
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

The use of diagnostic laparoscopy in patients with suspected appendicitis

van den Broek, W.T.

Publication date
2002

Link to publication

Citation for published version (APA):
van den Broek, W. T. (2002). The use of diagnostic laparoscopy in patients with suspected
appendicitis. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/the-use-of-diagnostic-laparoscopy-in-patients-with-suspected-appendicitis(0f6c1bbf-fea9-4f7c-92bf-45baa8c5449b).html


Chapterr 3 

Implicationss of removing a normal appendix 

C.L.. Bijnen1 

W.T.. van den Broek1 

A.B.. Bijnen1 

P.. de Ruiter1 

D.J.. Gouma2 

11 Department of Surgery, Medical Center Alkmaar, Alkmaar, The 
Netherlands s 

22 Department of Surgery, Academic Medical Center, Amsterdam, The 
Netherlands s 

Digestivee Surgery, in press 

45 5 



ChapterChapter 3 

SUMMARY Y 

Background:: The diagnosis acute appendicitis remains difficult and therefore, 15-30% of the 
removedd appendices appear to be normal. Aim of this study is to investigate morbidity, mortality 
andd costs of removing a normal appendix in patients with suspected appendicitis. 
Patientss and Methods: Retrospective study of patients who underwent a negative appendectomy 
forr suspected appendicitis in the period 1991-1999 with a median follow up of 4.4 years. Patients 
whoo underwent an elective appendectomy or appendectomy for other reasons were excluded. 
Results:: In 285 patients (70% women, 30% men) a normal appendix was removed. In 192 (67%) 
patientss a muscle-splitting incision was performed, in 6 (2%) a median laparotomy, and in 51 
(18%>)) the normal appendix was removed by laparoscopy. In thirty-six patients (13%) a diagnostic 
laparoscopyy was converted to a muscle-splitting incision. Complications occurred in 16 (6%) 
patients,, in 5 (2%) a re-operation was needed. The mean hospital stay was 4.4 (SE 2.8) days, in 
casee of complication 7.4 (SE 4.2) days. The mean extra hospital costs of a negative appendectomy 
weree € 2,712. 
Conclusion:: The removal of a normal appendix has considerable complications and costs. In an 
attemptt to prevent these costs, extra diagnostic tools should be considered. Expensive diagnostic 
toolss as diagnostic laparoscopy should be used selectively in order to no further exceed costs. 

INTRODUCTION N 

Appendectomyy is the most commonly performed acute abdominal operation because of the 
relativelyy high lifetime risk for men (8.6%) and women (6.7%) to develop appendicitis [. The 
indicationn for operation is usually based on a combination of clinical and laboratory findings 2'4. If 
aa normal appearing appendix is found during exploration, it is generally removed in order to avoid 
futuree diagnostic confusion. As a result, 15 to 30% of the removed appendices do not have 
histologicall  signs of inflammation 5"7. To improve diagnostic accuracy, diagnostic modalities as 
ultrasoundd (US), computed tomography scan (CT-scan) and diagnostic laparoscopy have been 
introducedd for the diagnosis appendicitis. These tools though, have their own limitations, risks and 
costs.. Sensitivity rates for ultrasound vary between 75 to 90% and specificity rates between 84 to 
100%,, but the efficacy of ultrasound is observer dependent and because of relatively low sensitivity 
rates,, it is not useful in ruling out appendicitis 8"12. Combining laboratory tests (C reactive protein 
andd white cell count) with US though, increased diagnostic accuracy from 70.9% to 87.1% in a 
retrospectivee study of 2,351 patients '3. The sensitivity of a CT-scan is higher (0.87 to 1), with a 
similarr specificity rate between 0.83 to 1, and is less observer dependent . However, CT-scan is 
relativelyy expensive and exposes the patient, often a fertile woman, to a relatively high radiation 
dose.. Laparoscopy is another reliable diagnostic tool for appendicitis with the advantage of 
obtainingg other (mostly gynaecological) diagnoses and the possibility of concomitant therapeutic 
intervention.. Reported negative appendectomy rates for laparoscopic appendectomy are relatively 
low:: 4 to 13%), as a normal appendix can be safely left in place 5. When still open appendectomy 
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iss performed, the preceding laparoscopy can be considered as an extra diagnostic procedure with 
thee accompanied risks of an invasive procedure. 
Too determine the usefulness and the cost-efficiency of these added investigations and to evaluate if 
itt is justified to perform additional diagnostic procedures, more should be known about the 
consequencess of removing a normal appendix. 
Thee aim of this study is therefore to investigate morbidity, mortality and costs (pre-operative and 
in-hospital)) of removing a normal appendix in patients with suspected appendicitis. 

PATIENTSS AND METHODS 

AA retrospective chart analysis was performed of all patients who underwent a negative 
appendectomyy for suspected appendicitis in the Medical Center Alkmaar in the period 1991 to 
1999.. The diagnosis "normal appendix" was confirmed by histopathological investigation, using 
seriall  cuts of the entire appendix, which was performed routinely on all removed appendices. 
Patientss were retrieved by searching the hospital administration database for all performed 
appendectomiess and the pathological database for histological normal appendices. Also patients 
whoo underwent appendectomy for suspected appendicitis in which another possible cause for the 
rightright lower quadrant pain was treated were included. Patients who underwent an elective 
appendectomyy or an appendectomy for other reasons than suspected appendicitis were excluded. 
Thee variables: age, gender, hospital stay, type of operation, other obtained diagnoses, 
complications,, re-operations and patients recovery were noted and analysed using the SPSS 
computerr program. The x -square test was used when appropriate. A p-value < 0.01 was considered 
significant. . 
Costss were calculated by retrieving the cost in the year 2000 in our community hospital for: routine 
laboratoryy investigation, ultrasound, CT-scan, the visit at the emergency ward, consultation of a 
surgeon,, hospital admission, outpatient clinic visits, fee of the surgeon in case of operation, 
anaesthesiologistss fee and histopathological investigation. 

RESULTS S 

Fromm the 1,821 patients operated for suspected appendicitis, a normal appendix was removed in 
2855 (16%) patients, 200 women (70%) and 85 men (30%). The mean age was 26 (SE 14) years. 
Patientss were divided into 3 groups: group 1, age 0-14 years (children): n = 65, 24 male, 41 female, 
groupp 2: age 15-50 years (adults, including women of the childbearing age): n= 208, 55 men, 153 
womenn and group 3: age > 50 years (elderly): n = 12, 6 men, 6 women. Most patients were women 
inn the age group 15 to 50 years (p < 0.01). 
Inn 192 (67%) patients a muscle-splitting incision was performed, in 6 (2%) a median laparotomy, 
andd in 51 (18%) the appendix was removed by laparoscopy. In thirty-six patients (13%) a 
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diagnosticc laparoscopy was converted to a muscle-splitting incision. Despite of a preceding 
diagnosticc laparoscopy, a normal appendix was removed due to doubt in the diagnosis, wrong 
diagnosiss (misinterpretation), no other diagnosis found during laparoscopy and no visualisation of 
appendix. . 
Inn 73 (26%) patients, another diagnosis was obtained that might have caused the right lower 
abdominall  pain and treated if necessary (table 1). In group 1 were more other diagnoses obtained 
(36%)) compared to group 2 (17%) and group 3 (8%), p < 0.01. The most common diagnoses in 
childrenn were mesenteric lymphadenitis and faecoliths. In 3% of patients of group 1 (n=2) and 
groupp 2 (n=7) the underlying cause needed operative intervention. 
Thus,, a total of 276 unnecessary operations were performed. 

Tablee 1 : 

Otherr diagnoses obtained in patients with normal appendix removed summarised for the 3 different age 
groups. . 

Agee group (years): 

Mesentericc lymphadenitis: 
Faecolith: : 
Meckel'ss diverticle: 
Ovulationn bleeding: 
Salpingitis: : 
Ovariann cyst: 
Torsionn of adnex: 
Leiomyomaa of uterus: 
Retrogradee menstruation: 
Endometriosis: : 
Adhesions: : 
Diverticulitiss coecum: 
Urinaryy tract infection: 
Gastro-enteritis: : 
Pneumococc peritonitis: 
Crohn'ss disease: 
Locall infarction of omentum: 

Total: : 

N N 

21 1 
12 2 
1 1 
5 5 
4 4 
5 5 
3 3 
3 3 
1 1 
2 2 
7 7 
3 3 
2 2 
1 1 
1 1 
1 1 
1 1 

73 3 

0-14 4 

19 9 
11 1 
0 0 
1 1 
0 0 
1 1 
0 0 
0 0 
0 0 
0 0 
2 2 
0 0 
1 1 
1 1 
0 0 
0 0 
0 0 

36 6 

15-50 0 

2 2 
1 1 
1 1 
4 4 
3 3 
4 4 
3 3 
3 3 
1 1 
2 2 
5 5 
3 3 
1 1 
0 0 
1 1 
1 1 
1 1 

36 6 

>51 1 

0 0 
0 0 
0 0 
0 0 
1 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

1 1 

Treatmentt (n): 

Resectionn diverticle 

Antibiotics s 
OvariectomyOvariectomy (3) 
Adnexx extirpation (3) 

Perforationn coecum over sewn (1) 
Antibiotics s 

Antibiotics s 
Conservative e 
Locall resection 
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Complicationss occurred in 16 (6%) patients during median follow up period of 4.4 (SE 2.7) years 
(tablee 2). In 5 (2%) patients a re-operation was needed. All patients recovered well from these 
complications.. The mortality was 0. 

Tablee 2: 

Complicationss and treatment after negative appendectomy in a group of 285 patients. 

Complication n 

Woundd infection: 
Incarcerationn of ileoinguinal nerve: 
Ileuss due to adhesion: 
Postt operative ileus: 

Urinee retention: 
Infiltratee RLQ: 
Postoperativee haemorrhage**: 
Hypertrophicc scar: 
Awarenesss during anaesthesia: 
Largee haematoma: 

Total: : 
Re-operation: : 

N N 

5 5 
1 1 
1 1 
2 2 

2 2 
1 1 
1 1 
1 1 
1 1 
1 1 

16 6 
5 5 

Treatmentt (n) 

re-operation:: drainage of abces (2) 
re-operation:: release of nerve 
re-operation:: adhesiolysis 
nasoo gastric tube (1) 
re-operation:: explorative laparotomy (1)* 
catherisation n 
re-admission,, i.v. anti-biotics 
administrationn of 6 packed cells 
locall excision 

Explorativee laparotomy because of signs of peritonitis, during operation faecal impaction was found. 
Childd with idiopathic thrombocytopenia 

Thee mean hospital stay was 4.4 (SE 2.8) days. This was longer in case of a complication: 7.4 (SE 
4.2)) days vs. 4.2 (SE 2.7) days, p < 0.01. There was no difference in hospital stay between open 
appendectomyy (4.4 days) and laparoscopic appendectomy (4.3 days). Costs of the different 
diagnosticc and therapeutic procedures in our hospital, are shown in table 3. Routine costs are € 57 
forr a patient who visits the emergency ward for suspected appendicitis: visit emergency ward 
(€€ 29), consultation surgeon or resident (€ 14) and routine laboratory examination (€ 14). An 
ultrasoundd will ad € 63 to these cost, a CT- scan € 88 and a diagnostic laparoscopy with two days 
admissionn will ad€ 1,282. The hospital cost of a negative appendectomy, including 4.4 days 
admission,, a routine control visit at the outpatient clinic and histopathological examination will be 
€2,7122 and in case of laparoscopic appendectomy € 2,913. 
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Tablee 3: 

Thee costs of the different diagnostic and treatment procedures for patients who are referred to the 
emergencyy ward for suspected appendicitis. 

Visitt emergency ward: 
Consultationn surgeon or resident: 
Routinee laboratory examination: 
Ultrasound: : 
CT-scan: : 
Operationn room costs diagnostic laparoscopy: 
Surgeonn fee diagnostic laparoscopy: 
Anaesthesiologistt fee diagnostic laparoscopy: 
Onee day admission: 
Operationn room costs appendectomy: 
Surgeonn fee appendectomy: 
Anaesthesiologistt fee appendectomy: 
Extraa costs laparoscopic appendectomy: 

33 Endoloop® EJ 10C: 
Endocatch®: : 

Outpatientt clinic control: 
Histopathologicc examination: 

€29 9 
€14 4 
€14 4 
€63 3 
€88 8 
€267 7 
€47 7 
€30 0 
€469 9 
€363 3 
€163 3 
€54 4 

€93 3 
€108 8 
€44 4 
€24 4 

DISCUSSION N 

Removall  of a normal appendix at operation for suspected appendicitis could be considered an 
"appendectomyy en passant" during a diagnostic procedure. 
Inn the present study, the mean hospital stay of patients undergoing a negative appendectomy was 
4.44 days, the complication rate 6%, as previously found (6.1%) by others 26. Also the re-operation 
ratee is not negligible, namely 2%. These percentages are higher than in case of diagnostic 
laparoscopyy alone (mean hospital stay: 2 days, complication rate: 0.3% and re-operation rate: 0%), 
ass recorded in a previous study27. Unfortunately, in 87 patients a normal appendix was removed 
despitee of a preceding laparoscopy. So in terms of mean hospital stay (2 vs. 4 days), complications 
(0.33 vs. 6 %) and re-operation rate (0 vs. 2%), a diagnostic laparoscopy is preferable over 
performingg a negative appendectomy but better judgement and adequate management of the normal 
lookingg non-inflamed appendix during laparoscopy are needed. 
Wee calculated that the removal of a normal appendix will cost € 2,712. According to the Dutch 
networkk and national database for Pathology (PALGA), 2,285 negative appendectomies are 
performedd yearly in the Netherlands. Thus the negative appendectomies will cost the society 
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€€ 6,196,920 per year. The economic loss due to sick leave after hospital discharge is more difficult 
too calculate but should be added to this amount. 
Soo there are at least two important reasons to try to lower the number of negative appendectomies, 
namelyy preventing complications and reducing costs. 
Onee way to reduce the percentage of negative appendectomies is to first observe all patients in 
whomm the diagnosis is "not clinically evident" '29. This however could lead to delay in the 
diagnosiss and treatment of appendicitis. Another solution could be the use of extra diagnostic tools. 
Thee cost-efficiency of the routine use of such diagnostic procedures depends upon their sensitivity, 
specificityy and costs. For example, if we aim for budget neutrality and calculate € 2,712 as 
additionall  costs for the removal of a normal appendix, a maximum of 2712/63 (43) ultrasounds, 
2712/888 (31) CT-scans or 2712/1282 (2) diagnostic laparoscopics could be used in order to prevent 
onee negative appendectomy. 
Thesee are of course theoretical estimates, as many other factors such as the potential consequences 
off  a perforation due to delayed operation are not taken into account. It illustrates however that 
especiallyy if one uses diagnostic laparoscopy without removing the appendix laparoscopically, the 
cost-efficiencyy could greatly gain by a selective application to a subset of patients in which the 
diagnosiss is not clinically evident. 
Routinee CT-scan for patients with suspected appendicitis though improved patient care and reduced 
thee use of hospital resources and total costs in another study30. It remains questionable however if 
itt is justified to routinely impose a large group of females in the childbearing age to a considerable 
radiationn dose. 
Thee majority of negative appendectomies were performed in women of 15-50 years. This reflects 
thee differential diagnostic difficulty in fertile females. For this reason, others advise to routinely 
performm a diagnostic laparoscopy in women of the childbearing age with suspected appendicitis but 
inn men its use is not recommended 21,31. However, a considerable number of normal appendices 
weree also removed in pre-menarche children and in men. Also in these latter subsets the diagnosis 
iss apparently not always obvious. The feasibility of identifying such subsets other than based on 
genderr is demonstrated in a separate study . 
Otherss advocate removal of a normal appearing appendix found in case of suspected appendicitis 
because,, at histopathological examination, the normal appearing appendix might show increased 
cytokines,, indicating an inflammatory response 33. Also neuroproliferation is shown in the normal 
appearingg appendix and should be a reason for removing a normal appearing appendix . In a 
prospectivee study though, in which a normal appearing found during diagnostic laparoscopy for 
suspectedd appendicitis was left in place, both in the direct postoperative period as in long term 
follow-upp recurrent abdominal pain was low, suggesting it is safe to leave a normal appendix in 
placee and that the above mentioned findings might not be of clinical importance 32. Furthermore, 
thee morbidity and costs of removing a normal appendix found in this study are a reason not to 
removee a normal appearing appendix. 
Thus,, we conclude that due to 6% morbidity and 2% re-operation rates, removing a normal 
appendixx is not a harmless operation. Also because a negative appendectomy is more expensive 
(€€ 2,712) than available diagnostic tools, these tools should be used to avoid negative 
appendectomies.. Ultrasonography should be the investigation of first choice because it is relatively 
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cheapp and non invasive. If appendicitis cannot be confirmed at ultrasonography, the negative 
effectss of the ionising radiation of the CT-scan should be weighed against the negative effects of 
diagnosticc laparoscopy, which is relatively expensive, invasive and needs hospital admission. 
Expensivee and invasive diagnostic tools such as laparoscopy should be used selectively and not as 
aa routine. 

REFERENCES S 

1.. Addis DG. Shaffer N Fowler BS. Tauxe RV. The epidemiology of appendicitis and 
appendectomyy in the United States. Am J Epidemiol 132: 910-925 1990. 

2.. Körner H. Söndenaa K. Söreide JA. Nysted A. Vatten L. The history is important in patients 
withh suspected acute appendicitis. Dig Surg 2000;17:364-369. 

3.. Bergeron E. Richer B. Gharib R. Giard A. Appendicitis is a place for clinical judgement 
Amm J Surg. 177(6): 460-2, 1999. 

4.. Andersson RE. Hugander AP. Ghazi SH. Ravn H. Offenbartl SK. Nystrom PO. Olaison 
GP.. Diagnostic value of disease history, clinical presentation, and inflammatory parameters 
off  appendicitis. World J Surg. 23(2): 133-40, 1999 Feb. 

5.. Pieper R. Kager L. The incidence of acute appendicitis and appendectomy: an 
epidemiologicc study of 971 cases. Acta Chirurgica Scandinavia 148: 45-49 1982. 

6.. Anderson RE. Hugander A. Thulin AJ. Diagnostic accuracy and perforation rate in 
appendicitis:: association with age and sex of the patient and with appendectomy rate. Eur. J 
Surgg 158: 37-41 1992. 

7.. Andersson RE. Hugander AP. Ghazi SH. Karsten Offenbartl S Nyström O. Olaison GP. 
Whyy does the clinical diagnosis fail in suspected appendicitis? Eur J Surg 166 : 796-802 
2000. . 

8.. Puylaert BCM. Rutgers PH. Lalisang RI. De Vries BC. Van der Werf SDJ. Dörr JPJ. Blok 
RAPR.. A prospective study of ultrasonography in the diagnosis of appendicitis. N Eng J 
Medd 317: 666-669 1987. 

9.. Schwerk WB. Wichtrup B. Ruschoff J. Rothmund M. Acute and perforated appendicitis: 
currentt experience with ultrasound-aided diagnosis. World J Surg. 14(2):271-6, 1990. 

10.. Wade DS. Morrow SE. Balsara ZN. Burkhard TK. Goff WB. Accuracy of Ultrasound in the 
diagnosiss of acute appendicitis compared with the surgeon's clinical impression. Arch. 
Surg.. 128: 1039-1046 1993. 

11.. John H. Neff U. Kelemen M. Appendicitis diagnosis today: clinical and ultrasonic 
deductions.. World J Surg. 17(2):243-9 1993. 

12.. Zielke A. Hasse C. Sitter H. Rothmund M. Influence of ultrasound on clinical decision 
makingg in acute appendicitis: a prospective study. Eur. J Surg. 164 : 201-209 1998. 

52 2 



ImplicationsImplications of removing a normal appendix 

13.. Styrud J. Eriksson S. Segelman J. Granström L. Diagnostic accuracy in 2,351 patients 
undergoingg appendicectomy for suspected acute appendicitis: a retrospective study 1986-
1993.. Dig Surg 1999; 16:39-44. 

14.. Rao PM. Rhea JT. Novelline RA. McCabe CJ. Lawrason JN. Berger DL. Sacknoff R. 
Helicall  CT technique for the diagnosis of appendicitis: prospective evaluation of a focused 
appendixx CT examination. Radiology 202:139-144 1997 

15.. Schuier JG. Shortsleeve MJ. Goldenson RS. Perez-Rossello JM. Perlmutter RA. Thorsen A. 
Iss there a role for abdominal computed tomographic scans in appendicitis? Arch. Surg. 133: 
373-3777 1998 

16.. Stroman DL. Bayouth CV. Kuhn JA. Westmoreland M. Jones RC. Fisher TL. McCarty TM. 
Thee Role of computed tomography in the diagnosis of acute appendicitis. Am J Surg 178: 
485-4899 1999. 

17.. Sivit CJ. Dudgeon DL. Applegate KE. Borisa VJ. Berlin SC. Morrison SC. Myers MT. 
Weinertt DM. Stallion A. Grisoni ER. Evaluation of suspected appendicitis in children and 
youngg adults: Helical CT. Radiology 216: 430-433 2000. 

18.. Balthazar EJ. Megibow AJ. Siegel SE. Birnbaum BA. Appendicitis: prospective evaluation 
withh high-resolution CT. Radiology 180(1): 21-24 1991. 

19.. Kum CK. Sim EKW. Goh PMY. Ngoi SS. Rauff A. Diagnostic laparoscopy: Reducing the 
Numberr of Normal Appendectomies. Dis Colon Rectum 36:763-766 1993. 

20.. Jadallah FA. Abdul-Ghani AA. Tibblin S. Diagnostic laparoscopy reduces unnecessary 
appendicectomyy in fertile women. Eur J Surg. 160( 1 ):41 -5, 1994 

21.. Borgstein PJ. Gordijn RV. Eijsbouts QAJ. Cuesta MA. Acute appendictis A clear-cut case 
inn men, a guessing game in young women. Surg. Endosc. 11: 923-927 1997 

22.. Tijtgat SHAJ. Bakker XR. Butzelaar RMJM. Laparoscopic evaluation of patients with 
suspectedd appendicitis. Surg. Endosc. 12: 918-920 1998. 

23.. Moberg AC. Ahlberg G. Leijonmarck CE. Montgomery A. Reiertsen O. Rosseland AR. 
Stoerkssonn R. Diagnostic laparoscopy in 1043 patients with suspected acute appendicitis. 
Eurr J Surg. 164(11):833-40; discussion 841, 1998 

24.. Barrat C. Catheline J-M. Rizk N. Champault GG. Does laparoscopy reduce the incidence of 
unnecessaryy appendectomies? Surg. Laparosc.& Endosc. 9:27-31. 

25.. Van den Broek WT. Bijnen AB. Van Eerten PV. De Ruiter P. Gouma DJ. Selective use of 
diagnosticc laparoscopy in patients with suspected appendicitis. Surg Endosc. 14: 938-941 
2000. . 

26.. Gough IR. Morris MI. Pertnikovs EI. Murray MR. Smith MB. Bestmann MS. 
Consequencess of removal of a "normal"appendix. Med J Aust 1: 370-372 1983. 

27.. Van den Broek WT. Bijnen AB. De Ruiter P. Gouma DJ. A normal appendix found during 
diagnosticc laparoscopy should not be removed. Br J Surg 88(2): 251-255 2001 

28.. Jones PF. Ultrasonography in diagnosis of acute appendicitis. Active observation is often 
sufficientt to make diagnosis. BMJ. 2001 Mar 10;322(7286):615-6. 

29.. Jones PF. Suspected acute appendicitis: trends in management over 30 years. Br J Surg. 
20011 Dec;88(12): 1570-7. 

53 3 



ChapterChapter 3 

30.. Rao PM. Rhea JT. Novelline RA. Mostafavi AA. McCabe CL. Effect of computed 
tomographyy of the appendix on treatment of patients and use of hospital resources. N Eng J 
Medd 338: 141-146 1998. 

31.. Mutter D. Vix M. Bui A. Evrard S. Tassetti V. Breton JF. Marescaux J. Laparoscopy not 
recommendedd for routine appendectomy in men: Results of a prospective randomized 
study.. Surgery 120:71-74 1996. 

32.. Scoring and diagnostic laparoscopy for suspected appendicitis in adults. Van den Broek 
WT.. Bijnen AB. Rijbroek A.Gouma DJ. Eur J Surg, in press. 

33.. Wang Y. Reen DJ. Puri P. Is a histologically normal appendix following emergency 
appendicectomyy always normal? Lancet 1996 Apr 20;347(9008): 1076-9 

34.Dii  Sebastiano P, Fink T, di Mola FF, Weihe E, Innocenti P, Friess H, Buchler 
MW.Neuroimmunee appendicitis. Lancet. 1999 Aug 7;354(9177):461-6. 

54 4 


