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ABSTRACT T 

Background Background 
Theree is controversy on performing either a planned relaparotomy (PR) or 
relaparotomyy on demand (ROD) strategy in patients with secondary perito-
nitis.. Subjective factors influencing surgeons in decision making for either 
surgicall  treatment strategy have never been studied. 

Methods Methods 
Alll  858 surgeons of the Association of Surgeons of the Netherlands were sent 
aa survey evaluating the preference for PR or ROD through 16 case vignettes 
simulatingg peritonitis patients. 

Results Results 
62%% of surgeons responded to the survey of which 407 surveys were eligible 
forr evaluation. The responding surgeons had a slight overall preference for 
thee ROD strategy as shown by the mean overall preference score of 5.2 (range 
3.54-6.52,, with a score of 7). GI surgeons, surgeons working in regional and 
smallerr hospitals were significantly more in favour of a ROD strategy than 
theirr counterparts. Factors significantly influencing the preference towards 
PRR were ischaemia as aetiology and performing a primary anastomosis, and 
towardss ROD were small bowel as focus, local extent of contamination and 
whetherr abdominal closure was possible. However, there was a considerable 
variabilityy in treatment decisions by surgeons. 

Conclusions Conclusions 
Thee majority of responding surgeons would make a choice for a particular 
treatmentt strategy based on peritonitis characteristics and surgical treat-
mentt characteristics. There was a slight overall preference towards the ROD 
strategyy despite the considerable variability per case vignette. 
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INTRODUCTION N 
Thee choice of a planned relaparotomy (PR) or relaparotomy on demand (ROD) 
strategyy in the surgical treatment of patients with secondary peritonitis has 
beenn a dilemma for some decades now. Secondary peritonitis may be caused 
byy perforation of a visceral organ, infection, ischaemia or necrosis of part of 
thee digestive tract or may occur as result of a postoperative complication. The 
diseasee is associated with a high overall mortality (30-40%) and a considerable 
morbidityy in survivors. 

Surgicall  treatment initiall y consists of a laparotomy for elimination of the 
infectiouss focus or source control. The surgeon may decide for different surgi-
call  strategies at the end of the initial laparotomy. Two of the most frequently 
appliedd surgical treatment strategies in secondary peritonitis are the PR and 
thee ROD strategy. In literature, there is considerable difference of opinion on 
thee optimal surgical treatment strategy in secondary peritonitis and results 
fromm observational studies comparing the PR and ROD strategy are contradic-
tory.11 s A recent meta-analysis of observational studies comparing the effect of 
bothh strategies, as measured by the in-hospital mortality rate, showed a slight 
butt non-significant benefit of the ROD over the PR strategy.lJ 

Choicee for surgical treatment strategy in patients with secondary peritonitis 
seemss to be based on a combination of evidence and a 'gut-feeling' of the treat-
ingg surgeon. However, there is very littl e insight in factors associated with the 
surgeons'' decision making in these patients. To gain more insight in decision 
makingg and thereby making the decisional process more explicit, the present 
studyy was aimed at the analysis of factors influencing decision making in a 
largee cohort of surgeons in the Netherlands for performing a PR or a ROD strat-
egyy for patients with secondary peritonitis. 

METHODS S 

Fromm October to December 2001 an anonymous survey was sent to all 858 
surgeonss member of the Association of Surgeons of the Netherlands. Data on 
surgeonn characteristics (year of registration, surgical subspecialty, number of 
operationss per year, percentage of gastrointestinal (GI) operations}  and hospital 
characteristicss (type, number of beds, hospitals most frequent treatment policy) 
weree collected. 

Thee survey consisted of 16 case vignettes evaluating the preference for the 
twoo most frequently applied surgical strategies in secondary peritonitis (PR and 
ROD).. PR was defined as a relaparotomy performed every 24 to 48 hours after the 
initiall  operation until the abdomen was macroscopically clean at the beginning 
off  the last relaparotomy. ROD was defined as an expectant treatment and only 
performingg a relaparotomy when the patient's clinical situation deteriorated or 
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improvedd insufficiently. Each vignette consisted of 8 clinical factors. The levels of 
thee characteristics were distributed among 16 case vignettes (table 1). The 8 fac-
torss were grouped as patient-, peritonitis- and treatment-characteristics (fig. I). 

Responderss were asked to rate the preference for either strategy on an 
anchoredd scale ranging from 1 (strong preference for PR) to 7 (strong prefer-
encee for ROD). A centre positioned score of 4 indicated no specific preference 
forr PR or ROD. Two versions of the survey with different case vignettes order 
weree designed to prevent bias by order effects. Surveys were numbered in order 
too facilitate sending non-responders a second or third mailing. A separate ques-
tionnairee to assess motivations of non-responders was included in the 3rd and 
lastt mailing. 

StatisticalStatistical analysis 
Developmentt of case vignettes, data collection and analysis was performed 
usingg SPSS for Windows, version 11.0 with S-plus function (SPSS Inc., Chicago, 
111.,, USA). The different levels were distributed over the 16 case vignettes by 
meanss of orthogonal factorial design. The influence of respondents' character-
isticss on their mean overall preference score was compared through students 
t-testt and ANOVA. Factors independently influencing the preference score for 
thee two operative strategies were estimated by advanced multiple linear regres-
sionss (Mixed models). Dummy codings were used for the various levels of the 
patientt characteristics. Effect sizes were expressed in beta-coefficients with 95% 
CI.. By considering the individual respondents as random effects, it was taken 
intoo account that the preference score originated from 16 repeated measures. A 
PP < 0.05 was considered statistically significant. 

Figuree 1. The factors and levels distributed among the 16 case vignettes 

PutiVnff  clwracLcnstics 
Agee 40 or 70 years 
ASAA classification ASA 1/ II or ASA III 
Peritonitiss tfiijrarli'ristics 
Aetiologyy ischaemia or perforation or postoperative peritonitis 
locuss small bowel or colon 
Contaminationn turbid or pus or faecal 
Extentt focal or diffuse 
Treurmt'Tit t 
Anastomosiss resection with primary anastomosis or resection with end 

enterostomyy or resection with primary anastomosis and 
divertingg enterostomy 

Closuree of abdomen possible or not possible 

1 22 3 4 5 6 7 

strongg no specific preference strong 
preferencee for for PR or ROD preference for 
PRR ROD 
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RESULTS S 

Response Response 
Off  the 858 surveys sent, a total of 456 surveys and 73 non-responder question-
nairess were returned (62%). Forty-nine surveys were excluded from analysis 
becausee they were not fully completed or data were missing. Of the returned 
surveys,, 407/456 (89%) surveys were eligible for analysis. 

Analysiss of the 73 non-responder questionnaires revealed the following rea-
sonss for not completing the survey: 'not treating patients with secondary peri-
tonitiss (anymore)*  (n=35), 'survey too extensive*  (n=34), 'survey fatigue' (n=8), 
'alreadyy completed survey by others within the surgical department*  (n=7), 'not 
interestedd in the subject' (n=7), and 'do not agree with study question' (n=3). 

SurgeonSurgeon and hospital characteristics 
Thee responding surgeons were registered in the Dutch Medical Specialist 
Registerr for a mean 13 years and performed a mean of 389 operations each year 
(tablee 2). About half of the responders had GI surgery as subspecialty or were 
generall  surgeons (196/407,48%), The majority of surgeons (60%) had two or more 
subspecialties.. The majority of GI surgeons had >3 surgical subspecialties com-
paredd to only 8% of non-GI surgeons. 

Thee respondents represented about equally the 3 different hospital types in 
thee Netherlands (academic, teaching and regional hospital). 48% of the GI sur-
geonss as compared to 21 % of the surgeons with another subspecialty worked in 
ann academic hospital. There was a considerable variability in current general 
surgicall  policy: the most frequently applied treatment strategy in the respond-
ingg surgeons' hospitals was 'ROD only' (39%), followed by 'PR only' (23%). The 
remainingg responders indicated that >1 treatment option was common practice 
inn their hospital, or used other techniques such as the open abdomen technique 
orr continuous postoperative peritoneal lavage. Approximately 6% of surgeons 
hadd no specific preference for a particular surgical treatment strategy in second-
aryy peritonitis patients. 

CaseCase vignettes; general preference and variability 
Thee mean preference score of the 16 case vignettes per vignette ranged from 
3.344 (95% CI 3.15-3.53) to 6.52 (95% CI 6.38-6.67) (jig. 2). The mean overall pref-
erencee score for surgical treatment strategy was 5.21 (95% CI 5.17-5.26). Only 
22 vignettes showed a significant preference towards the PR strategy and for 2 
vignettess (6 and 7) there was no evident preference for either PR or ROD. Twelve 
off  the 16 case vignettes were rated as having a significant preference towards the 
RODD strategy. For three vignettes (1, 12 and 13) 60% up to 67% of the surgeons 
indicatedd a strong preference for the ROD strategy (score of 6 or 7). In contrast, 
8%% had a completely opposite preference (score 1 or 2) for the same 3 vignettes. 
Fifteenn (3.7%.) surgeons were always in favour of ROD (indicated by a score of 7 
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Tablee 2. Surgeon- and hospital characteristics 

SURGEONN CHARACTERISTICS 

No.. years of surgical registration 

(Meann  s.d.) 

No.. operations/year 

[Meann  s.d.) 

PercentagePercentage gastrointestinal operations 

<<  25% 

255 - 75% 

>> 75% 

SurgicalSurgical subspecialty 

General l 

T rauma a 

Vascular r 
Oncology y 

Intensivee care/ Pu lmonary 

No.. of surgical subspecialties 

1 1 

2 2 

33 or more 

HOSPITALL CHARACTERISTICS 
HospitalHospital type 

Regional l 

Teach ingg hospi ta l, not academic 

Academic c 

No.. of hospital beds 

< 4 00 0 

4000 - 700 

>700 0 

MostMost frequent treatment policy in hospital 
ROD D 

PR R 

Pr imaryy open a b d o m en 

Moree t han 1 opt ion 

All l 

INN = 407) 

133 4 

3900  7.8 

175(44%) ) 

1944 (48%) 

333 (8%) 

1011 (25%) 

722 (18%| 
699 (17%) 

44(11%) ) 

7(1%) ) 

1611 (40%) 

1488 (36%) 

988 (24%) 

1799 (44%) 

1444 (35%) 

844 (21%) 

1400 (35%) 

166(41%) ) 

999 (24%) 

160(39%) ) 

955 (23%) 

288 (7%) 

124(31%) ) 

Gll  surgeons 

(N== 196) 

144  0.6 

3933 1 

277 (14%) 

135(70%) ) 

30(16%) ) 

822 (42%) 

--
--
--
--

400 (20%) 

755 (38%) 

811 (41%) 

399 (20%) 

622 (32%) 

955 (48%) 

711 (36%) 

822 (42%) 

43(22%) ) 

76(39%) ) 

411 (21%) 

111 (6%) 

688 (35%) 

Otherr special i ty 

(NN = 21l) 

133  0.6 

3877 1 

148(71%,) ) 

599 (28%) 

3(1%) ) 

19(9%) ) 
722 (34%) 

699 (33%) 

444 (21%) 

7(3%) ) 

1211 (57%) 

733 (35%) 

177 (8%) 

844 (40%) 

822 (39%) 

455 (21%) 

699 (33%) 

844 (40%) 

566 (27%) 

844 (40%) 

54(26%) ) 
17(8%) ) 

566 (27%) 

Numberss or percentages may not add up to total due to missing wilut's or truncations; General surgery 

'A'A or more surgical subspecialties: ROD: relaparotomy on demand; PR: planned relaparotomy. 

only)) regardless the case vignette. No surgeon had a strong preference for PR for 
alll  case vignettes, as indicated by a score of 1 or 2. 

Influencee of surgeon and hospital characteristics on the preference score is 
shownn in table 3. Although Gl surgeons were significantly more in favour of a 
RODD strategy than other surgeons (5.30 versus 5.13; P < 0.05), the absolute dif-
ferencee in preference score was small. The same applies to the type of hospital, 
numberr of hospital beds and most frequently applied strategy in the hospital. 
Thee mean overall preference score of a surgeon for a strategy corresponded with 
thee formal strategy in the surgeons' hospital. All other surgeon and hospital 



Tablee 3, Subgroup analysis on mean preference scores 

No.. years of surgical registration ' 
££ 13 years 

<< 13 years 

No,, operations/ year' 

Moree t han 390 opera t ions / year 

Lesss t han 390 operat ions / year 

PercentagePercentage Gastrointestinal operations 

<< 25% 
255 - 75% 

>> 75% 

Gastrointestinal Gastrointestinal 

GII  surgeons 

nonn GI surgeons 

No.. of surgical subspecialties 
1 1 
2 2 

33 or more 

HospitalHospital type 

Regional l 

Teach ingg hospi tal 

Academic c 
No.. ofhospital beds 

< 4 00 0 

4000 - 700 

>700 0 

Mostt frequent treatment policy in surgeon's 

ROD D 

PR R 

Pr imaryy open abdomen 
Moree t han 1 opt ion 

Numberr of 

surgeons s 

(NN = 407) 

218 8 

181 1 

234 4 

162 2 

175 5 

194 4 

33 3 

196 6 
211 1 

161 1 
148 8 

98 8 

179 9 
144 4 

84 4 

140 0 
166 6 

99 9 

hospital l 

160 0 
95 5 

28 8 

124 4 

Mean n 

score e 

5.26 6 

5.16 6 

5.28 8 
5.09 9 

5.19 9 

5.22 2 

5.28 8 

5.30 0 
5.13 3 

5.12 2 

5.29 9 

5.26 6 

5.38 8 

5.08 8 
5.10 0 

5.49 9 
5.09 9 

5.06 6 

5.68 8 

4.52 2 
4.91 1 

5.21 1 

(95%% CI) 

5.13-5.40) ) 

5.01-5.31) ) 

5.14-5.41) ) 
4.94-5.25) ) 

5.04-5.34) ) 
5.07-5.36) ) 

4.93-5.64) ) 

5.16-5.45) ) 

5.00-5.27) ) 

4.97-5.27) ) 

5.12-5.46) ) 

5.05-5.47) ) 

5.23-5.53) ) 

4.91-5.26) ) 
4.90-5.29) ) 

5.31-5.66) ) 
4.93-5.24) ) 

4.87-5.24) ) 

5.55-5.81) ) 

4.344.70) ) 
4.50-5.32) ) 

5.03-5.391 1 

PP value 

n.s. . 

n.s. . 

n.s. . 

PP = 0.049 

PP = 0.240 

PP = 0.011 

PP < 0.001 

PP < 0.001 

PreferencePreference scores theoretically ranged from 1 (preference towards PR) to 7 [preference towards ROD). 
tt Cut-off value derived from mean surgeon characteristics. Numbers may not add up to total due to 
missingmissing values. 
n.s.. not significant. PR: planned relaparotomy; ROD: relaparotomy on demand. 

characteristicss were not significantly associated with the preference scores for 
treatmentt strategy in secondary peritonitis. 

FactorsFactors influencing the preference 
Thee influence of patient, peritonitis and treatment characteristics is as follows. 
Thee patient characteristics 'age' and 'ASA classification' did not significantly 
influencee the preference for either strategy, and were accompanied by a wide 
95%% CI range. 

Forr peritonitis factors, 'ischaemia' significantly influenced the preference 
scoree towards PR (-1.50 points, 95% CI -1.17 to-1.83). Both 'focal extent of contain-



Figuree 2. 
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ination'' (1.60 points, 95% CI 0.69 to 2.50) and 'small bowel as focus' (0.42 points, 
95%% CI 0.15 to 0.69) significantly influenced the preference score towards a ROD, 
whilee 'turbid contamination' showed a trend in influencing the preference 
scoree towards ROD (1.14 points, 95% CI -0.31 to 2.59). 'Perforation as infectious 
focus'' and 'faecal contamination' had no influence on the preference score. 

Forr treatment factors, resection followed by a 'primary anastomosis' (- 0.61 
points,, 95% CI -1.06 to -0.16) significantly influenced the preference score towards 
PR,, while resection followed by an 'anastomosis with diverting enterostomy' 
tendedd to a preference for PR (-0.90 points, 95% CI 0.37 to -2.17). The treatment 
factorr 'abdominal closure possible' significantly influenced the preference score 
towardss ROD (1.11 points. 95% CI 0.24 to 1.97). 



DISCUSSION N 
Thiss survey for the first time assesses factors influencing the subjective decision 
orr 'gut-feeling' of surgeons for a PR or a ROD strategy in patients with second-
aryy peritonitis and provides insight in the current treatment policy of these 
patients.. The study revealed a slight overall preference for the ROD strategy in 
thee Netherlands, influenced by peritonitis factors and surgical treatment fac-
tors.. In only three (3/16, 19%) case vignettes, the majority of surgeons had an 
outspokenn preference towards the ROD strategy as shown by a score of 6 or 7. 
Remarkably,, for these same three vignettes 8% of surgeons had an opposite pref-
erence,, namely for PR as shown by a score of 1 or 2. This demonstrates there is 
muchh debate and lack of consensus about the most preferred treatment strategy 
inn a particular case and challenges a frequently mentioned belief that strategy 
choicee can be made per clinical case. 

Casee vignettes were used to systematically assess factors influencing decision 
making.. Evidently, case vignettes are not real patients, but there are few alter-
nativess to scientific evaluation of decision making without important potential 
biases.. Vignettes do have intrinsic shortcomings such as lack of the complexity 
andd ambiguity of real-life patients. Only a limited number of vignettes and thus 
aa limited number of variables can be entered in a survey to keep the survey 
withinn a practical length.I(>15 However, Peabody et al. have shown the validity 
off  case vignettes to measure clinical practice by comparing case vignettes with 
standardd patients and chart abstractions.15 Vignettes are advised as a rigorous 
methodd of eliciting preferences in health care.16 The response rate and overall 
effectt in this study may theoretically be higher than presented, for 7 surgeons 
respondedd to the survey on behalf of the entire hospital surgical staff. This effect 
wass not included in the analysis. 

Thee finding that the peritonitis factor 'ischaemia' influenced the prefer-
encee score for surgical treatment strategy towards PR can be explained by the 
factt that surgeons may argue that after an initial laparotomy for ischaemia a 
PRR is warranted to reassess viability or to re-establish bowel continuity in case 
off  stapled-off loops.17 However, in clinical practice a distinction should prob-
ablyy be made between mesenteric ischaemia as a result of arterial insufficiency 
andd 'local' ischaemia as a result of mechanical obstruction. The former may 
indeedd necessitate a PR strategy after resection with or without revascularisa-
tion,, whereas the latter may allow a more conservative approach after resection 
duringg the initial laparotomy. The opinion that a focal extent of peritonitis is 
associatedd with a less severe form of secondary peritonitis is frequently encoun-
teredd in literature. This survey indicated that a focal contamination influenced 
thee surgeons' preference towards the ROD strategy. 

Off  the surgical factors, a resection with primary anastomosis during the ini-
tiall  laparotomy was also associated with a preference towards the PR strategy, 
whichh can be explained by the surgeon's lack of trust in a primary anastomo-
siss in a peritonitis patient. A primary anastomosis in a diffuse contaminated 



abdominall  cavity is generally believed to harbour an increased risk of anasto-
moticc dehiscence.11*"- 1 Abdominal closure after laparotomy is preferred because 
thee abdominal wall musculature retracts after some time, making abdomi-
nall  closure difficul t and hazardous. In our survey, the possibility to close the 
abdomenn was associated with a preference towards a ROD strategy. This may 
bee explained by the fact that not being able to close the abdomen, due to for 
instancee bowel distension, often may reflect more severe pathology in which a 
numberr of surgeons also prefer a PR. 

Thee preference score is also influenced by surgeon and hospital character-
istics.. GI surgeons were significantly more in favour of ROD, but the differ-
encee in preference score was only small (5.30 versus 5.13). GI surgeons may be 
moree outspoken in their preference towards a ROD strategy because they may 
bee more accustomed to the ongoing decisional challenges of when exactly to 
performm a relaparotomy when deciding for a ROD strategy.2'-1 It is re-assuring 
thatt the surgical policy of both GI and non-Gl surgeons seem largely similar 
towardss patients with secondary peritonitis. Surgeons from regional hospitals 
andd surgeons from smaller hospitals also had a small but significant prefer-
encee towards a ROD strategy compared to academic, teaching and larger hos-
pitals,, probably explained by the differences in case-mix in referral hospitals 
comparedd to regional hospitals. 

Althoughh we found a tendency in favour of ROD consistent with pooled data 
fromm the meta-analysis of observational studies'', the survey demonstrated that 
decisionn making in strategy choice is largely based on subtle elements of clini-
call  and operative presentation. However, a shift from operative decision making 
byy the operating surgeon, to a postoperative, more multidisciplinary decision 
mayy be warranted. When adhering to a ROD strategy a multidisciplinary dia-
loguee and interpretation of clinical and imaging variables representative of the 
patients'' clinical course is much needed. All by all, results of this survey under-
scoree the variability of treatment strategy decisions in the peritonitis patient. 
Thee outcome of patients with peritonitis is likely to improve if treatment deci-
sionss are to a lesser extent based upon personal opinions, local prejudices and 
decisionss per patient but more guided by scientific evidence explicitly demon-
stratingg effectiveness per group or subgroup of patients. 
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