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Scheduled Reoperations (Etappenlavage)

for Diffuse Peritonitis
Wolfgang Teichmann, DH; Dietmar II' Wittmann, DH; Peter A' Andreone' MD

. EtapPentatage, a new concept ol scheduled multlple lapa'

rotomles wlth abdomlnal lavage tor dlttuse perltonitls' has

been In use slnce 1979. The purpose ol etappenlavage ls to

"n"ut" 
excluslon of the Infected Source, promote maximal

rlnatlon ol toxlc necrotlc materlal, and allow plompt recog-

.,..ron ol compllcatlons to effect lmmedlate repalr' Patlents

rtttt Otttu"" perltonltls at hlgh rlsk ol developlng multlple

system organ fallure (as assessed by hlgh scores In the

Perltonltlslndex Altona and Acute Physlology and Chronlc

Health Evaluatlon classlllcatlons) were routlnely reexplored

on a dally basls untll evldence of Improvement or heallng was

notea. fiom 1980 to 1984, 61 patlents wlth Intra'abdominal

sepsls were treated. Thlrty'four casea were. due to spon'

taneous perforatlon ol an Intestlnal vlscus, and27 cases were

secondaiy to postoperatlve Infectlons' In 51 cases the primary

pto"""" wa3 present for more than 48 hours' A total of 235

Ltappenlavage3 were performed (mean,3'9 per patlent)' In ten

cases,aOOttlonalbowellaceratlonswerenotedandrepalredat
the second laparotomy. In the last 31 patlents, closure with a

zlppet traa lacilltated reoperatlon' No dralns werc used' Atler

detinttlve closurc, prlmary wound heallng was seen ln79o/o ol

cases. The overall mortallty ln thls hlgh'rlsk gloup was 22'9olo'

(Arch Surg 1986;121 :147'152)

T\espite manv technical advances in surgery, mortality

l-,f f"o* intra-abdominal infection (IAI) remains high,
,:resentingacontinuingtherapeuticchallenge'Inaneffort
,o improve treatment results, new operative techniques

t 
"ue 

be"n developed and standard therapies reevaluated in

the setting of modern intensive care support (Table 1)'

There is nJquestion that further improvement in therapeu-

tic results with all methods is a necessity'

The application of proper surgical principles is limited in

these infections since it is almost impossible to ensure

adequate drainage and eliminate the infectious source

totaily with available methods. Often, the infection spreads

to involve other organs before therapy can be instituted'
To face this challenge, in 1979 we designed a new oper-

ative method , etappenlauage,rlu to improve the therapeutic

approach concerning two key issues: (1) the elimination of

the infectious source' and (2) the evacuation of toxic ne-

crotic material. The method was presented in 19808'o and

results were published in 1982''" and in 1984 and 1985'"'o

Through May 1985, 82 patients have been treated with
etappenlavage. The following report deals with the frrst 61

patients treated from 1980 to 1984.

PATIENTS AND METHODS
Patients

From 1980 to 1984, a total of 43? patients were operated on for

IAI (excluding gunshot wounds) at Altona General Hospital,

Hamburg, WeJ G"rmany. Sixty-one patients (LAVo)had advanced

diffuse peritonitis with impending or estabiished multiple system

Table 1.-Mortality Rates of Ditterent Operative

Techniques for Intra'abdominal Infection

% of Patlont3 lteatsd

Standard PosioPoratlve OPen

Sourcg TheraPY lrvago Package

Polk and Fryt 31

Frv et al2 29

McKenna et al3 60 20

Hunta 47 24

Stephen and Loewenthals I 22

Esserand Rappens *
Halblass et al7 27

ChamDault et al8
ttg

Steinb€rgs 7

Guivarc'h et allo 25

Dutf and Motfatlr 38

Hollender et all2 32
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for Diffuse Peritonitis
Wolfgang Teichmann, DH; Dietmar H. Wittmann, DH; Peter A. Andreone, MD

• Etappenlavage, a new concept of scheduled multiple lapa­
rotomies with abdominal lavage for diffuse peritonitis, has
been In use since 1979. The purpose of etappenlavage Is to
ensure exclusion of the Infected source, promote maximal

"Inatlon of toxic necrotic material, and allow prompt recog­
...•lOn of complications to effect Immediate repair. Patients
with diffuse peritonitis at high risk of developing multiple
system organ failure (as assessed by high scores In the
Peritonitis Index Altona and Acute Physiology and Chronic
Health Evaluation classifications) were routinely reexplored
on a dally basis until evidence of Improvement or healing was
noted. From 1980 to 1984, 61 patients with Intra-abdominal
sepsis were treated. Thirty-four cases were due to spon­
taneous perforation ot an Intestinal viscus, and 27 cases were
secondary to postoperative Infections. In 51 cases the primary
process was present for more than 48 hours. A total ot 235
etappenlavages were performed (mean, 3.9 per patient). In ten
cases, addItional bowel lacerations were noted and repaired at
the second laparotomy. In the last 31 patients, closure with a
zipper has facilitated reoperatlon. No drains were used. After
definitive closure, primary wound healing was seen In 79% of
cases. The overall mortality In this high-risk group was 22.9%.

(Arch Surg 1986;121 :147-152)

Despite many technical advances in surgery, mortality
from intra-abdominal infection (IAI) remains high,

"lresenting a continuing therapeutic challenge. In an effort
00 improve treatment results, new operative techniques
have been developed and standard therapies reevaluated in
the setting of modern intensive care support (Table 1).
There is no question that further improvement in therapeu­
tic results with all methods is a necessity.

The application of proper surgical principles is limited in
these infections since it is almost impossible to ensure
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adequate drainage and eliminate the infectious source
totally with available methods. Often, the infection spreads
to involve other organs before therapy can be instituted.

To face this challenge, in 1979 we designed a new oper­
ative method, etappenlavage,'3-18 to improve the therapeutic
approach concerning two key issues: (1) the elimination of
the infectious source, and (2) the evacuation of toxic ne­
crotic material. The method was presented in 198013

,14 and
results were published in 1982'6.16 and in 1984 and 1985. '7 .1.8

Through May 1985, 82 patients have been treated with
etappenlavage. The following report deals with the first 61
patients treated from 1980 to 1984.

PATIENTS AND METHODS
Patients

From 1980 to 1984, a total of 437 patients were operated on for
IAr (excluding gunshot wounds) at Altona General Hospital,
Hamburg, West Germany. Sixty-one patients (14%) had advanced
diffuse peritonitis with impending or established multiple system

Table 1.-Mortality Rates of Different Operative
Techniques for Intra-abdominal Infection

% of Patients Treated

Standard Postoperative Open
Source Therapy Lavage Package

Polk and Fry' 31 .. . ...

Fry et aF 29 ...

McKenna et aP 60 20 ..
Hunt' 47 24 ...

Stephen and Loewenthal5 48 22

I Esser and Rappen6 54 . ..
Halbfass et ai' .. . 27 ...

Champault at al6 ... 48

Stainberg9 . .. 7

Guivarc'h et al'o " . · .. 25

Duff and Moffat" .. . · .. 38

Hollender at al '2 .. . · . 32
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• Etappenlavage, a new concept of scheduled multiple lapa­
rotomies with abdominal lavage for diffuse peritonitis, has
been In use since 1979. The purpose of etappenlavage Is to
ensure exclusion of the Infected source, promote maximal

11lnatlon of toxic necrotic material, and allow prompt recog­
...•lon of complications to effect Immediate repair. Patients
with diffuse peritonitis at high risk of developing multiple
system organ failure (as assessed by high scores In the
Peritonitis Index Altona and Acute Physiology and Chronic
Health Evaluation classifications) were routinely reexplored
on a dally basis until evidence of Improvement or healing was
noted. From 1980 to 1984, 61 patients with Intra-abdominal
sepsis were treated. Thirty-four cases were due to spon­
taneous perforation of an Intestinal viscus, and 27 cases were
secondary to postoperative Infections. In 51 cases the primary
process was present for more than 48 hours. A total of 235
etappenlavages were performed (mean, 3.9 per patient). In ten
cases, additional bowel lacerations were noted and repaired at
the second laparotomy. In the last 31 patients, closure with a
zipper has facilitated reoperatlon. No drains were used. After
definitive closure, primary wound healing was seen In 79% of
cases. The overall mortality In this high-risk group was 22.9%.

(Arch Surg 1986;121 :147-152)

Despite many technical advances in surgery, mortality
from intra-abdominal infection (IAI) remains high,

')resenting a continuing therapeutic challenge. In an effort
00 improve treatment results, new operative techniques
have been developed and standard therapies reevaluated in
the setting of modern intensive care support (Table 1).
There is no question that further improvement in therapeu­
tic results with all methods is a necessity.

The application of proper surgical principles is limited in
these infections since it is almost impossible to ensure
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adequate drainage and eliminate the infectious source
totally with available methods. Often, the infection spreads
to involve other organs before therapy can be instituted.

To face this challenge, in 1979 we designed a new oper­
ative method, etappenlavage, '''-18 to improve the therapeutic
approach concerning two key issues: (1) the elimination of
the infectious source, and (2) the evacuation of toxic ne­
crotic material. The method was presented in 198013

... and
results were published in 1982'.". and in 1984 and 1985. 11

.
18

Through May 1985, 82 patients have been treated with
etappenlavage. The following report deals with the first 61
patients treated from 1980 to 1984.

PATIENTS AND METHODS
Patients

From 1980 to 1984, a total of 437 patients were operated on for
IAI (excluding gunshot wounds) at Altona General Hospital,
Hamburg, West Germany. Sixty-one patients (14%) had advanced
diffuse peritonitis with impending or established multiple system

Table 1.-Mortality Rates of Different Operative
Techniques for Intra-abdominal Infection

% of Patients Treated

Standard ~8toperatlve Open
Source Therapy Lavage Package

Polk and Fry' 31 ... . ..
Fry et al2 29 ...

McKenna et al' 60 20 ..
Hunt' 47 24 ...

Stephen and Loewenthal5 48 22

Esser and Rappen" .. . 54 . ..

Halbfass et ai' . , . 27 ...

Champault at al8 ... . .. 48

Steinberg" ... 7

Guivarc'h et a1'° .. ... 25

Duff and Moffat" .. . ... 38

Hollender et al'2 .. . .. 32
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Fig 1.-Abdominal cavity after opening ordinary zipper that was
used initially.

Fig 3.-Female patient, 46 years old, wilh ditfuse peritonitis due to
unrecognized iatrogenic colon perforation 15 days before first
scheduled treatment. Multiple system organ tailure (anuria, pulmo-
nary insutficiency, hepatic failure) was present at initiation of
therapy. New zipper adapted to wound, taking into account large
intra-abdominal inflammatorv edema. Hemofiltration had to be
continued.

organ failure. Patients in whom adequate elimination of toxic,
necrotic intraperitoneal material was not possible with one opera-
tion were considered candidates for the new technique. These
patients then underwent temporary abdominal closure when the
decision for repeated laparotomy was made at the time of the first
operation. Only patients with diffuse peritonitis were entered in
the study.

Microbiologic specimens for anaerobic and aerobic cuitures were
taken initially, and at each subsequent lavage, for identification of
pathogens and determination of minimal inhibitory concentra-
tions, according to our previously described methods.ts In selected
cases to evaiuate peritoneal healing, peritoneal biopsy specimens
were taken for microscopic examination.ts Antibiotic eoncentra-
tions (protein-bound and protein-unbound portions) were mea-
sured in peritoneal fluid representative ofthe side ofinfection.ta

To classify these critically ill patients more objectively for
severity of iilness, their admission data was scored according to the
Peritonitis Index Altona (PIA) systemn and the Acute Physiology
and Chronic Health Evaluation (APACHE II) system.a?

148 Arch Surg-Vol 121, Feb 1986

Fig 2.-New zipper developed in our institution. Zipper is fixed to
abdominal fascia. lts size can be adapted to the individual situation,
ensuring minimal intra-abdominal tension.

Fig 4.-Abdominal cavity after 23 lavages with bowel function
returning to normal. Zipper has been narrowed. Hemofiltration was
discontinued.

Operative Technique

As previously stated, the coralerstone of etappenlavage is the
decision to reoperate on a daily basis. At the initial operation the
infectious source is eliminated either by suture closure, excision
and anastomosis, or exteriorization. Any necrotic material is

removed and the peritoneal cavity is then irrigated with an average

of 8 L of Ringer's lactate solution. Special care is taken to handle
the intra-abdominal organs gently to prevent traumatic d6bride-
ment and to minimize intraperitoneal bieeding. At the end of the
procedure, the abdominal cavity is temporarily closed under no

tension. In some cases to aid in the closure and to facilitate
reexploration, an ordinary zipper was used.f'z More recently, we

have deveioped a new zipper with variable sizesa'B (Figs 1 to 5).

After 24 hours the abdomen is reopened in the operating room, the
abdominal cavity is inspected and d6brided, bacteriologie spec-
imens are taken, and lavage is performed again with 8 to 10 L of
Ringer's lactate solution. Should new sources of contamination be
found, the appropriate surgicai procedure is performed.

Repeated laparotomies are performed until the exudate is clear,
the abdominal cavity is clean, evidence of anastomotic healing is

seen, and infectious sources are contained. The abdomen is then
definitively closed without drains. The skin is also closed to enable

"primary" wound healing.

Etappenlavage-Teichmann et al
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Fig 1.-Abaomlnal cavity aller opemng on]lnary zipper that was
used initially.

Fig 3.-Female palient. 46 years old, wlIh diHuse peritomtis due to
unrecognized iatrogenic colon perloration 15 days before first
scheduled lrealment. Multiple system organ failure (anuria. pulmo­
nary insufhclency, hepatic failure) was present at inilialion of
therapy. New zipper adapted 10 wound, laking Into account large
intra-abdominal Inflammatory edema. Hemofillralion had 10 tie
continued.

organ failure. Patients in whom adequate elimination of toxic,
necrotic intraperitonea] '''laterial was not possible with one opera­
tion were considered canrlidates for the new technique. These
patIents then underwent temporary abdominal closure when the
decision for repeated laparotomy was made at the time of the first
operation. Only patients with diffuse peritonitis were entered in
toe study.

Microbiologic specimens for anaerobic and aerobic cultlOres were
taken inttially, and at each subsequent lavage, for identification of
pathogens and determination of minimal inhibitory concentra­
tions. according to our previously Jescribed metnods." In selected
cases to evaluate peritoneal healing, peritoneal biopsy specimens
were taken for microscopic examination. III Antibiotic concentra­
tions (protein-bound a~.d protein-unbound portions) were mea­
sured in peritoneal {Juin representative of t~e side oi infection."

To classify these criticllily ill patients more objectively for
severity of illness, their admIssion Jata was scored according to the
Peritonitis Index Altona (P IA) system'" and the Acute Physiology
and Chronic Health E"aJuation (APACHE JI) system."''''
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Fig 2.-New zipper developed in our institution. Zipper is fixed to
abdominal fascia. Its size can be adapted 10 Ihe Individual siluation.
ensuring minimal intra-abdominallension.

Fig 4.-Abdominal cavity aller 23 lavages wilh bowel function
returning to normaL Zipper has been narrowed. Hemofillralion was
disconClnued.

OperatIve Technique

As previously stated. the cornerstone of etappenl9.vage is the
decision to reoperate on a daily basis. At the initial operation the
infectious source is eliminated either by suture closure, excision
and anastomosis, or exteriQrization. Any necrotic materia! is
removed and the peritoneal cavity is then irrigated with an average
of 8 L of Ringer's lactate solution. Special care is taker. to handle
the intra-abdominal organs gently to prevent traumatic d~bride·

ment and to minimize intraperitoneal bleeding. At the end of the
procedure, the abdominal cavity is temporarily closed under no
tension. In some cases to aid in the closure and to iacilitatt­
reex ploration, an ordinary z.ipper was used. ,".!2 More reel''' tly, we
have developed a new zipper With variable sizes"·'" (Figs I to 5).
After 24 hours the abdomen is reopened in the operatinS!; ronm. the
abdominal cavity is inspected and debrided. bacteriologic spec­
imens .are taken, and lavage is performed again with 8 to 10 L o(
Ringer's lactate solution. Should new sour<~es of contamination be
found. the appropriate surgical procedure is perfor.T,ed.

Repeated laparotomies are performed until the exudate is cle:!.r,
the abdominal cavity is clean, eVHJence of anastomotic healin~ is
seen. and mfectious sources are contained. The abdomen is then
definitively dosed witbout dr ... ins. The skin is also closed to enable
"primary" wound healing.
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Fig 1.-Abaommal cavity aller opemng oralnary zipper Ihat was
used initially.

Fig 3.-Female pahent. 46 years old. wdh diHuse peritonllis due to
unrecognized iatrogenic colon penoration 15 days before firSI
scheduled treatment. Multiple system organ failure (anulla. pulmo­
nary insufflclency. hepallc faIlure) was present at initiation of
therapy. New zipper adapled 10 wound. laKing mto account large
intra-abaOminal inflammatory edema. Hemofiltralion had to be
conlinued.

organ failure. Patients in whom adequate elimination of toxic.
necrotic intraperitoneal J:1aterial was not possible with one opera­
tion were considered candidates for the new technique. These
patients then underwent temporary abdominal closure when the
decision for repeated laparotomy was made at the time of the first
operation. Only patients with diffuse peritonitis were entered in
the study.

Microbiologic specimens for anaerobic and aerobic cultLOres were
taken imtially. and at each subsequent lavage, for identification of
pathogens and determination of minimal inhibitory concentra­
tions. according lo our previously described metnods." In selected
cases to evaluate peritoneal healing, peritoneal biopsy specimens
were taken for microscopic examination. III Antibiotic concentra­
tions (protein-bound and protein-unbound portions) were mea­
sured in peritoneal fluirl representative of the side of infection."

To classify these critically ill patients more objectively for
severity of illness, their admIssion data was scored according to the
Peritonitis Index Altona (P IA) system"l and the Acute Physiology
and Chronic Health E\'aluation (APACHE II) system."'='
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Fig 2.-New zipper developed in our institution. Zipper is fixed 10
abdominal fascia, Its size can be adapted to the mdividual situation.
ensuring minimal intra-abdominallension.

Fig 4.-Abdominal cavity after 23 lavages wilh bowel function
returning to normaL Zipper has been narrowed. HemoliUration was
disconlinued.

Operative Technique

As previously stated. the cornerstone of etappenlavage is the
decision to reoperate on a daily basis. At the initial operation the
infectious source is eliminated either by suture closure, excision
and anastomosis, or exteriorization. Any necrotic materia! is
removed and the peritoneal cavity is then irrigated with an average
of 8 L of Ringer's lactate solution. Special care is taker. to handle
the intra-abdominal organs gently to prevent traumatic debride·
ment and to minimize intraperitoneal bleeding. At the end of the
procedure, the abdominal cavity is temporarily closed under no
tension. In some cases to aid in the closure and to iacilitat.,
reexploration, an ordinary zipper was used. ,",.!2 More recently, we
have developed a new zipper With variable sizes"'''' (Figs I to 5).
After 24 hours the abdomen is reopened in the operatinl!; ronm. the
abdominal cavity is inspected and debrided. bacteriologic spec­
imens .are taken. and lavage is performed again with 8 to 10 L o(
Ringer's lactate solution. Should new sources of contamination be
found. the appropriate surgical procedure is perfor.r,ed.

Repeated laparotomies are performed until the exudate is ele:lr,
the abdominal cavIty is clean. eVHJence of anastomotic healin~ is
seen, and mfectious sources are contained. The abdomen is then
definitively dosed witllout drains. The skin is also closed to enable
"primary" wound healing.
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Table 2.-Patients and Methods

Data o/^n

No. of patients (61)
M2744
F3456

Postop€rative inJection 27 41

Nonoostooerative inlection 34 56

Origin of infection (68 total infections)
Stomach/duodenum 11 18

Hepatic-bilipancreaticsystem 11 18

Jeiunum/ileum 15 25

Appendix

colon, (intraperitoneal)

Gynecologic

Urogenital

Other

21

Appearance ol exudate at lirst operation
Fihrinous

Prrnrlent

Fccr rlcnt

Bilious

4

26

51

t2

16

JI

11

Number of additional risks
Cardiovascular system

Malignant neoplasms

Pulmonary system

Hepatic diseases

Renal diseases

Diabetes mellitus

Other

11

130
49 80

18

10

Signs of organ system {ailure at entrance into study
-One orgin 5 I
Two organ systems 35 57

Thr€e organ systems 18 30

Four organ systems 3 5

Fig S.-Same cavity as shown in Fig 4 but with closed zipper'
Patient recovered and primary wound healing occurred'

The patients remain intubated and receive mechanical ven-

tilatory support during the reiavage period. Early hemodiaiysis is

'rsed in cases of acute renai failure.
The antibiotic regimen consisted ofcefotaxime sodium (2 g/12 hr)

with metronidazole hydrochloride (500 mgi12 hr) or moxalactam

disodium (2 Sl12 hr) or imipenem (1 9/6 hr), all administered

intravenously. Cefoxitin sodium alone was used initially but later

discontinued when a controlled studys demonstrated it to be

inferior to the eombination ofa third generation cephalosporin and

metronidazole.

RESULTS

From 1980 to 1984, 61 patients with diffuse peritonitis

underwent a total of 235 scheduled repeated laparotomies,
ie, 3.9 per patient. The median age was 63 years (16 to 82

years). Sixty-five percent were female patients. Fifty-six
percent of the infections were due to perforation of an

intestinal viscus secondary to inflammation, ileus, or other
causes. Almost half of the infections were due to anasto-

motic leakage. The median duration from onset of signs of

infections to initial etappenlavage was Il7 hours (17 to 336

hours). Mechanical ventilatory support was necessary for a

median of 19 days (three to 90 days). Other patient data are

summarized in Table 2. Initial laboratory vaiues are shown

in Table 3.
Multiple system organ failure was present in all our

patients. The number of other organs involved is summa-

rized in Table 2. The mean index on the PIAm and APACHE
IIa'z systems (Table 4) underscored the high-risk nature of

our patients. Leukopenia and leukocytosis were present in

36Vi and, 39Vo of. patients, respectively. Thrombocytopenia

was present in237o ofpatients. The initial serum creatinine

level was elevated in85Vo ofpatients, and abnormal hepatic

function tests were present in 897o of patients'
The operations performed were as follows:

Procedures n

Zipper techniques 31

Small-bowel anastomoses 12

Ileocolostomies 5

Large-bowel anastomoses 4
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Closure ofduodenal stumP 3

Hartmann procedure I
Simple bowel suture l0
Suture and colostomY 5

Biliary tract reconstruction 7

Lavages onlY L74

Ttventy-one anastomoses healed primariiy. Operative com-

piications noted during the subsequent laparotomies in-
.tud"a leakage of anastomosis (n:4), leakage of duodenal

stump (n:3), iatrogenic bowel perforation (n:2), and cecal

fistula (n:1), for an overalltate of.lSVo-

All antibiotics, except cefoxitin, yielded sufficiently high
concentrations in the peritoneal cavity, as previously pub-

iished.* Elimination of pathogenic bacteria was seen with
all antibiotic regimens (except cefoxitin) when adequate

operative treatment was performed' The addition of amino-
glycoside or other drug combination was necessary in
selected cases in which Pseud,omonas aeruginosa, Entero-
bacter cloacae, ot Enterobacter aerogenes was cultured'
The emergen ce of Streptococcus faecalis was noted in 72Vo of

the patients in the course of their treatment, but in most

cases it was eliminated without specific treatment when the
abdomen was definitively closed. Intravenous catheters

Etappenlavage-Teichmann et al 149

Twenty-one anastomoses healed primarily. Operative com­
plications noted during the subsequent laparotomies in­
cluded leakage of anastomosis (n = 4), leakage of duodenal
stump (n = 3), iatrogenic bowel perforation (n = 2), and cecal
fistula (n = 1), for an overall rate of 18%.

All antibiotics, except cefoxitin, yielded sufficiently high
concentrations in the peritoneal cavity, as previously pub­
lished. ro Elimination of pathogenic bacteria was seen with
all antibiotic regimens (except cefoxitin) when adequate
operative treatment was performed. The addition of amino­
glycoside or other drug combination was necessary in
selected cases in which Pseudomonas aeruginosa, Entero­
bacter cloacae, or Enterobacter aerogenes was cultured.
The emergence ofStreptococcusfaecalis was noted in 12% of
the patients in the course of their treatment, but in most
cases it was eliminated without specific treatment when the
abdomen was definitively closed. Intravenous catheters

Table 2.-Patients and Methods

Data n %

No. ot patients (61)
M 27 44

F 34 56
Postoperative infection 27 41

Nonpostoperative infection 34 56

Origin of infection (68 total infections)
Stomach/duodenum 11 18

Hepatic-bilipancreatic system 11 18

Jejunum/ileum 15 25

Appendix 1 2

Colon, (intraperitoneal) 21 34

Gynecologic 6 10

Urogenital 1 2

Other 2 3

Appearance of exudate at first operation
Fibrinous 4 7

Purulent 16 26

Feculent 31 51

Bilious 11 13

Number of additional risks 130 ..
Cardiovascular system 49 80

Malignant neoplasms 26 43

Pulmonary system 18 30

Hepatic diseases 11 18

Renal diseases 10 16

Diabetes mellitus 7 12

Other 9 7

Signs 01 organ system failure at entrance into study
One organ 5 8

Two organ systems 35 57

Three organ systems 18 30

Four organ systems 3 5

Fig 5.-Same cavity as shown in Fig 4 but with closed zipper.
Patient recovered and primary wound healing occurred.

The patients remain intubated and receive mechanical ven­
tilatory support during the relavage period. Early hemodialysis is
'\sed in cases of acute renal failure.

The antibiotic regimen consisted of cefotaxime sodium (2 g/12 hr)
with metronidazole hydrochloride (500 mg/12 hr) or moxalactam
disodium (2 g/12 hr) or imipenem (1 giG hr), all administered
intravenously. Cefoxitin sodium alone was used initially but later
discontinued when a controlled studT"' demonstrated it to be
inferior to the combination of a third generation cephalosporin and
metronidazole.

RESULTS

From 1980 to 1984, 61 patients with diffuse peritonitis
underwent a total of 235 scheduled repeated laparotomies,
ie, 3.9 per patient. The median age was 63 years (16 to 82
years). Sixty-five percent were female patients. Fifty-six
percent of the infections were due to perforation of an
intestinal viscus secondary to inflammation, ileus, or other
causes. Almost half of the infections were due to anasto­
motic leakage. The median duration from onset of signs of
infections to initial etappenlavage was 117 hours (17 to 336
hours). Mechanical ventilatory support was necessary for a
median ofl9 days (three to 90 days). Other patient data are
summarized in Table 2. Initial laboratory values are shown
in Table 3.

Multiple system organ failure was present in all our
patients. The number of other organs involved is summa­
rized in Table 2. The mean index on the PIAro and APACHE
II21·22 systems (Table 4) underscored the high-risk nature of
our patients. Leukopenia and leukocytosis were present in
36% and 39% of patients, respectively. Thrombocytopenia
was present in 23% of patients. The initial serum creatinine
level was elevated in 85% of patients, and abnormal hepatic
function tests were present in 89% of patients.

The operations performed were as follows:

Procedures n
Zipper techniques 31
Small-bowel anastomoses 12
Ileocolostomies 5
Large-bowel anastomoses 4

Closure of duodenal stump
Hartmann procedure
Simple bowel suture
Suture and colostomy
Biliary tract reconstruction
Lavages only

3
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Fig 5.-Same cavity as shown in Fig 4 but with closed zipper.
Patient recovered and primary wound healing occurred.

The patients remain intubated and receive mechanical ven­
tilatory support during the relavage period. Early hemodialysis is
'\sed in cases of acute renal failure.

The antibiotic regimen consisted of cefotaxime sodium (2 g/12 hr)
with metronidazole hydrochloride (500 mg/12 hr) or moxalactam
disodium (2 g/12 hr) or imipenem (1 g/6 hr), all administered
intravenously. Cefoxitin sodium alone was used initially but later
discontinued when a controlled studt" demonstrated it to be
inferior to the combination of a third generation cephalosporin and
metronidazole.

RESULTS

From 1980 to 1984, 61 patients with diffuse peritonitis
underwent a total of 235 scheduled repeated laparotomies,
ie, 3.9 per patient. The median age was 63 years (16 to 82
years). Sixty-five percent were female patients. Fifty-six
percent of the infections were due to perforation of an
intestinal viscus secondary to inflammation, ileus, or other
causes. Almost half of the infections were due to anasto­
motic leakage. The median duration from onset of signs of
infections to initial etappenlavage was 117 hours (17 to 336
hours). Mechanical ventilatory support was necessary for a
median 009 days (three to 90 days). Other patient data are
summarized in Table 2. Initial laboratory values are shown
in Table 3.

Multiple system organ failure was present in all our
patients. The number of other organs involved is summa­
rized in Table 2. The mean index on the PIA20 and APACHE
II2I•22 systems (Table 4) underscored the high-risk nature of
our patients. Leukopenia and leukocytosis were present in
36% and 39% of patients, respectively. Thrombocytopenia
was present in 23% of patients. The initial serum creatinine
level was elevated in 85% of patients, and abnormal hepatic
function tests were present in 89% of patients.

The operations performed were as follows:

3
9

10
5
7

174

Closure of duodenal stump
Hartmann procedure
Simple bowel suture
Suture and colostomy
Biliary tract reconstruction
Lavages only

'I\venty-one anastomoses healed primarily. Operative com­
plications noted during the subsequent laparotomies in­
cluded leakage of anastomosis (n = 4), leakage of duodenal
stump (n =3), iatrogenic bowel perforation (n =2), and cecal
fistula (n = 1), for an overall rate of 18%.

All antibiotics, except cefoxitin, yielded sufficiently high
concentrations in the peritoneal cavity, as previously pub­
lished. 20 Elimination of pathogenic bacteria was seen with
all antibiotic regimens (except cefoxitin) when adequate
operative treatment was performed. The addition of amino­
glycoside or other drug combination was necessary in
selected cases in which Pseudomonas aeruginosa, Entero­
bacter cloacae, or Enterobacter aerogenes was cultured.
The emergence ofStreptococcusfaecalis was noted in 12% of
the patients in the course of their treatment, but in most
cases it was eliminated without specific treatment when the
abdomen was definitively closed. Intravenous catheters

Table 2.-Patients and Methods

Data n %

No. ot patients (61)
M 27 44

F 34 56

Postoperative infection 27 41

Nonpostoperative infection 34 56

Origin of infection (68 total infections)
Stomach/duodenum 11 18

Hepatic-bilipancreatic system 11 18

Jejunum/ileum 15 25

Appendix 1 2

Colon. (intraperitoneal) 21 34

Gynecologic 6 10

Urogenital 1 2

Other 2 3

Appearance of exudate at first operation
Fibrinous 4 7

Purulent 16 26

Feculent 31 51

Bilious 11 13

Number of additional risks 130
Cardiovascular system 49 80

Malignant neoplasms 26 43

Pulmonary system 18 30

Hepatic diseases 11 18

Renal diseases 10 16

Diabetes mellitus 7 12

Other 9 7

Signs 01 organ system failure at entrance into study
One organ 5 8

Two organ systems 35 57

Three organ systems 18 30

Four organ systems 3 5

n
31
12

5
4

Procedures
Zipper techniques
Small-bowel anastomoses
Ileocolostomies
Large- bowel anastomoses

\ .... ;·e

~
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Table 3.-lnitial Laboratory Values of Patients
Who Underwent Scheduled Repeated LaDarotomies

n 7o

Lsukocyt€ count psr cu mm
<5,000 tO 16

10,m1-15,000 15 24
>15,OOO E

Thmmbocyte @unt p€r cu mm
<5047

101-150 I 13

Serum bilirubin, g/dl
<1.0

1^Gfi-
2.1-3.0

3r{o
>4.0

7 12

19 31

12 20

I
18 30

Sorum C€atinine, g/dL
<1.2

1.2-2.0 

-t1€o-
;*-

I 14

35 57

t3 21

4 7

Table S.-Results of Etappenlavage

Fractlon %
Mortality

Postop€rative intra-abdominal infeclion 6/27 22.2

Afl other intra-aMominal inteclions Blg4 2g.s

Total 14/61 2,9
Wound healing

Primary

Subcutaneous absc€ss

Wound dehisc€nse

37t47 78.7

3t47 6.3

4t47 8.5

Lat€-occurring intra-abdominal abscess 3147 6.3

were changed frequently to limit problems due to St aphyto-
coccus epid,ertnid,is. Epidural anesthesia was used in all
patients. Duration oftreatment averaged 40 days (range,
three to 150 days).

Overall mortality was 22.9Vo (f4U61). The mortality rate
was similar for both postoperative IAI patients (22.gVo) and
patients with spontaneous perforations (ZB.bVo). primary
wound healing was seen in79Vo ofpatients after definitive
closure. Complications of closure included late intra-ab-
dominal abscesses in six patients, subcutaneous abscesses
in three patients, and wound dehiscence in four patients
(Table 5).

COMMENT

Etappenlavage for diffuse peritonitis is a new operative
method first presented in the United States in 1g80.8,'n It
differs from earlier controlled evisceration8'o'P'% since the
abdomen is temporarily closed without any increase in
intra-abdominal pressure. Recent reports by Kerremans
et al% and Kerrt et ala present their results using similar
methods.

The concept of etappenlavage for diffuse peritonitis en-
sures better elimination of the infectious source, better
reduction ofthe bacterial inoculum in the peritoneai cavity,
better elimination of toxic necrotic material. and earlier
diagrrosis and therapy of postoperative complications.
Etappenlavage represents a flexible therapeutic modality
that avoids the complications seen with intraperitoneal
drains. The relatively low mortality (ZZ.gVo) in this trigtr-
nsK group compares very favorabiy with conventional
surgical therapy (Table 1) and attests to its useful-
ness.1,&8,U,12,26.s
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Not all patients with IAI are suitable candidates for
etappenlavage, and it is difficult to exactly define who
would benefit from this procedure. Common features seen
in our patients included history of symptoms greater than a
48-hour duration, diffuse peritonitis at first operation, and
multiple system organ failure., Based on our experience we
estimate that between 10Vo and, 20Vo of nontrauma IAI
patients in a community hospital might benefit from etap-
penlavage.

At Altona General Hospitai postoperative IAI accounted
for2lVo ofall patients treated for peritonitis but for 47Vo of
patients in this series. Since postoperative peritonitis can
carry a mortality as high as 50%o,3t and given our results, we
feel etappenlavage can be particularly useful in postopera-
tive peritonitis.

To help stratify our patients, we classified them accord-
ing to both the PIA and APACHE II system. According to
the PIA index, which classifies prognosis based on five
parameters at the initiation of treatment (age, spread of
infection, malignancy, cardiovascular risks, and leuko-
penia), developed at our institution,m most patients be-
longed to a high-risk group with a mean index of 1.04
compared with reference patients who had a mean of 0.62.

By means of discrimination analysis, we were able to
predict the correct outcome in87Vo of the cases. With a pIA
of 1.4, the likelihood of death wasgA.BVo; with a pIA of 0.89,
the likelihood of survival was 85.62o (t:1.tl; d/:89). The
index ofreference patients who died was 1.45, whereas the
index of patients in our series who died was 1.b9. Work with
the index is still in progress and results should be consid-
ered as preliminary data. By comparison, classification of
patients according to the APACHE II system2rz resulted in
a mean score of23.4 (score of1? to 25, n:41: score of26 to

Table 4.-Classification of Patients According to
Peritonitis Index Altona-Risk for Patients With

Intra-abdominal Infection*

Roler€nca Polnts Mean lndox
Di€d l.zg
Ali!€ -0.39
All 0.62

SRI-AP patients
Di€d 1.59

Ali\€ 0.38
All 1.04

+SBLAP indicatss sch€duled ropoated laparotomiss.
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Table 3.-lnitial Laboratory Values of Patients
Who Underwent Scheduled Repeated laparotomies

n %

Leukocyte count per cu mm
<5.000 la 16

5.001-10.000 12 20 I
10.001-15.000 15 24

>15.000 24 39

Thrombocyte count per cu mm

I

<50 4 7

51-100 10 16

101·150 8 13 I
151-200 6 10 I
201-250 15 25

>250 18 30

Serum bilirubin, g/dL
<1.0 7 12

1.0-2.0 19 31

2.1·3.0 12 20

3.1-4.0 5 8

>4.0 18 30

Serum Creatinine, g/dL
<1.2 9 14

1.2-2.0 35 57

2.1·3.0 13 21

>3.0 4 7

were changed frequently to limit problems due to Staphylo­
coccus epidermidis. Epidural anesthesia was used in all
patients. Duration of treatment averaged 40 days (range,
three to 150 days).

Overall mortality was 22.9% (14/61). The mortality rate
was similar for both postoperative IAI patients (22.9%) and
patients with spontaneous perforations (23.5%). Primary
wound healing was seen in 79% of patients after definitive
closure. Complications of closure included late intra-ab­
dominal abscesses in six patients, subcutaneous abscesses
in three patients, and wound dehiscence in four patients
(Table 5).

COMMENT

Etappenlavage for diffuse peritonitis is a new operative
method first presented in the United States in 1980. IJ

•
14 It

differs from earlier controlled evisceration8
•
u.12

.
2S since the

abdomen is temporarily closed without any increase in
intra-abdominal pressure. Recent reports by Kerremans
et al26 and Kern et al27 prescnt their results using similar
methods.

The concept of etappenlavage for diffuse peritonltis en­
sures better elimination of the infectious source, better
reduction of the bacterial inoculum in the peritoneal cavity,
better elimination of toxic necrotic material, and earlier
diagnosis and therapy of postoperative complications.
Etappenlavage represents a flexible therapeutic modality
that avoids the complications seen with intraperitoneal
drains. The relatively low mortality (22.9%) in this high­
risk group compares very favorably with conventional
surgical therapy (Table 1) and attests to its useful­
ness. 1.~8.U.)2.2e-30
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Table 4.-Classification of Patients According to
Peritonitis Index Altona-Risk for Patients With

Intra-abdominal Intection"

Reference Points Mesn Index

Died 1.43

Alive -0.39

All 0.82

SRLAP pall ents
Died 159

Aliw 0.38

All 1.04

·SRLAP Indicates scheduled repeated laparotomies.

Table 5.-Results of Etappenlavage
I

Fraction "10

Mortality
Postoperative intra-abdominal ,nfec1lon 6/27 22.2

All other Intra-abdominal InfectIOns 8/34 23.5

Total 14/61 22.9

Wound healing
Primary 37147 78.7

Subcutanoous abscess 3/47 6.3

Wound dehiscense 4147 8.5

Late-occurnng intra·abdomlnal abscess 3/47 63

Not all patients with IAI are suitable candidates for
etappenlavage, and it is difficult to exactly define who
would benefit from this procedure. Common features seen
in our patients included history of symptoms greater than a
48-hour duration, diffuse peritonitis at first operation, and
multiple system organ failure. 2 Based on our experience we
estimate that between 10% and 20% of nontrauma IAI
patients in a community hospital might benefit from etap­
penlavage.

At Altona General Hospital postoperative rAI accounted
for 21% of all patients treated for peritonitis but for 47% of
patients in this series. Since postoperative peritonitis can
carry a mortality as high as 50%," and given our results, we
feel etappenlavage can be particularly useful in postopera­
tive peritonitis.

To help stratify our patients, we classified them accord­
ing to both the PIA and APACHE II system. According to
the PIA index, which classifies prognosis based on five
parameters at the initiation of treatment (age, spread of
infection, malignancy, cardiovascular risks, and leuko­
penia), developed at our institution,'" most patients be­
longed to a high-risk group with a mean index of 1.04
compared with reference patients who had a mean of 0.62.

By means of discrimination analysis, we were able to
predict the correct outcome in 87% of the cases. With a PIA
of 1. 4, the likelihood of death was 90.5%; with a PIA of 0.39,
the likelihood of survival was 85.6% (t"" 7.11; df"" 89). The
index of reference patients who died was 1.45, whereas the
index of patients in our series who died was 1.59. Work with
the index is still in progress and results should be consid­
ered as preliminary data. By comparison, classification of
patients according to the APACHE II system21

.2:2 resulted in
a mean score of 23.4 (score of 17 to 25, n"" 41; score of 26 to

Etappenlavage·-Teichmann et al

Table 3.-lnitial Laboratory Values of Patients

(Who Underwent Scheduled Repeated Laparotomies

n %

Leukocyte count par cu mm
<5.000 10 16

5.001-10.000 12 20 I
10.001-15.000 15 24

>15.000 24 39

Thrombocyte count per Cll mm

I

<50 4 7

51-100 10 16

101·150 8 13 I
151-200 6 10 I
201-250 15 25

>250 18 30

Serum bilirubin, g/dL
<1.0 7 12

1,0-2.0 19 31

2.1-3.0 12 20

3.1-4.0 5 8

>4.0 18 30

Serum Creatinine, g/dL
<1.2 9 14

1.2-2.0 35 57

2.1·3.0 13 21

>3.0 4 7

were changed frequently to limit problems due to Staphylo­
coccus epidermidis. Epidural anesthesia was used in all
patients. Duration of treatment averaged 40 days (range,
three to 150 days).

Overall mortality was 22.9% (14/61). The mortality rate
was similar for both postoperative IAI patients (22.9%) and
patients with spontaneous perforations (23.5%). Primary
wound healing was seen in 79% of patients after definitive
closure. Complications of closure included late intra-ab­
dominal abscesses in six patients, subcutaneous abscesses
in three patients, and wound dehiscence in four patients
(Table 5).

COMMENT

Etappenlavage for diffuse peritonitis is a new operative
method first presented in the United States in 1980. IJ

•
14 It

differs from earlier controlled evisceration8
•
u.12

.
2S since the

abdomen is temporarily closed without any increase in
intra-abdominal pressure. Recent reports by Kerremans
et al26 and Kern et al27 prescnt their results using similar
methods.

The concept of etappenlavage for diffuse peritonltis en­
sures better elimination of the infectious source, better
reduction of the bacterial inoculum in the peritoneal cavity,
better elimination of toxic necrotic material, and earlier
diagnosis and therapy of postoperative complications.
Etappenlavage represents a flexible therapeutic modality
that avoids the complications seen with intraperitoneal
drains. The relatively low mortality (22.9%) in this high­
risk group compares very favorably with conventional
surgical therapy (Table 1) and attests to its useful­
ness. 1.~8.U.)2.26-30
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Table 4.-Classification of Patients According to
Peritonitis Index Altona-Risk for Patients With

Intra-abdominal Intection"

Reference Points Mesn Index

Died 1.43

Aliva -0.39

All 0.82

SRLAP patl ants
Died 159

Alive 0.38

All 1.04

·SRLAP Indicates scheduled repeated laparotomies.

Table 5.-Results of Etappenlavage
I

Fraction "10

Mortality
Postoperative intra-abdominal Infeclion 6/27 22,2

All other Intra·abdomlnal InfeclIOns B/34 23.5

Total 14/61 22.9

Wound healing
Primary 37147 78.7

Subcutaneous abscess 3/47 6.3

Wound dehiscensa 4147 8.5

Late-occurnng intra-abdominal abscess 3/47 63

Not all patients with IAI are suitable candidates for
etappenlavage, and it is difficult to exactly define who
would benefit from this procedure. Common features seen
in our patients included history of symptoms greater than a
48-hour duration, diffuse peritonitis at first operation, and
multiple system organ failure. 2 Based on our experience we
estimate that between 10% and 20% of nontrauma IAI
patients in a community hospital might benefit from etap­
penlavage.

At Altona General Hospital postoperative rAI accounted
for 21% of all patients treated for peritonitis but for 47% of
patients in this series. Since postoperative peritonitis can
carry a mortality as high as 50%,31 and given our results, we
feel etappenlavage can be particularly useful in postopera­
tive peritonitis.

To help stratify our patients, we classified them accord­
ing to both the PIA and APACHE II system. According to
the PIA index, which classifies prognosis based on five
parameters at the initiation of treatment (age, spread of
infection, malignancy, cardiovascular risks, and leuko­
penia), developed at our institution,'" most patients be­
longed to a high-risk group with a mean index of 1.04
compared with reference patients who had a mean of 0.62.

By means of discrimination analysis, we were able to
predict the correct outcome in 87% of the cases. With a PIA
of 1. 4, the likelihood of death was 90.5%; with a PIA of 0.39,
the likelihood of survival was 85.6% (t"" 7.11; df"" 89). The
index of reference patients who died was 1.45, whereas the
index of patients in our series who died was 1.59. Work with
the index is still in progress and results should be consid­
ered as preliminary data. By comparison, classification of
patients according to the APACHE II system21

.2:2 resulted in
a mean score of 23.4 (score of 17 to 25, n"" 41; score of 26 to
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30, n=20). The data from Dellinger et alz studying 187

oatients at five medicai centers indicated that patients with
ihur" ..o""t had between 35Vo and,507o mortality. The high-

risk nature of our patients is not surprising given the

additional risk factors and degree of organ failure seen in

our patients (Table 2).

During the lavage period we discovered additional prob-

lems not seen at the first laparotomy; these problems might

have been missed by other operative techniques. Etap-
penlavage aiso allowed inspection ofa newly created anasto-

mosis.
Both aerobic and anaerobic bacteria were isolated at the

initiation of therapy. Most strains were quickly eliminated
with etappenlavage, especially Escherichia coli and' Bacte'

roid,esfragitis. Pathogens most likely to persist were Enfer-

obacter sp, P aent'ginoso, streptococci, and Bocteroides sp'

We feel that etappenlavage, the technique of scheduled

reoperations and lavages, enabies better surgicai treat-
ment of critically ili patients with diffuse peritonitis. At
AItona General Hospital 147o of patients with intra-abdomi-
nal infection quaiified for etappenlavage. These patients
were characterized by diffuse peritonitis, generaily of more
than 48 hours' duration, by failure of at least two organ
systems, and by high scores on the PIA and APACHE II
classification.

There are stiil many questions to be answered. What, if
any, influence does etappenlavage have on host defenses?

What is the best lavage interval? What place does etap-
penlavage have when compared with other modaiities (eg,

percutaneous drainage, controlled evisceration, postopera-

tive lavage) in treatment of patients with intra-abdominal
infections? We feel that further prospective studies are

necessary to heip answer some of these important ques-

tions.
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Dlscussion

JoNltneN L. MeenNs, MD, Montreal: I was going to show

some slides ofour own experience in this area, but they look exactly

the same as the Figures of the last three cases' The one difference

we have in terms of using a zipper is that in the operating room we

secure polypropylene (Marlex) mesh to either the skin or the fascia

and then 
""*lgn 

th" patient to the intensive care unit the next day'

Depending on the nature of the patient's status, such as obtunda-

tion, we d'o most of the scheduled repeated laparotomies in the

intensive care unit.
Concerning the three cases we saw, you would have a difficult

time persuading me that those wounds could be closed primarily'

Arch Surg-Vol 121 , Feb 1986

Our experience with that kind ofbulging gastrointestinal tract that
is very edematous and infected, as we have alreadyreviewed with
you, simply is not consistent with primary closure because you

cannot get the fascia together underneath it. So, what was the

difference between the population of patients in whom you could

perform primary closure and the tlpe of patients shown in the

three cases?
In terms of persuading general surgeons that this is a viable

procedure, it becomes very diffieuit to describe the case in which

lhis procedure is an appropriate form oftherapy. We cannot publish

cases such as we have seen because it simply takes up too much
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30, n = 20). The data from Dellinger et al22 studying 187
patients at five medical centers indicated that patients with
these scores had between 35% and 50% mortality. The high­
risk nature of our patients is not surprising given the
additional risk factors and degree of organ failure seen in
our patients (Table 2).

During the lavage period we discovered additional prob­
lems not seen at the first laparotomy; these problems might
have been missed by other operative techniques. Etap­
penlavage also allowed inspection of a newIy created anasto­
mosis.

Both aerobic and anaerobic bacteria were isolated at the
initiation of therapy. Most strains were quickly eliminated
with etappenlavage, especially Escherichia coli and Bacte­
roidesfragilis. Pathogens most likely to persist were Enter­
obacter sp, P aeruginosa, streptococci, and Bacteroides sp.

We feel that etappenlavage, the technique of scheduled

reoperations and lavages. enables better surgical treat­
ment of critically ill patients with diffuse peritonitis. At
Altona General Hospital 14% of patients with intra-abdomi­
nal infection qualified for etappenlavage. These patients
were characterized by diffuse peritonitis, generally of more
than 48 hours' duration, by failure of at least two organ
systems, and by high scores on the PIA and APACHE II
classification.

There are still many questions to be answered. What, if
any, influence does etappenlavage have on host defenses?
What is the best lavage interval? What place does etap­
penlavage have when compared with other modalities (eg,
percutaneous drainage, controlled evisceration, postopera­
tive lavage) in treatment of patients with intra-abdominal
infections? We feel that further prospective studies are
necessary to help answer some of these important ques­
tions.
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Discussion

JONATHAN L. MEAKINS, MD, Montreal: I was going to show
some slides of our own experience in this area, but they look exactly
the same as the Figures of the last three cases. The one difference
we have in terms of using a zipper is that in the operating room we
secure polypropylene (Marlex) mesh to either the skin or the fascia
and then assign the patient to the intensive care unit the next day.
Depending on the nature of the patient's status, such as obtund a­
tion, we do most of the scheduled repeated laparotomies in the
intensive care unit.

Concerning the three cases we saw, you would have a difficult
time persuading me that those wounds could be closed primarily.
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Our experience with that kind of bulging gastrointestinal tract that
is very edematous and infected, as we have already reviewed with
YOt, simply is not consistent with primary closure because you
cannot get the fascia together underneath it. So, what was the
difference between the population of patients in whom you could
perform primary closure and the type of patients shown in the
three cases?

In terms of persuading general surgeons that this is a viable
procedure, it becomes very difficult to describe the case in which
this procedure is an appropriate form of therapy. We cannot publish
cases such as we have seen because it simply takes up too much
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30, n = 20). The data from Dellinger et al22 studying 187
patients at five medical centers indicated that patients with
these scores had between 35% and 50% mortality. The high­
risk nature of our patients is not surprising given the
additional risk factors and degree of organ failure seen in
our patients (Table 2).

During the lavage period we discovered additional prob­
lems not seen at the first laparotomy; these problems might
have been missed by other operative techniques. Etap­
penlavage also allowed inspection of a newIy created anasto­
mosis.

Both aerobic and anaerobic bacteria were isolated at the
initiation of therapy. Most strains were quickly eliminated
with etappenlavage, especially Escherichia coli and Bacte­
roidesjragilis. Pathogens most likely to persist were Enter­
obacter sp, P aeruginosa, streptococci, and Bacteroides sp.

We feel that etappenlavage, the technique of scheduled

reoperations and lavages. enables better surgical treat­
ment of critically ill patients with diffuse peritonitis. At
Altona General Hospital 14% of patients with intra-abdomi­
nal infection qualified for etappenlavage. These patients
were characterized by diffuse peritonitis, generally of more
than 48 hours' duration, by failure of at least two organ
systems, and by high scores on the PIA and APACHE II
classification.

There are still many questions to be answered. What, if
any, influence does etappenlavage have on host defenses?
What is the best lavage interval? What place does etap­
penlavage have when compared with other modalities (eg,
percutaneous drainage, controlled evisceration, postopera­
tive lavage) in treatment of patients with intra-abdominal
infections? We feel that further prospective studies are
necessary to help answer some of these important ques­
tions.
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Discussion

JONATHAN L. MEAKINS, MD, Montreal: I was going to show
some slides of our own experience in this area, but they look exactly
the same as the Figures of the last three cases. The one difference
we have in terms of using a zipper is that in the operating room we
secure polypropylene (Marlex) mesh to either the skin or the fascia
and then assign the patient to the intensive care unit the next day.
Depending on the nature of the patient's status, such as obtund a­
tion, we do most of the scheduled repeated laparotomies in the
intensive care unit.

Concerning the three cases we saw, you would have a difficult
time persuading me that those wounds could be closed primarily.
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Our experience with that kind of bulging gastrointestinal tract that
is very edematous and infected, as we have already reviewed with
YOt, simply is not consistent with primary closure because you
cannot get the fascia together underneath it. So, what was the
difference between the population of patients in whom you could
perform primary closure and the type of patients shown in the
three cases?

In terms of persuading general surgeons that this is a viable
procedure, it becomes very difficult to describe the case in which
this procedure is an appropriate form of therapy. We cannot publish
cases such as we have seen because it simply takes up too much
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space, and we need to define the criteria by which this sort of
procedure is indeed useful.

The mortality rate in our experience, about 16 cases to the
present time, is2\Vo. I arn embarrassed to say I cannot give you the
acute physiological scores of those patients. That is a definite
classification ofwhere they stand physiologicaily together with the
predictabie mortality based on other patients. Those data are
presently being collected. It is only by doing that kind of stratifica-
tion that we will be able to compare series such as the present one
with others and know whether we are indeed identifying and
treating the same population of patients. I would submit that in
some part we are not. We are certainly not able to close any of the
patients we have ever done prirnarily.

One other thing that can be done occasionally in this situation
through the zipper-it is sort of a wild idea-is a right hemicolec-
tomy or a cholecystectomy by just undoing the zipper without
going through alot ofthe diffrculties ofreoperatingonpatients who
subsequently get these ischemic problems.

RoNer,o Los Nrcgor.s, MD, New Orleans: The authors differ-
entiated between feculent and purulent appearances of the exu-
date. Was there any special reason? How did you differentiate
between the two kinds?

I have utilized zippers extensively and am curious to ask, did you
run across any technical problems?

To*ruy Sreu, MD, Linkoping, Sweden: Other German col-
leagues, Dr Kern and co-workers [reference 2?], also treated
patients with generalized peritonitis with scheduled repeated
laparotomies in the same rray as you demonstrated here. They
reported a mortality of 43Vo. Why did the mortdity rates differ so
much? Were your patients more severely ill than their patients? In
that case, did the mean PIA of your patients significantly differ
from that oftheir patients? How reliable is the PIA as a prognostic
index?

Finally, have you planned to compare this treatment regimen
with a standard operating procedure in a randomized study to
avoid doubts about the significance of your good results?

Drvro AnnpNHoLz, MD, St Paul: Wlat kind of lavage do you
perform? Do you use saline or add antibiotics, and how do you
decide?

Are all patients taken back to the operating room for reexplora-
tion? We are concemed about repeated exposures to the stresses of
an anesthetic, so frequently we too will reexplore these patients in
the intensive care unit. We have not used zippers. We use polypro-
pylene (Marlex) mesh and to explore the wound we make an
incision through the mesh and close the incision with a large
monofilament suture when done. If we find evidence of a major
problem, the patient is taken to the operating room for more
definitive therapy.

Gponcr MecurEoo, MD, Newark, NJ: I wouid like to point out
that you had, a L6Vo incidence of "delayed" complications such as
anastomotic leaks. Were those found at operation or caused by the
reoperation?

Manx A. MaLeNGoNr, MD, Louisville: Did you break down all
ofthe adhesions between the various small-intestine loops? If so,
do you think this led to any complications?

I am not convinced that your qualitative evaluation of the
effluent of the lavage solution is a sufficient indicator to cease
further repeated laparotomy. I wonder if you had looked at any
quantitative or qualitative cultures of this effluent as an indicator
to stop this procedure.

Bnt.a.N J. RowleNos, MD, Houston: One of the bits of informa-
tion that may help us to define this population for repeated
laparotomy would be for you to tell us how many patients with a
prognostic index below 1 subsequently eame to operation.

I have used this technique with Silastic sheeting, and perhaps
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several benefits to the patient that have not been mentioned should
be discussed. For example, this technique avoids closure under
tension and may have beneficiai effects on hemodynamics, renai
function, and the respiratory system by avoiding the splinting of
the diaphragm.

Dns WrrruaN and TurcHMaNx: First of all, Dr Meakins, you

asked what patients are eligible for this type of operation. We think
these are patients who have diffuse peritonitis, a history of
infection for more than 48 hours, and a PIA index ofmore than 1.

These patients are most likely to develop what we discussed, in the
panel discussion, by criteria of impending renal impairment and by
impairment of the cardiovascular, pulmonary, and hepatic func-
tions. However, we have problems in defrning these patients, and
we think about 20% ofour patient population would have done well
also with the other technique, although the other patients really
were so severely sick that we thought it was important that they
should be included. In our study gmup of peritonitis in Germany,
we will fix these criteria and design a control study, if possible, to
solve these problems. Also, I think it is a good suggestion to use the
APS score and APACHE II on our patients; I hope we can report on
lL-+

Dr Nichols asked about the difference between feculent and
purulent exudates. We judged the difference by appearance. We
did not use any special apparatus to make that differentiation. In
addition, we did not have any technical problems with the zipper. It
was very easy to suture and resuture it and to take it out later.

Dr Skau asked about the difference between the Kern et al series
and our series. I think Dr Kern in southera Germany knew from
our institution how the procedure was done. They reported resuits
with our method. But they did not use any index, so we do not
really know whether the patient groups are comparable.

Dr Ahrenholz asked about the kind oflavage that was used. We

used only Ringey's soiution. We did not use any additional anti-
biotic in the lavages because three years ago we presented data on
the kinetics ofthe antibiotics goinginto the peritonealfluid, and we
know what is going on in terms of concentration. We did not think
Iocal administration was necessary. Our antibiotic treatment was
cefotaxime plus metronidazole, in most cases. In some cases we
used only moxaiactam, and in some recent patients we have used
imipenem as an antibiotic.

There was a question conceming how we took the patients to the
operating room and whether the patients did withstand the
procedures. As we pointed out, most ofthe patients were receiving
general anesthesia in our intensive care unit, and we took them to
the operating room to do the lavage. Only in very selected cases
were we able to do it in the intensive care unit, but we think that
having a proper operating room setup would help us do a betterjob.
The patients did tolerate this procedure without any additional
problems.

Dr Malangoni asked about adhesions. Ifwe do break down the
adhesions, we do so with gentle d€bridement during our different
operations, if possible.

Another question concerned how we judged when to close the
abdomen. We looked for clear exudate. Of course, we also mea-
sured bacterial concentrations in the fluid. However, this is ex-
tremely difficult because you do not have consistent data, and we
are working on that point. In spite of the fact that in some patients
we still could isolate some bacteria when the fluid was clear, we did
not consider these bacteria to be very pathogenic. So, we cannot
give a definite answer.

1Ve think the comment about hemodynamics and renal function,
that is, leaving the abdominal cavity without tension, is a very
important issue and we think this is one reason why we had some
success with the procedure.
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space. and we need to define the criteria by which this sort of
procedure is indeed useful.

The mortality rate in our experience, about 16 cases to the
present time, is 25%. I am embarrassed to say I cannot give you the
acute physiological scores of those patients. That is a definite
classification ofwhere they stand physiologically together with the
predictable mortality based all other patients. Those data are
presently being collected. It is only by doing that kind of stratifica­
tion that we will be able to compare series such as the present one
...."ith others and know whether we are indeed identifying and
treating the same population of patients. I would submit that in
some part we are not. We are certainly not able to close any of the
patients we have ever done primarily.

One other thing that can be done occasionally in this situation
through the zipper-it is sort of a wild idea-is a right hemicolec­
tomy or a cholecystectomy by just undoing the zipper without
going through a lotofthe difficulties of reoperating on patients who
subsequently get these ischemic problems.

RONALD LEE NICHOLS, MD. New Orleans: The authors differ­
entiated between feculent and purulent appearances of the exu­
date. Was there any special reason? How did you differentiate
between the two kinds?

I have utilized zippers extensively and am curious to ask, did you
run across any technical problems?

TOMMY SKAU, MD, Linkoping, Sweden: Other German col­
leagues, Dr Kern and co-workers [reference 27], also treated
patients with generalized peritonitis with scheduled repeated
laparotomies in the same way as you demonstrated here. They
reported a mortality of 43%. Why did the mortality rates differ so
much? Were your patients more severely ill than their patients? In
that case, did the mean PIA of your patients significantly differ
from that of their patients? How reliable is the PIA as a prognostic
index?

Finally, have you planned to compare this treatment regimen
with a standard operating procedure in a randomized study to
avoid doubts about the significance of your good results?

DAVID AHRENHOLZ, MD, St Paul: What kind of lavage do you
perform? Do you use saline or add antibiotics, and how do you
decide?

Are all patients taken back to the operating room for reexplora­
tion? We are concerned about repeated exposures to the stresses of
an anesthetic, so frequently we too will reexplore these patients in
the intensive care unit. We have not used zippers. We use polypro­
pylene (Marlex) mesh and to explore the wound we make an
incision through the mesh and close the incision with a large
monofilament suture when done. If we find evidence of a major
problem, the patient is taken to the operating room for more
definitive therapy.

GEORGE MACHIEDO, MD, Newark, NJ: I would like to point out
that you had a 16% incidence of "delayed" complications such as
anastomotic leaks. Were those found at operation or caused by the
reoperation?

MARK A. MALANGONI, MD, Louisville: Did you break down all
of the adhesions between the various small-intestine loops? If so,
do you think this led to any complications?

I am not convinced that your qualitative evaluation of the
effluent of the lavage solution is a sufficient indicator to cease
further repeated laparotomy. I wonder if you had looked at any
quantitative or qualitative cultures of this effluent as an indicator
to stop this procedure.

BRIAN J. ROWLANDS, MD, Houston: One of the bits of informa­
tion that may help us to define this population for repeated
laparotomy would be for you to tell us how many patients with a
prognostic index below 1 subsequently came to operation.

I have used this technique with Silastic sheeting, and perhaps
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several benefits to the patient that have not been mentioned should
be discussed. For example, this technique avoids closure under
tension and may have beneficial effects on hemodynamics, renal
function, and the respiratory system by avoiding the splinting of
the diaphragm.

DRS WITl'MAN and TEICHMAN:-I: First of all, Dr Meakins, you
asked what patients are eligible for this type of operation. We think
these are patients who have diffuse peritonitis, a history of
infection for more than 48 hours, and a PIA index of more than 1.
These patients are most likely to develop what we discussed, in the
panel discussion, by criteria of impending renal impairment and by
impairment of the cardiovascular, pulmonary, and hepatic func­
tions. However, we have problems in defining these patients, and
we think about 20% of our patient population would have done well
also with the other technique, although the other patients really
were so severely sick that we thought it was important that they
should be included. In our study group of peritonitis in Germany,
we will fIx these criteria and design a control study, if possible, to
solve these problems. Also, I think it is a good suggestion to use the
APS score and APACHE II on our patients; 1hope we can report on
that.

Dr Nichols asked about the difference between feculent and
purulent exudates. We judged the difference by appearance. We
did not use any special apparatus to make that differentiation. In
addition, we did not have any technical problems with the zipper. It
was very easy to suture and resuture it and to take it out later.

Dr Skau asked about the difference between the Kern et al series
and our series. I think Dr Kern in southern Germany knew from
our institution how the procedure was done. They reported results
with our method. But they did not use any index, so we do not
really know whether the patient groups are comparable.

Dr Ahrenholz asked about the kind of lavage that was used. We
used only Ringers solution. We did not use any additional anti­
biotic in the lavages because three years ago we presented data on
the kinetics of the antibiotics going into the peritoneal fluid, and we
know what is going on in terms of concentration. We did not think
local administration was necessary. Our antibiotic treatment was
cefotaxime plus metronidazole. in most cases. In some cases we
used only moxalactam, and in some recent patients we have used
imipenem as an antibiotic.

There was a question concerning how we took the patients to the
operating room and whether the patients did withstand the
procedures. As we pointed out, most of the patients were receiving
general anesthesia in our intensive care unit, and we took them to
the operating room to do the lavage. Only in very selected cases
were we able to do it in the intensive care unit, but we think that
having a proper operating room setup would help us do a betterjob.
The patients did tolerate this procedure without any additional
problems.

Dr Malangoni asked about adhesions. If we do break down the
adhesions, we do so with gentle debridement during our different
operations, if possible.

Another question concerned how we judged when to close the
abdomen. We looked for clear exudate. Of course, we also mea­
sured bacterial concentrations in the fluid. However, this is ex­
tremely difficult because you do not have consistent data, and we
are working on that point. In spite of the fact that in some patients
we still could isolate some bacteria when the fluid was clear, we did
not consider these bacteria to be very pathogenic. So, we cannot
give a detinite answer.

We think the comment about hemodynamics and renal function,
that is, leaving the abdominal cavity without tension. is a very
important issue and we think this is one reason why we had some
success with the procedure.

Etappenlavage-Teichmann et al
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space. and we need to define the criteria by which this sort of
procedure is indeed useful.

The mortality rate in our experience, about 16 cases to the
present time, is 25%. I am embarrassed to say I cannot give you the
acute physiological scores of those patients. That is a definite
classification of where they stand physiologically together with the
predictable mortality based Oll other patients. Those data are
presently being collected. It is only by doing that kind of stratifica­
tion that we will be able to compare series such as the present one
\1lith others and know whether we are indeed identifying and
treating the same population of patients. I would submit that in
some part we are not. We are certainly not able to close any of the
patients we have ever done primarily.

One other thing that can be done occasionally in this situation
through the zipper-it is sort of a wild idea-is a right hemicolec­
tomy or a cholecystectomy by just undoing the zipper without
going through a lot of the difficulties of reoperating on patients who
subsequently get these ischemic problems.

RONALD LEE NICHOLS, MD. New Orleans: The authors differ­
entiated between feculent and purulent appearances of the exu­
date. Was there any special reason? How did you differentiate
between the two kinds?

I have utilized zippers extensively and am curious to ask, did you
run across any technical problems?

TOMMY SKAU, MD, Linkoping, Sweden: Other German col­
leagues, Dr Kern and co-workers [reference 27J, also treated
patients with generalized peritonitis with scheduled repeated
laparotomies in the same way as you demonstrated here. They
reported a mortality of 43%. Why did the mortality rates differ so
much? Were your patients more severely ill than their patients? In
that case, did the mean PIA of your patients significantly differ
from that of their patients? How reliable is the PIA as a prognostic
index?

Finally, have you planned to compare this treatment regimen
with a standard operating procedure in a randomized study to
avoid doubts about the signiiicance of your good results?

DAVID AHRENHOLZ, MD, St Paul: What kind of lavage do you
perform? Do you use saline or add antibiotics, and how do you
decide?

Are all patients taken back to the operating room for reexplora­
tion? We are concerned about repeated exposures to the stresses of
an anesthetic, so frequently we too will reexplore these patients in
the intensive care unit. We have not used zippers. We use polypro­
pylene (Marlex) mesh and to explore the wound we make an
incision through the mesh and close the incision with a large
monofilament suture when done. If we find evidence of a major
problem, the patient is taken to the operating room for more
definitive therapy.

GEORGE MACHIEDO, MD, Newark, NJ: I would like to point out
that you had a 16% incidence of "delayed" complications such as
anastomotic leaks. Were those found at operation or caused by the
reoperation?

MARK A. MALANGONI, MD, Louisville: Did you break down all
of the adhesions between the various small-intestine loops? If so,
do you think this led to any complications?

I am not convinced that your qualitative evaluation of the
effluent of the lavage solution is a sufficient indicator to cease
further repeated laparotomy. I wonder if you had looked at any
quantitative or qualitative cultures of this effluent as an indicator
to stop this procedure.

BRIAN J. ROWLANDS, MD, Houston: One of the bits of informa­
tion that may help us to define this population for repeated
laparotomy would be for you to tell us how many patients with a
prognostic index below 1 subsequently came to operation.

I have used this technique with Silastic sheeting, and perhaps
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several benefits to the patient that have not been mentioned should
be discussed. For example, this technique avoids closure under
tension and may have beneficial effects on hemodynamics, renal
function, and the respIratory system by avoiding the splinting of
the diaphragm.

DRS WrITMAN and TEICHMAN:-I; First of all, Dr Meakins, you
asked what patients are eligible for this type of operation. We think
these are patients who have diffuse peritonitis, a history of
infection for more tban 48 hours, and a PIA index of more than 1.
These patients are most likely to develop what we discussed, in the
panel discussion, by criteria of impending renal impairment and by
impairment of the carcliovascuJar, pulmonary, and hepatic func­
tions. However, we have problems in defining these patients, and
we think about 20% of our patient population would have done well
also with the other technique, although the other patients really
were so severely sick that we thought it was important that they
should be included. In our study group of peritonitis in Germany,
we will ftx these criteria and design a control study, if possible, to
solve these problems. Also, I think itis a good suggestion to use the
APS score and APACHE II on our patients; I hope we can report on
that.

Dr Nichols asked about the difference between feculent and
purulent exudates. We judged the difference by appearance. We
did not use any special apparatus to make that differentiation. In
addition, we did not have any technical problems with the zipper. It
was very easy to suture and resuture it and to take it out later.

Dr Skau asked about the difference between the Kern et al series
and our series. I think Dr Kern in southern Germany knew from
our institution how the procedure was done. They reported results
with our method. But they did not use any index, so we do not
really know whether the patient groups are comparable.

Dr Ahrenholz asked about the kind of lavage that was used. We
used only Ringer's solution. We did not use any additional anti­
biotic in the lavages because three years ago we presented data on
the kinetics ofthe antibiotics going into the peritoneal fluid, and we
know what is going on in terms of concentration. We did not think
local administration was necessary. Our antibiotic treatment was
cefotaxime plus metronidazole. in most cases. In some cases we
used only moxalactam, and in some recent patients we have used
imipenem as an antibiotic.

There was a question concerning how we took the patients to the
operating room and whether the patients did withstand the
procedures. As we pointed out, most of the patients were receiving
general anesthesia in our intensive care unit, and we took them to
the operating room to do the lavage. Only in very selected cases
were we able to do it in the intensive care unit, but we think that
having a proper operating room setup would help us do a better job.
The patients did tolerate this procedure without any additional
problems.

Dr Malangoni asked about adhesions. If we do break down the
adhesions, we do so with gentle debridement during our different
operations, if possible.

Another question concerned how we judged when to close the
abdomen. We looked for clear exudate. Of course, we also mea­
sured bacterial concentrations in the fluid. However, this is ex­
tremely difficult because you do not have consistent data, and we
are working on that point. In spite of the fact that in some patients
we still could isolate some bacteria when the fluid was clear, we did
not consider these bacteria to be very pathogenic. So, we cannot
give a definite answer.

We think the comment about hemodynamics and renal function,
that is, leaving the abdominal cavity without tension. is a very
important issue and we think this is one reason why we had some
success with the procedure.

Elappenlavage-Teichmann et al


