male
patients, the numbers and statistics quoted in this paper warrant
some critical appraisal.
According to the authors, the negative appendectomy rate was
statistically lowered from 20% of patients (98/493) in the pre-CT
era to 7% (15/209). But in 1997, only 123 of 209 patients had an
appendiceal CT before undergoing appendectomy, and in 117, it
was interpreted as positive for appendicitis. Of these, 3% @)
were found to have no pathologic signs for appendicitis. On the
other hand, of 86 patients undergoing appendectomy without preReferences
operative CT scan during the same period, seven patients (8%) had
a normal appendix. In our opinion, this number represents the trué-
negative appendectomy rate that should be compared: 3% with CT
versus 8% without CT during the observation periéd= .07,
PearsonP = .1, Fisher exact test), as opposed to the suggestegi'
20% versus 7%.
Concerning the 206 patients wltid have an appendiceal CT 3.

To the Editor:

Tim StRATE, MD

CLAus G. SCHNEIDER

CHRISTIAN BLOECHLE

JakoB R. IzBicki

Department of General Surgery
University Hospital Hamburg
Hamburg, Germany

Rao PM, Rhea JT, Rattner DW, Venus LG, Novelline RA. Introduction
of appendiceal CT: impact on negative appendectomy and appendiceal
perforation rates. Ann Surg 1999; 229:344-349.

I1zbicki JR, Knoefel WT, Wilker DK, et al. Accurate diagnosis of acute
appendicitis: a retrospective and prospective analysis of 686 patients.
Eur J Surg 1992; 158:227-231.

Jungling A, Holzgreve A, Kaiser R. Indications for appendectomy from

butdid notundergo appendectomy, it is unclear how many of these
would have undergone appendectomy without prior CT scan. What

were the inclusion criteria for CT scan of the appendix? 4.

In our opinion, the perforation rate is calculated incorrectly. The

the ultrasound-clinical viewpoint. Zentralbl Chir 1998; 123(suppl4):32—
37.

Niebuhr H, Nahrstedt U, Born O. Routine ultrasound in diagnosis of
acute appendicitis. Zentralbl Chir 1998; 123(suppl4):26-28.

Mini R. Strahlenexposistion in der’'Rtgendiagnostik. In: Bundesmin-
isterium fir Umwelt Naturschutz und Reaktorsicherheit, ed. Strahlenex-
position in der medizinischen Diagnostik. Véentlichung der Strahl-
enschutzkommission. Stuttgart: Fischer G; 1995:49-74.

true perforation rate should be perforated appendices of all operr!'
ated appendicesThis calculation would lead to a different dis-
tribution: 87 of 493 (18%) in 1992 through 1995 versus 28 of 209
(13%) in 1997, not a statistically significant difference.

Even regarding the appendiceal perforation rate quoted in this
paper, which was 87 of 395 (22%) with appendicitis in 1992
through 1995, and declined to 28 of 194 (14%) in 1997, some
questions remain about the distribution of perforated appendices t’?o the Editor:
the groups “CT scan prior to surgery (114/194)” and “no CT scan
prior to surgery (79/194).” If the distribution of perforated appen- We read with interest the article by Rahusen &&dlout the use
dices was equal in the two groups, the lower perforation rate irof laparoscopic ultrasonography in the preoperative study of pa-
1997 would be independent of appendiceal CT. tients with colorectal liver metastases. In our opinion, the role of

One important message of this article was that adult womenaparoscopic ultrasonography has been overemphasized in this
could benefit the most from appendiceal CT. But the numbersstudy. In effect, the authors describe scantly or not at all the results
given are somewhat puzzling: in Table 2, four of 19 (21%) adultand the methodology (technical features and imaging evaluation)
women underwent negative appendectomy who did not undergof the preoperative imaging studies. The computed tomography
appendiceal CT prior to surgery in 1997. When this number is(CT) results especially are very poor and somewhat surprising. We
added to the six adult females (6/67, 9%) of all others withwonder how the authors were able to compute the true negatives of
negative appendectomy rate, the total is ten of 86 patients (12%jnaging studies, which are potentially infinite. There is a very
with negative appendectomy of patients without prior appendicealarge difference between the proportion of patients considered to
CT. But on the same page, the negative appendectomy rate wég candidates for surgical resection on the basis of the previous
quoted to be 8% (7/86). Which of these numbers is the correct ongnaging studies and the proportion of patients eligible after lapa-
is unclear, but whether the drop in negative appendectomy rate i®scopic ultrasonography (29/47 [61%]).
truly due to the introduction of the appendiceal CT in this sub- An important flaw in this series is that the technique of preop-
population remains even more obscure. erative abdominal CT scan (although only partially described) is

Abdominal ultrasound, a potent diagnostic tool, was not men<learly suboptimal. Accurate technique is critical to improve de-
tioned in this article as an alternative method, but it has someection of liver metastases with CT. The authors studied the liver
potential benefits over CT. In studies including more than 1000with 10-mm collimation. This collimation is definitely insufficient
patients, specificity, sensivity, positive predictive value, and negfor an adequate study of the liver metastases, andigappoint-
ative predictive value (a standard validation of a diagnostic tooling results of CT are thus not surprising. Most authors agree
which was not given in this paper for the study group) of abdom-that helical CT of the liver should be performed with 5-mm
inal ultrasound was over 969! Similar or better results are collimation?3
reported regarding negative laparotomy and perforation rate, with- Moreover, the authors do not describe the dose and the rate of
out the burden of radiographic exposure to the gonades (CT of theontrast material. Again, this point is essential to obtain high-

August 7, 1999
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quality diagnostic studies. In our institution, preoperative staging[79%]). Another reason for the low resectability rate of the authors

of patients with colorectal liver metastases is performed withcould be very restrictive indications for resection. But considering

helical CT. Details of the technique and results have been reportetthat there is no other effective therapy for colorectal liver metas-

previously? Briefly, scanning protocol includes 5-mm collimation tases, we believe that surgical resection should be considered the

and 1.5 pitch and subsequent reconstruction at 5-mm intervalstandard therapy whenever possible.

Either ionic or nonionic contrast material (170 mL) is injected at a In conclusion, we believe that in this article, the role of laparo-

rate of 3 mL per second and acquisition starts at 60 to 70 secondscopic ultrasonography (if any) is overemphasized, probably be-
Between October 1995 and December 1998, 119 patients withause the potential utility of the preoperative helical CT is under-

suspected liver metastases from colorectal cancer were operated estimated.

in our hospital. Preoperative staging was performed in all patients In our experience, adequate selection of patient candidates for

with helical CT. In all cases, an experienced hepatic surgeorsurgery can be done, in most cases, with a high-quality preoper-

performed the intraoperative ultrasound. Helical CT findings wereative study of the liver with helical CT. The main reason for

correlated with pathologic findings on a lesion-by-lesion basis.discrepancy with surgical findings is peritoneal metastases (11—

Results of intraoperative ultrasound, liver palpation, and histologicl8% of the patients) and these lesions can be ruled out with a

study disclosed 288 metastatic lesions. Helical CT correctly deminilaparotomy just before resection, or alternatively, with a di-

tected 246 metastatic lesions. The overall detection rate for helicagnostic laparoscopy.

CT was 85.4% and the positive predictive value was 96%. The Moreover, this diagnostic approach is cost-effective because

false-positive rate was 3.9% (10/256). In 11 patients (9%), surgicapreoperative staging is performed on an outpatient basis, with low

resection was not performed due to undetected extrahepatic disost and a noninvasive technique. We consider that in this era of

ease (= 5), no tumor (n= 2), more metastases than previously cost-containment in medicine, diagnostic strategies should be de-

detected (= 2), and location near vessels £n2). signed to consider both the accuracy and the cost as well as the
Additionally, as a standard preoperative work-up, colonoscopypatient’'s comfort.

and CT of the chest and pelvis were performed in these patients to

rule out disseminated disease. In the series by Rahusen and co-

workers? six (13%) patients were operated on and discarded for

resection after intraoperative ultrasonography. Of course we agree

that intraoperative ultrasonography of the liver by an experienced

surgeon is the gold standard, and that any preoperative study must

be compared with it. Bimanual surgical palpation and intraopera-

tive ultrasound disclosed 42 additional metastatic lesions. One

hundred and eight patients were submitted to liver resection;

therefore, the resectability rate, taking the group as a whole, waReferences

91%' Selection criteria fpr liver rgseCtiQn were .medical fitness fOl‘1. Rahusen FD, Cuesta MA, Borgstein PJ, et al. Selection of patients for

major surgery and no signs of disseminated disease on preopera- . . S .

L . . . . - resection of colorectal metastases to the liver using diagnostic laparos-

tive imaging. We had no pr_edeflned criteria of resectability ywth copy and laparoscopic ultrasonography. Ann Surg 1999; 230:31—37.

regard to the number or size of the tumors, or to locoregionab kyszyk BS, Bluemke DA, Urban BA, et al. Portal-phase contrast-

JuaN FIGUERAS, MD, PHD

CarLos VaLLS, MD, PuD

Department of Surgery

Institut de Diagnostic per I'lmatge

Ciutat Sanitaria i Universitaria de Bellvitge
Barcelona, Spain

invasion, provided that resection could be complete and macro-
scopically curative. Postoperative mortality was 4.2% (5 patients).
The median survival calculated from the time of liver resection

was 44 months. The actuarial survival rate at 1, 2, 3, and 4 year$

was 88%, 74%, 57%, and 48%, respectively. In the majority of our

patients (5/11 [5%]), peritoneal carcinomatosis was the reason theX Valls C. Lopez E, Guma A, et al, Helical CT vs, CTAP in the detection

were not candidates for surgical resection aftgrarotomy. Of
course, diagnostic laparoscopy could be very helpful in ruling out

these patients, but minilaparotomy is another option to be considereg.

The majority of patientsvith colorectal liver metastases have
had previous abdominal surgery for resection of the primary
tumor. In this condition, intraperitoneadhesions occur fre-

quently, and probably for this reason, the median time to accome.

plish the laparoscopy procedure was 70 minutes. This is a long
time, and having to undergo two surgical procedures, laparoscopy
and liver resection, certainly increases the patient's anxiety and
discomfort.

In this paper, the resectability rate was very low (23/47 [48%)]).
The authors compare their results with a similar study from the
literature® but those data are rather old (1991) and the techniqu

enhanced helical CT for the detection of malignant hepatic tumors:
sensitivity based on comparison with intraoperative and pathological
findings. AJR Am J Roentgenol 1996; 166:91-95.

Van Leuveen MS, Noordzij, Feldberg MAM, et al. Focal liver lesions:

characterization with triphasic spiral CT. Radiology 1996; 201:327—
336.

of liver metastases from colorectal carcinoma. AJR 1998; 170:1341—
1347.

Steele G, Bleday R, Mayer RJ, et al. A prospective evaluation of hepatic
resection for colorectal carcinoma metastases to the liver. Gastrointes-
tinal Tumor Study Group Protocol 6548. J Clin Oncol 1991; 9:1105—
1112.

Jarnagin WR, Fong Y, Ky A, et al. Liver resection for metastatic
colorectal cancer: assessing the risk of occult irresectable disease. J Am
Coll Surg 1999; 188:33—-42.

November 2, 1999

éAuthors’ Reply:

and results of the imaging studies have changed substantially We have read with great interest the comments by Drs. Figueras
during the intervening years. Our resectability rate of 91%, con-and Valls on our article iPAnnals and we gratefully take this
sidering the entire group, is probably more realistic. More recenbpportunity to respond.

studies from the Memorial Sloan-Kettering Cancer Center in New Drs. Figueras and Valls are concerned that the value of diag-
York® showed data similar to our results (329/416 patients resectedostic laparoscopy (DL) and laparoscopic ultrasonography (LUS)
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in the staging of colorectal liver metastases has been overempheate. Magnetic resonance imaging technology has gone through
sized. Let us begin by saying that we did not in any way emphasizenany promising stages of development that have succeeded each
the importance of DL and LUS. What we did emphasize, howeverpther rapidly, but in the final analysis, it has proven to be more
is that often a discrepancy exists between preoperative imagingxpensive with few advantages over state-of-the-art spiraf CT.
and perioperative findings, with the intraoperative ultrasound beMoreover, patients at our institution are now also staged with
ing the reference standard for all imaging techniques used. As wepiral CT and 5-mm collimation (and have been since 1997).
concluded in our paper, “Advances in preoperative imaging, such Because extrahepatic intraabdominal tumor recurrence is diffi-
as spiral CT or contrast-enhanced MRI, will hopefully exclude cult to exclude with CT scanning, we have also looked at the
patients at an earlier stage, thereby decreasing the number pbssible value of positron emission tomography (PET) in the
patients who will need to be evaluated for resection by morestaging proces3The results of a pilot study were very promising,
invasive techniques such as DL and LUS or exploration withand a prospective randomized multicenter trial using both spiral
IoUS.™ CT and fluorodeoxyglucose-PET in patients with colorectal liver
Our study was performed between 1992 and 1997, using conmetastases is about to begin.
ventional contrast-enhanced CT, which was the standard procedure For all these reasons, we believe that the use of DL and LUS
at that time in many institutions around the world. will continue to have a place in the assessment of patients with
A most interesting point made by Drs. Figueras and Valls is thatcolorectal liver metastases, until the accuracy of combined imag-
the quality of preoperative imaging determines the resectabilityng modalities is proven to be sufficient through prospective ran-
rate of the patients with colorectal liver metastases. In our viewdomized clinical studies.
the resectability rate does not necessarily reflect the quality of

preoperative imaging, and other factors may play a more important Frans D. RaHusen, MD

role. Ultimately, the criteria used for resectability determine which MiGUEL A. CUESTA, MD, PHD
patients will undergo resection upon exploration. Drs. Figueras SvBREN MEIER, MD, PHD

and Valls stated that they had no predefined criteria of resectability Department of Surgery

with regard to the number or size of the tumors, provided that Academic Hospital Vrije Universiteit
resection could be complete and macroscopically curative. In Amsterdam, The Netherlands

addition, locoregional invasion did not necessarily exclude their

patients for resection. Therefore, their resectability rate is expected

to be higher than ours. As Jarnagin €t pointed out, the increase References

in resectability rate, when looking at several subsequent studies, is

a reflection of both the use of improved imaging and a morel: Rahus_en FD, Cuesta MA, Borgstein PJ, gt al. S(_-:Alectipn of p_atients for
aggressive surgical approach. Whether or not the latter is war- resecnorc; ?f COIOreCta.I mftaStases 0 rt]heLwer gsnglggg.nggg_cslfp;os-
ranted is a matter of debate. Although it is true that surgical copy and laparoscopic ultrasonography. Ann Surg ! e

L o } ; 2. Jarnagin WR, Fong Y, Ky A, et al. Liver resection for metastatic
resection is the only possibility for cure, the proportion of patients colorectal cancer: assessing the risk of occult irresectable disease. J Am
who undergo resection for more than three colorectal liver metas- ol surg 1999: 188:33-42.
tases and benefit from an actuarial 5-year survival is less than 10% p'Angelica M, Brennan MF, Fortner JG, et al. Ninety-six five-year
of all resected patients. survivors after liver resection for metastatic colorectal cancer. J Am

We have therefore adhered to the stricter criteria for resettion.  Coll Surg 1997; 185:554—5509.
Of all unresected patients, however, 63% were not candidates faf Muller RD, Vogel K, Neumann K, et al. MRI with supermagnetic iron
resection on the basis of factasther than the number of metas- particles versus double-spiral CT in identification of malignant liver
tases. Furthermore, it must be stressed that we had a low threshold '€sions (see comments). Rofo Fortschr Geb Rontgenstr Neuen Bildgeb
for evaluating patients by means of DL and LUS, in order not to Verfahr 1998; 168:436—443.

- . . . 5. Lai DT, Fulham M, Stephen MS, et al. The role of whole-body positron
deny them the possibility of resection. It might just be that, when emission tomography with [18F|fluorodeoxyglucose in identifying op-

preoperative imaging “correctly” suggests resectability in over erapje colorectal cancer metastases to the liver. Arch Surg 1996; 131:
90% of patients, some patients may have been denied the benefit 793_707.

of an exploration and ultimately surgery.

Our study has indeed shown that both the sensitivity and the
specificity of the preoperative imaging modalities used can be
greatly improved upon. For instance, it appeared that six of 50 October 20, 1999
patients did not have metastatic disease to the liver after all, whicq_o the Editor:
also contributed to a decrease in our resection rate. We now also ’
use spiral CT in the routine evaluation of patients with possibly The rising z scores cited in the article by Peitzman etAain(
resectable liver metastases. However, the “state of the art” iBurg 1999;230:87-94) as a measurement of institutional trauma
imaging is changing at a very rapid pace, and it will be hard for anycare improvement have been rising for trauma centers system-
institution to keep up with the latest developments, let alone makevide. The fundamentals of healthcare in the latter part of the 1990s
a choice from all available technologies for routine use in theirdiffer greatly from when the TRISS coefficients were calculated in
patients. For this reason, the introduction of a new imaging techthe mid-1980s in the seminal Major Trauma Outcome Study
nique for the purpose of staging liver tumors in our institution was(MTOS). This article, | believe, incorrectly references z and w
made only after a careful assessment of all factors with regards tecores that are flawed by outdated coefficients.
the most (cost-) effective imaging modality. Computed tomogra- z Scores represent standard deviations from the mean and can be
phy with arterial portography appeared to be a sensitive methodranslated into a probabilityA z score of 6 (the article reported
but is invasive and has the disadvantage of a high false-positivealues as high as 9.44) translates ®alue equal to 10°. These
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are astronomical numbers, and all that needs to be said is thatfar injured patients with 1ISS>15, and a remarkable decrease in
sample is statistically significant or not. Anything else can becomplications, along with the changes in z scores and w statistics.
misleading because there is an implication that these are “trueThus, the hypothesis and conclusion of the paper were supported
linear numbers. This was implied by placing these numbers on &y extensive data. As the trauma center matured, the process of
graph, as in the article’s Figure 4. delivering patient care became more efficient. The result was

To test the present validity of the TRISS methodology, | re-improved survival, fewer complications, and shorter length of stay.
quested z score component data from the Pennsylvania Trauma

System Foundation for 42,897 randomly chosen trauma patients ANDREW B. PeErTzmaAN, MD

who were admitted during 1998 or 1999 with penetrating or blunt Section of Trauma/Surgical Critical Care
injuries (burns were excluded). Theoretically, in such a population, Department of Surgery

the cumulative predicted outcomes and actual outcomes should University of Pittsburgh

yield a mean z score of 0 with a standard deviatind.96. Pittsburgh, Pennsylvania

Anything in that range would have been statistically insignificant.
However, the actual z score from this population was an unbeliev-
able 27. Separated by injury type, penetrating and blunt injurieReferences

had z scores of 5 and 26. The w scores were likewise higher than ) o
e T e
Care must be taken in using and interpreting these numbers. | __. a using a non- aumaregistry. J frauma '
. > 38:83-88.
suggest that the underlying TRISS coefficients should be updategl Brenneman FD, Boulanger BR, McLellan BA, et al. Measuring injury
and, perhaps, normalized on a regional basis. Otherwise, readers seyerity: time for a change? J Trauma 1998; 44:580-582.

could be misled. 3. Norris R, Woods R, Harbrecht B, et al. TRISS unexpected survivors: an
outdated standard. J Trauma 1999; 47:210.
VicTor L. LANDRY, PHD 4. Senkowski CK, McKenney MG. Trauma scoring systems: a review.
Research and Registry Coordinator J Am Coll Surg 1999; 189:491-503. .
Mercy Hospital of Pittsburgh 5. Clark DE. Comparing institutional trauma survival to a standard: cur-
Pittsburgh, Pennsylvania rent limitations and suggested alternatives. J Trauma 1999; 47:592—
' S97.
November 11, 1999 October 28, 1999
Author Reply: To the Editor:

The Major Trauma Outcome Study (MTOS) and TRISS meth- In their careful analysis, Khuri et ‘alfound no association
odology provided a major advance in objective measurement obetween hospital procedural volume and 30-day mortality with
trauma center care. The initial objective of MTOS was to developeight common operations in the VA Health System. Their findings
national norms for trauma care so that hospitals or EMS systemsontrast sharply with consistently strong volume/outcome associ-
could compare their outcomes with national norms based on thations described in the private sector over the past two decades. In
management of injuries of similar severity. Since its developmentexplaining the discrepancy, the authors suggest that volume/out-
TRISS has been the method commonly used to derive norms toome relationships described in previous studies, based predomi-
assess outcomes and quality of trauma care. TRISS is not withoutantly on administrative data, could be attributable to inadequate
shortcomings, however, and other authors have suggested tlwase-mix adjustment.
development of regional standarti$.Although such regional Their own prospective clinical data, however, suggest that case-
norms facilitate comparison of care for a limited geographic areamix adjustment in volume/outcome analysis may not be important
comparison between broader regions remains an essential goal @fter all. As in most previous studies, the authors found no sys-
the assessment of trauma systems. As recently presented by us, teenatic differences in patient age, illness severity, or other risk
need to update the coefficients of TRISS is real. factors between high- and low-volume providers in the VA. Under

Dr. Landry’s analysis of a statewide z score is predictably highthese conditions, adjusted and unadjusted analysis of volume/
because the z score depends in part on sample size. As suggestedicome relationships will produce the same results.
the w statistic is a more meaningful indication of the clinical Instead, the lack of an association between hospital procedural
significance of unexpected outconfesDespite the limitations of ~ volume and mortality in the VA may reflect structural and orga-
TRISS, the progressive rise in z scores and w statistics support @izational factors unique to the VA system. Compared to low-
positive change in trauma patient outcome as our system maturedolume hospitals in the private sector, low-volume VA hospitals

More importantly, the purpose of the paper was to describe irmay “overperform” because their staffs often include high-volume
detail the process of the maturation of a trauma center, linkingsurgeons from university affiliates. Conversely, high-volume VA
change in process to outcome. Major organizational changes, thgspitals may “underperform” relative to their private sector coun-
addition of personnel, the commitment of more physical plant, anderparts; for example, VA hospitals lack market incentives that
expansion of educational programs resulted in growth in the volencourage surgeons to develop clinical niches and specialized
ume of patients and more rapid evaluation and treatment of thesexpertise. In addition, surgical residents may be providing a rela-
patients. As a result of these changes in the process of patient catesely large proportion of care in VA hospitals.
patient outcome significantly improved. This observation was con- The work by Dr. Khuri and the NSQIP suggests that there may
firmed by a decrease in unexpected deaths, a decrease in mortaltig little to gain from regionalizing surgery within the VA. For the
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remaining 98% of patients undergoing high-risk surgery in theto imply that the results of our empirical study of the VA should
private sector, however, policies concentrating selected procedurd® generalized to the private sector.
in high-volume centers could potentially save thousands of lives

each yeaf. SHukRrI F. KHurl, MD
Chairman
JorN D. BIRKMEYER, MD JENNIFER DALEY, MD
VA Outcomes Research Group Co-Chair
Veterans Administration Hospital WitLiamM HENDERSON PHD

Biostatistician

White River Junction, Vermont " ) )
VA National Surgical Quality Improvement Program

Department of Surgery
Dartmouth Medical School
Hanover, New Hampshire
December 14, 1999
References To the Editor:
Dr. Moore’s article on the costs of endovascular versus trans-
1. Khuri SF,.DaI.ey J, Henderson W, gt al. Relation of surgical volume 9apdominal abdominal aortic aneurysm (AAA) repaiteserves
outcgme in eight common operations: results from the VA National .o mant. A significant reduction in cost was reported with endo-
Quahty Improvement Program. An,n Surg 1999;230:414_43,2' _vascular AAA repair, with the ratio of endovascular/transabdom-
2. Birkmeyer JD. Should we regionalize major surgery? Potential benefits . . . . .
and policy considerations. J Am Coll Surg [in press]. inal repair being 0.62. Thgse concluglons are in absolute diver-
gence to other recent studies, shown in Tabfe“ln these three
studies, relative costs were directly proportional to the cost of the
endograft device. The hospital costs for open and endovascular
AAA repair were equivalent when the device cost was $5 009G,
the cost of endovascular repair was significantly greater than that
December 14, 1999  of gpen repair when the device cost was $89000$10,400°
How can such disparate results be reconciled? The paper from
Dr. Moore’s group did not provide actual costs that could be
Thank you for the opportunity to respond to Dr. Birkmeyer's compared to these studies, nor the specific methodology by which
letter. Although in our study, illness severity tends to be similar inthe costs were estimated. Interestingly, the ratio of endovascular to
high- and low-volume Veterans Affairs Medical Centers, we be-open costs reported (0.62) is quite similar to the ratio from the
lieve that the use of outcomes unadjusted for severity of illnesstudies in Table 1 (0.62—0.76) if the endograft device cost is
differences in studying volume/outcome relationships may be disexcluded Perhaps the cost data in Dr. Moore’s study did not
missed by discerning readers. We therefore used the National VAnclude current device cost; as the initial institution trialing the
Surgical Quality Improvement Program data, which has rich clin-EVT/Ancure endograft, UCLA may not have been charged for the
ical data on preoperative risk factors, to provide better severitydevice. Other explanations could include a much higher than
of-iliness adjustment than can be accomplished with administra@verage per-day bed cost at his institution, which would increase
tive data. We do not, however, attribute our findings of no volume/the open cost well above the $12,500 range seen in the studies
outcome relationship in eight operations of intermediateCited in Table 1. _ ) S
complexity to the differences between the use of administrative With the current commercially available endograft devices in
and primary data sets. One of the limitations of our study, whichth€ United States (AneuRx-MedtronicAVE and Ancure-Guidant)
was noted in the Discussion, is that VA surgical services tend to bgostlng approximately $10,000, endovascular AAA repair is sig-

at the low to medium end of the volume spectrum, which maymﬂcantly ml\?rz'costly 'Fhabn open r?pé'F'At Tsny 'Pf.St.'tUtt'(:nS’
account for why we do not observe the volume/outcome relations'OT€OVEr, Medicare reimbursement may not be suthicient to cover

. : . the cost of endovascular repéir.
ship observed in many other studies. . . . .
) . . . As these devices become more widely used in the United States,
Dr. Birkmeyer’'s hypothesis that low-volume VA surgical ser-

. tend to form’” dto]| | vat it seems critical that the economic implications be clearly under-
vices may tend to “overperform” compared o low-volume private g, Many hospitals are facing an uphill battle to remain finan-

sector hospitals, and that high-volume VA hospitals (which arecially solvent. Hospital administrators who expect endovascular

more comparable to medium-volume private sector hospitals) “Unaa o repair to improve their bottom line will likely be disap-
derperform” compared to high-volume private sector hospitals IShointed. With current device pricing, it is doubtful that many
speculative. We have no data to support such conclusions. Thgstitutions will find endovascular AAA repair to be associated

intent of our study was to demonstrate empirically that extrapolawjith the lower costs and higher profit margins reported by Dr.
tion of the results of existing volume/outcome studies done in thavioore.

private sector should not be used as a justification for closing down

Authors’ Reply:

a VA surgical service based on volume alone. Managerial deci- W. CHARLES STERNBERGH MD, FACS
sions to enhance or diminish VA surgical services should be based Vascular Section

on direct observation of the quality of care, rather than on a Department of Surgery

putative volume/outcome relationship that we were unable to Ochsner Clinic

demonstrate empirically in the VA. Conversely, we did not mean New Orleans, Louisiana
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Table 1. COMPARATIVE MEAN HOSPITAL COSTS FOR OPEN AND ENDOVASCULAR AAA

REPAIR*
Endo Cost Endo/Open Ratio
N
Author (open/endo) Open + Device — Device + Device — Device

Seiwert? 16/16 $12,714 $12,905 $7,905 1.02 0.62

Patel® N/A $12,381 $16,189 $8,187 1.31 0.66
Sternbergh* 49/131 $12,546 $19,985 $9,585 1.59 0.76

* Excludes professional fees.

References to go to an ICU, and barring any complications could be dis-

charged from the hospital the day after operation, with subsequent
1. Moore WS, Kashyap VS, Vescera CL, Quinones-Baldrich WJ. Abdom-follow-up accomplished in an outpatient setting. Other institutions,
inal aortic aneurysm: a 6-year comparison of endovascular versugowever, had a reflex reaction that all patients, including those
transabdominal repair. Ann Surg 1999; 230:298-308. ~ undergoing endovascular repair for AAA, needed to be followed,
2. Seiwert AJ, Wolfe J, Dosick SM, et al. Cost comparison of aortic 5¢ |aaqt initially, in an ICU. In addition, until a comfort level was

aneurysm endograft exclusion versus open surgical repair. Am J Sur ; . . .
1999; 178:117—120. dchieved with the procedure, endovascular patients were kept in

3. Patel ST, Haser PB, Bush HL Jr, Kent KC. The cost-effectiveness mthe hospital several da.ys' for observation. Thi; praptice clearly
endovascular repair versus open surgical repair: a decision analys@0Ve up the cost and eliminated any cost benefit derived from the
model. J Vasc Surg 1999; 29:958-972. endovascular repair.

4. Sternbergh WC Ill, Money SR. Hospital cost of endovascular vs. open There is one final important point not raised by Dr. Sternbergh:
repair of abdominal aortic aneurysm: a multicenter study. J Vasc Surghe cost of following endovascular patients versus those undergo-
2000 (in press). ing open repair. Because there is a new complication of endoleak

5. Ouriel K, Gray BH, Clair DG, O'Hara PJ. An evaluation of the eco- jn some cases of endovascular repair, periodic CT scanning must
nomi_c ir_npa_Lct of endovascular aortic aneurysm repair on the cost_obe done and repeated through the years of follow-up. This will
rr;oesgif‘“zag)”lg";’;traco' Presented at the Eastern Vascular Sociefyeqrly drive up the long-term care costs, and thus, the overall cost

g. May ' of patient management. Furthermore, if additional secondary pro-
cedures need to be carried out in patients with endoleak, that cost
must be added to the overall cost management of patients under-
going endovascular repair. Thus, to Dr. Sternbergh’s comment that

January 24, 2000 hospital administrators are bound to be disappointed may also be
Author Reply: added the fact that third-party payers are also likely to be disap-

Dr. Sternbergh has raised some interesting points in his Iette@?tlr:]tez dz a: s they look at the overall cost management of patients

and | appreciate the opportunity to respond. First, with respect 1o On the positive side, however, is the fact that as more companies

the reporting of actual numerical cost, | was able to get the aCtuall)ring endovascular devices to market, competition is likely to

cost f}gures from our hospital acco.untmg.ofnlce with the unclle'r'drive down the cost of the device. Ultimately, the bottom line is the
standing that | would use comparative ratios in order to preserve

the confidentiality of hospital data. With respect to the inclusion ofISsue .Of patlent sat!sfacuon _and the reduction in morbidity and
. . N X ; mortality in the multicenter trials that have now been reported to
device cost in our calculation, it is true that the first few implants

. . . the FDA. These findings clearly make a compelling argument for
were done with the device provided by the company at no cost - .
. . e the use of endovascular repair in properly selected patients by
Very quickly, however, the company received permission from the -
W i . R .. experienced endovascular surgeons.
FDA to recover “costs” by charging our institution for each indi-
vidual device used. This averaged approximately $6000 per de-
vice, and that cost was included in the overall cost calculation for
patients receiving the endovascular implant. Because that figure is
less than the $10,000 currently being charged, Dr. Sternbergh is
partially correct in his assumption that there was a cost reduction
during the study phase. Because there was an important reduction
in resource utilization, however, in the endovascular aneurysm
group when compared with patients undergoing open repair (e.g.,
median ICU stay, 0 vs. 2 days; median hospital stay, 2 vs. 7 days;
blood replacement, 0.4 vs. 1.6 units), the device costs were more January 21, 2000
than offset by resource cost savings. To the Editor-
Resource cost reduction in our institution was made possible byO € Editor:
a clinical pathway protocol. We decided from the inception of the Klinkenbijl et al. have reported survival results for a Phase I
program that patients undergoing endovascular repair did not neddal of adjuvant chemoradiotherapy to patients with both pancre-

WEsLEY S. Moorg, MD
Division of Vascular Surgery
Department of Surgery
UCLA Medical Center

Los Angeles, California
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atic and periampullary canceAiin Surg230:776-784). The re- misleading, and may negatively impact the care of patients with
sults show a trendR = .099) toward statistically significant pancreatic cancer due to the wide readership of this journal.
improved survival for those with pancreatic adenocarcinoma as-

signed to the treatment regimen. However, they have not reported DoucLas B. Evans, MD

the comparison of thosactually treatedwith adjuvant chemora- RoserT A. WoLFF, MD
diotherapy against those who did not receive the therapy (there KENNETH R. HEss MD

were 23 patients assigned to treatment who did not receive the The University of Texas
therapy—I extrapolate from the text that there were 5 of the 50 M.D. Anderson Cancer Center
patients with pancreatic cancer assigned to treatment but not Houston, Texas

treated, and 18 with periampullary cancer and not treated). |

! :
seems only fair to the readers (and to the therapy) to provide uéuthor Reply:

with these comparison. Regarding Dr. Hoffman’s comments, in the control arm, 103
patients were eligible (54 had pancreatic head cancer, 48 periam-
JoHN P. Horrman, MD, FACS pulllary cancer, unknown for one patient; Table 2, page 779). In
Department of Surgical Oncology the adjuvant treatment arm, 104 patients were eligible (60 had
Fox Chase Cancer Center pancreatic head cancer and 44 periampullary cancer; Table 2). Ten
Philadelphia, Pennsylvania of these 104 patients refused treatment, 11 met a contraindication

to receive the treatment before its start, and no data were received
for two other patients. In a total, 81 patients actually received the
Klinkenbijl et al. in their article, “Adjuvant radiotherapy and treatment.
5-fluorouracil after curative resection of cancer of the pancreas and Fifty of these 81 patients had pancreatic head cancer and 31
periampullary region: Phase IlI trial of the EORTC Gastrointesti- periampullary cancer (Treatment Data, page 778). In other words,
nal Tract Cancer Cooperative GroupAr(n Surg230:776—784), in the adjuvant treatment arm, 10 of the 60 eligible patients with
conclude in both the Conclusions section of their abstract and ippancreatic head cancer did not receive treatment. Your question is
the Discussion section of the manuscript that “routine use oftherefore: can statistical comparison be provided between these 50
adjuvant chemoradiotherapy is not warranted as standard treatmepatients and the 54 patients with pancreatic head cancer random-
in cancer of the head of the pancreas or periampullary region.fzed in the control arm? The answer is no. First, this is a subset
Subset analysis of patients with pancreatic head adenocarcinonsaalysis where 10 patients would be “removed” in one arm only.
and periampullary adenocarcinoma was performed because thesée nonadministration of the treatment can be related to the
diseases have different natural histories and patterns of treatmeftteatment itself or to the prognosis of the patients. Removing these
failure. For patients with adenocarcinoma of the pancreas, mediapatients from analysis will clearly introduce a bias in the compar-
survival was 17.1 months for the 60 patients who received adjuison of the two arms. Finally, a “per treatment” analysis was not
vant chemoradiation, and 12.6 months for the 54 patients whelanned a priori and the study was not designed to answer that
received surgery alone (RR 0.7, 95% Cl= 0.5-1.1,P = .099). question.
On page 780 in the Results section of the manuscript, the authors Regarding Dr. Evans’s letter, we do not think the paper is
acknowledge that follow-up duration and patient numbers werémisleading.” It states that a larger difference between the two
insufficient to draw conclusions about the potential benefit oftreatment arms was found in the group of the patients with cancer
postoperative adjuvant therapy for patients with adenocarcinomaf the head of the pancreas than in the entire group of eligible
of pancreatic origin. In fact, a trend in favor of adjuvant therapy patients randomized in the study. However, this difference is not
was shown (RR= 0.7). Further, the confidence intervals (95% significant and might be due to “chance,” to lack of power (i.e.,
Cl = 0.5-1.1) include clinically relevant values (e.g., RR0.5)  too-small sample size or follow-up) or due to the size of the real
indicating that the data do not exclude the possibility that adifference existing between the two therapy approaches. Indeed
meaningful survival benefit may be associated with adjuvant chethe 95% CI (RR= 0.5-1.1) is including the value 0.5, but it also
moradiation. contains values around 1. Based on this study, no firm conclusion
The Conclusion section of the abstract and the final paragraph afan be drawn, so the adjuvant therapy can not be recommended as
the manuscript clearly convey to the reader that there is no indistandard treatment.
cation for adjuvant 5-FU-based chemoradiation after pancreatec-
tomy for patients with adenocarcinoma of the pancreas. This is not JEAN H.G. KLINKENBIIL, MD, PHD
supported by data in the manuscript (as acknowledged by the Rijinstate Hospital
authors in a much less visible part of the manuscript), is clearly Amsterdam, The Netherlands

To the Editor:



