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ABSTRACT T 

Background:: Diagnostic laparoscopy has been introduced as a new diagnostic tool for patients 
withh acute appendicitis. We performed a diagnostic laparoscopy when the clinical diagnosis of 
appendicitiss was in doubt. Aim of this study was to evaluate this strategy and to analyze the 
efficacyy of diagnostic laparoscopy in patients with suspected appendicitis. 
Patientss and Methods: All patients referred to our hospital with suspected appendicitis were 
prospectivelyy evaluated in the period of 1994-1997. 
Thee clinical diagnosis was made by surgeon or resident on call, based on patient's history, physical 
examinationn and leukocyte count. 
Patientss were divided into 3 groups: 
I:: Appendicitis not likely, they were observed during 24 hours or discharged. When they revealed 
signss of appendicitis within 24 hours they were transferred to either group II or III . 
II :: Doubt in diagnosis, these patients underwent diagnostic laparoscopy. Appendectomy was 
performedd if indicated. 
Ill :: Patients in whom the diagnosis appendicitis was felt to be certain, they were treated by primary 
appendectomyy by an open procedure. 
1,0500 patients, 531 (51%) women, 389 (37%) men and 130 (12%) children <1 lyrs, were evaluated. 
Results:: Altogether, 377 diagnostic laparoscopics were performed, leaving 109 healthy-looking 
appendicess in place. This reduced the negative appendectomy rate from 25 to 14% in all surgically 
managedd patients. The negative appendectomy rate for the women in group II was reduced from 
49%% to 14%, as in men from 22% to 11%, so it seemed also worthwhile to perform a diagnostic 
laparoscopyy in men. As in only 3 children the appendix sana was left in place, the benefit from 
laparoscopyy is relatively small in children. 
Inn 48% of these patients another diagnosis was obtained, mostly of gynaecological nature. There 
weree no false-negative laparoscopics. There were no complications due to the laparoscopic 
procedure. . 
Conclusions:: Diagnostic laparoscopy is a safe procedure which reduced the appendix sana rate 
withoutt increasing the total number of operations and is useful in obtaining other, mostly 
gynaecological,, diagnoses. In order to further reduce the appendix sana rate, better criteria for 
laparoscopicc assessment of the appendix are needed. 

INTRODUCTION N 

Appendectomyy is one of the most common abdominal operations due to a relatively high lifetime 
riskk of 8.6% for men and 6.7% for women for developing appendicitis \ The diagnosis appendicitis 
iss still difficult and therefore it is generally found that in 15-30% a normal looking appendix is 
removedd '3. Especially in fertile women the diagnosis can be difficult because several 
gynaecologicall  diseases can mimic appendicitis. The substantial morbidity associated with the 
removall  of a normal appendix, on the one hand, and the risks of missing an acute appendicitis with 
thee risk of perforation and peritonitis, on the other hand, causes a still evolving strategy in 
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managementt of acute appendicitis. Also the cost of removing a healthy appendix makes it 
worthwhilee to further reduce the rate of appendix sana. Ultrasonography has a sensitivity of 75% to 
899 % and a specificity of 86% to 100% for the diagnosis of acute appendicitis but is highly 
investigatorr depending 4'5. Recently by using abdominal computed tomographic scans a positive 
predictivee value of 92% and a negative predictive value of 98% have been described 6J. Many 
scoringg systems have been developed achieving sensitivity rates varying from 73 to 93% in men 
butt with lower sensitivity rates for women 8~'°. Most of these systems are including many variables 
andd are therefore not very practical in the clinical setting. In the "laparoscopic era" the use of a 
diagnosticc laparoscopy has gained popularity because it is a relatively simple procedure with a high 
specificityy and has the possibility to obtain other, in particular gynaecological, diagnoses ]' .In 
thee Netherlands the normal appearing appendix is always removed after a muscle-splitting incision 
becausee the presence of the typical scar in the right lower abdominal quadrant might indicate that 
appendectomyy already has been performed which might cause diagnostic problems in the future. 
Diagnosticc laparoscopy, however, gives us the possibility of leaving a normal appearing appendix 
inn place, because it does not leave typical scars indicating a preceding laparoscopy. Nevertheless, 
diagnosticc laparoscopy is an invasive procedure that requires general anaesthesia and there is still 
controversyy if this technique should be applied on all patients or reserved for patients in which 
theree is any doubt about the diagnosis appendicitis. Despite the fact that recent meta-analyses 
showedd subtle advantages of laparoscopic appendectomy over the open appendectomy, most 
surgeonss in the Netherlands still prefer removal of an appendix by muscle-splitting incision " . 
Thereforee there is still controversy whether exploration should be started with a laparoscopy. This 
studyy was initiated to evaluate the strategy of performing a laparoscopy in a selected group of 
patientss with a doubtful diagnosis of acute appendicitis, in an attempt to reduce the incidence of 
negativee appendectomy and to increase the yield of other diagnosis. 

PATIENTSS AND METHODS 

Thee study was performed in the Medical Center Alkmaar, the Netherlands, a 900 beds regional 
teachingg hospital. Consecutive patients referred to the hospital by general practitioners for 
suspectedd appendicitis were prospectively evaluated in the period 1994 - 1997. 
Thee clinical diagnosis appendicitis was made by a surgical resident or surgeon on call, based on: 
patient'ss history (duration of symptoms, pain initially located in peri umbilical region, shift of pain 
too right lower quadrant, presence of vomiting, nausea, anorexia), physical examination 
(temperaturee >38 °C, presence of tenderness in right lower quadrant, rebound tenderness, psoas 
sign)) and white cell count > 10 x 109/L. 
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Thee patients were divided into 3 groups: 

I:: Patients in whom the diagnosis appendicitis was not likely: 
Thesee patients were discharged immediately after evaluation or after an observation period 
off  24 hours. When patients showed increased signs of appendicitis within these 24 hours, 
theyy were referred to either group II or III . 

II :: Patients in whom there was doubt of the clinical diagnosis appendicitis. These patients 
underwentt diagnostic laparoscopy. When the appendix showed no signs of inflammation 
duringg laparoscopy it was left in place. An inflamed appendix was removed either 
laparoscopicallyy or by muscle-splitting incision, depending on the surgeon's laparoscopic 
experience. . 

Ill :: Patients in whom the diagnosis of appendicitis was felt to be certain. These patients 
underwentt primary appendectomy by muscle-splitting incision. A normal appearing 
appendixx was removed routinely in this group. 

Operationss were performed either by residents or by surgeons on call. Final diagnosis was based on 
histologicall  examination, which was performed on every appendix removed. 
Ass a routine all operated patients were examined six weeks post-operative at the outpatient clinic. 
Variables:: age, sex, type of operation, histological diagnosis and hospital stay were noted, collected 
andd analyzed in the SPSS computer program, using the %-square test. 

RESULTS S 

Onee thousand and fifty  patients, 531 (51%) women, 389 (37%) men and 130 (12%) children < 11 
years,, were evaluated. The distribution was as follows (table 1): 
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Tablee 1: 

Distributionn of patients by group and negative appendectomy rate: 

Total:: Women: Men: Chi!d<11yr: 

Total: : 
Groupp I: 
Groupp II: 
Normall appendix left in place: 
Normall appendix removed: 
Groupp III: 
Normall appendix removed: 
Totall normal appendix group l+ll: 

1050 0 
202 2 
377 7 
109 9 
41 1 
471 1 
61 1 
102 2 

531 1 
121 1 
252 2 
96 6 
28 8 
158 8 
36 6 
64 4 

389 9 
58 8 
83 3 
10 0 
8 8 
248 8 
19 9 
27 7 

130 0 
23 3 
42 2 
3 3 
5 5 
65 5 
6 6 
11 1 

Patientss observed or discharged after evaluation 
Patientss who underwent diagnostic laparoscopy 
Patientss who underwent appendectomy by primary muscle-splitting incision 

Groupp I: 301 patients were immediately discharged or were observed for 24 hours. In 52 patients 
theree was still doubt about the diagnosis appendicitis within 24 hours, they were therefore 
transferredd to group II and underwent diagnostic laparoscopy. 47 patients developed clear signs of 
appendicitiss and were therefore transferred to group III . So eventually 301 - (52 + 47) = 202 (19%) 
patientss were discharged without the diagnosis appendicitis. 

Groupp II: 377 (36%) patients underwent a diagnostic laparoscopy. In 109 (29%) of these patients, 
aa normal looking appendix was found during laparoscopy and left in place. In 268 of them the 
appendixx was removed, in 94 (35%) patients by laparoscopic appendectomy and in 174 (65%) by 
muscle-splittingg incision. Forty-one appendices sana were removed, which resulted in an appendix 
sanaa rate of 41/268 =15%. This still relatively high negative appendectomy rate in the laparoscopy 
groupp was mainly due to lack of experience of the surgeon (table 2). 

Tablee 2: 

Reasonss for appendix sana removal after diagnostic laparoscopy: 

Doubtt in diagnosis": 16 (39%) 
Wrongg diagnosis (misinterpretation): 11 (27%) 
Noo other diagnosis found during laparoscopy: 6 (15%) 
Noo visualisation of appendix: 3 (7%) 
Unknown:: 5 (12%) 

hyperaemicc appendix", "thickened top of appendix" 
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Theree were relatively more diagnostic laparoscopics performed in women (252, 67%), p< 0.001, 
thann in men (83, 22%) or children < 11 years (42, 11%). In 96 (38%) women and in 10 (12%) men 
whoo underwent laparoscopy a normal appearing appendix was left in place. Only 3 (7%) normal 
lookingg appendices were left in place of the children < 11 years who underwent laparoscopy. 
Inn 54 (50%) of all patients of which the normal appearing appendix was left in place an other 
diagnosiss was obtained, as mentioned in table 3, mostly (72%) of gynaecological nature. 

Tablee 3: 

Otherr diagnoses obtained by laparoscopy: 

Salpingitis:: 9 
Ovariann cyst: 7 
Ovulationn bleeding: 13 
Endometriosis:: 3 
Ectopicc pregnancy: 3 
Torsionn of adnex: 4 
Adhesions:: 5 
Mesentericc lymphadenitis: 4 
Diverticulitis:: 3 
Others:: 3 

39/544 = 72% gynaecological diagnosis 

Inn 174 (46%) patients the laparoscopy was converted to an open procedure. The reasons for 
conversionn are mentioned in table 4. The most frequent reason was the experience and preference 
off  the surgeon. No complications were seen due to the laparoscopy. 

Tablee 4: 

Reasonss for conversion to open procedure: 

Preferencee of surgeon: 59 
Noo adequate visibility of appendix: 28 
Appendicularr infiltrate: 21 
Adhesions:: 14 
Retrocoecall position of appendix: 11 
Perforationn of appendix: 8 
Bleeding:: 3 
Unknown:: 30 

(34%) ) 
(16%) ) 
(12%) ) 
(8%) ) 
(6%) ) 
(5%) ) 
(2%) ) 
(17%) ) 

60 0 



SelectiveSelective use of diagnostic laparoscopy in patients with suspected appendicitis 

Groupp III: 471 (55%) patients were treated with appendectomy by primary muscle-splitting 
incision.. The negative appendectomy rate in this group was 61/471 = 13%. 
Thee total negative appendectomy rate of group II and III together was: (61 + 41)/(471 + 268) = 
13.8%.. A total of 109 appendices sana were left in place. Without laparoscopy they would have 
beenn removed. This would have led to a negative appendectomy rate of (109 + 102)/(109 + 739) = 
25%.. Thus, diagnostic laparoscopy reduced the negative appendectomy rate from 25 to 14%. 
Inn our study period 1994-1997, 844 patients underwent an operation for suspected appendicitis, an 
averagee of 211 patients per year. In the 4 years period 1990 - 1993, before introduction of 
diagnosticc laparoscopy, 957 appendectomies were performed, an average of 239 operations per 
year.. There were no differences in referral policy of patients to the hospital; patient load remained 
thereforee the same. Thus the introduction of the diagnostic laparoscopy did not increase the number 
off  operations. 
AA perforated appendix was found in 112 (15%) of the patients. As could be expected, there were 
moree perforated appendices (n=83, 18%) in the patients who underwent a primary open procedure 
thann in the patients who had a preceding laparoscopy (n=29, 11%), p=0.014, since a primary open 
proceduree was chosen when there were obvious signs of appendicitis such as a localized peritonitis. 
Furtherr clinical symptoms of appendicitis did not develop in any patient during the immediate post--
operativee period. We can safely assume that there were no false negative laparoscopics and their 
symptomss were caused by self-limiting diseases. Only seven patients who had their appendix left in 
placee after diagnostic laparoscopy underwent an appendectomy at a latter point of time, the long-
termm follow up of these patients is part of a separate study. 

DISCUSSION N 

Thiss study showed that diagnostic laparoscopy is a safe procedure and useful as a new diagnostic 
tooll  for patients with suspected appendicitis. One hundred and nine (13%) appendices were left in 
placee which otherwise would have been removed if the adagium: "in doubt, cut it out" was 
followed.. This reduced our overall negative appendectomy rate from 25 to 14%. The results are 
comparablee with previous publications 12'20. 
Noo patients whose normal appearing appendix was left in place developed signs of peritonitis in the 
directt post-operative period. Because they all recovered well without further treatment we assume 
thatt there were no false negative laparoscopics and their symptoms were caused by a self-limiting 
disease.. So, if an entity as endo-appendicitis, which is not recognizable with laparoscopy, exists, 
thiss was in our study not of clinical importance. 
Thesee results represent the situation in a teaching hospital in the Netherlands. Not everyone has 
sufficientt experience in laparoscopic surgery and appendectomy by muscle-splitting incision is still 
generallyy considered to be a safe operation. Also the benefit of laparoscopical removal is relatively 
small.. Therefore, at this moment, all surgeons or residents do not yet routinely perform 
laparoscopicc appendectomy. We performed a selective diagnostic laparoscopy in the subset of 
patientss with, on clinical grounds, doubtful diagnosis appendicitis. A pre-selection has also been 
performedd by others who advocate routine laparoscopy in females and routine open appendectomy 
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inn males . However, we felt that in both sexes a further selection on clinical grounds might be 
justified.. Theoretical scenarios are shown in tables 5 and 6, where our present management of 
selectivee laparoscopy has been compared with the expected results of performing an open 
proceduree on all patients. Also we compared the selective laparoscopy with a policy of a diagnostic 
laparoscopyy performed on all patients with suspected appendicitis. In this latter theoretical scenario 
wee assumed that 27% of the appendix sana in group III would be misinterpreted and removed, as 
observedd in group II. 

Tablee 5: 

Observedd negative appendectomy rate compared with theoretical models 

Alll operated patients (group II + III): 

Laparoscopy: : 

All: : 

Women: : 

Men: : 

Children: : 

Never: : 

211/8488 (25%) 

160/4100 (39%) 

37/3311 (11%) 

14/107(13%) ) 

Selective: : 

102/7399 (14%) 

64/3144 (20%) 

27/3211 (8%) 

11/104(11%) ) 

Always*: : 

(41+16)/(268+426)(8%) ) 

(28+10)/(156+132)(13%) ) 

(8+5)/(73+234)) (4%) 

(5+2)/(39+61)(7%) ) 

*Assumingg 27% of the normal appendix in group III was misinterpreted and removed (as observed in group 
II). . 

Iff  we had performed a diagnostic laparoscopy on all operated patients it would have led to an 
appendixx sana rate of 8% (table 5). In men there was a relatively small reduction from 11 to 8% 
duee to the laparoscopy. However, if we considered only the patients from group II (table 6), the 
negativee appendectomy rate in men was reduced from 22 to 11 %. Therefore, we think that also in a 
selectivee group of men with suspected appendicitis, a diagnostic laparoscopy is worthwhile. 
Inn contrast, diagnostic laparoscopy reduced the appendix sana rate in children from 13% to 11% 
(tablee 5). Thus, only 3 appendices sana were left in place due to the laparoscopy. So in children 
theree was in this study only minimal benefit obtained from diagnostic laparoscopy for suspected 
appendicitis. . 

Inn women, selective diagnostic laparoscopy reduced the negative appendectomy rate from 39 to 
20%)) (table 5). Considering only woman from group II, there was a a reduction in negative 
appendectomyy rate from 49 to 14% (table 6). A diagnostic laparoscopy performed on all women 
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wouldd have further reduced the negative appendectomy rate in woman from 20 to 13%, shown in 
tablee 5. Still we feel that it is also justified to reserve laparoscopy for doubtful cases in women, and 
too perform a primary muscle-splitting incision in typical cases. 

Tablee 6: 

Observedd negative appendectomy rate compared with theoretical models 

Patientss in whom there was doubt in the diagnosis appendicitis (group II): 

Laparoscopy:: Never: Selective: 

All :: 150/377(40%) 41/268(15%) 
Women:: 124/252(49%) 28/196(14%) 
Men:: 18/83(22%) 8/73(11%) 
Children:: 8/42 (19%) 5/39 (13%) 

Womenn benefit most from a diagnostic laparoscopy. Another diagnosis was obtained in 54 (14%) 
patientss who underwent a diagnostic laparoscopy, of which 72% was of gynaecological nature. 
Theree was still a relatively high negative appendectomy rate of 15% in the patients who underwent 
aa laparoscopy. In only 3 cases this was due to insufficient visualisation of the appendix. 
Apparentlyy it was difficult for some surgeons to make a laparoscopic assessment of the appendix 
andd to judge correctly that it was not inflamed. If these appendices would have been left in place, 
thiss would have further reduced the negative appendectomy rate to 61/(227 + 471) = 8.7%. Better 
judgementt and adequate management of the normal looking non-inflamed appendix during 
laparoscopyy are therefore needed. 
Becausee recent meta-analysis showed slight advantages for laparoscopic appendectomy over an 
openn procedure, ideally, every operation for suspected appendicitis should start with a laparoscopy. 
However,, in the Netherlands, laparoscopic appendectomy is not yet implemented as the standard 
treatmentt for suspected appendicitis15'' . So this policy would lead to many conversions to open 
procedures.. Therefore, meanwhile, we plea for a selective laparoscopy for the subset of patients 
wheree the diagnosis appendicitis is doubtful. 
Inn order to further reduce the appendix sana rate we are now investigating objective criteria that can 
predictt the chance of having appendicitis and so can define more accurately the subset of patients 
whoo benefit most from a diagnostic laparoscopy. It is likely that for woman different criteria wil l 
bee used than for men, resulting in more indications for laparoscopy in women. 
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