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Predictive factors affecting mortality in relaparotomies
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Abstract: Aim: The present study was aimed to analyze the predictive factors for the mortality of relaparatomies.
Materials and method: The retrospective study included 236 patients who underwent abdominal surgery and at
least one subsequent relaparatomy at Dicle University School of Medicine Department of General Surgery between
January 2000 and December 2011. The evaluations included age, gender, accompanying systemic diseases, pro-
cedure used in the primary surgery and its condition (emergency/elective), total amount of blood transfusion since
the primary surgery, length of time between the primary surgery and relaparatomy, date of the primary surgery, pre-
operative parameters (albumin, platelet, hemoglobin, leukocyte, and MPV), Glasgow coma score, length of hospital
stay, length of stay in intensive care unit, and presence of shock. Results: The patients comprised 165 (69.9%) men
and 71 (30.1%) women. The mean age was 55.5+17.22 years (15-89). Early stage relaparatomy (i.e. within the 21
days following the primary surgery) was performed in 231 (97.8%) patients while 5 (2.2%) patients received it in the
late stage (i.e. after the 21st day). Mortality rate was 13.8% (32/231) in the early stage and 80.0% (4/5) in the late
stage. The patients over 50 years old had a mortality rate of 66.6% (24/36) and the ones below 50 years old had
6.0% (12/200). It can be concluded that the need for a relaparatomy and the risk of mortality could be reduced by
a well-arranged primary surgery and efficient time management in handling the postoperative complications. Never-
theless, if needed, relaparatomy could be life-saving when performed at the correct time. Conclusion: The decision
whether and when to perform a relaparatomy, preoperative preparation, number of laparatomies, amount of blood
transfusion, and the length of period since the primary surgery are important factors for the mortality.
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Introduction far due to changes in this conservative tre-
atment.
Relaparotomy can sometimes be required as a

result of various complications following intra- Relaparotomies are classified as urgent/elec-

abdominal operations. Relaparotomies contin-
ue to be a problem in general surgery clinics
since they carry high morbidity and mortality
risk despite developments in surgical tech-
niques, anesthesia, intensive care monitoring,
antibiotherapy, and medical technology. As a
result of this, it is very difficult to determine
when a relaparotomy should be performed.

It is life-saving to re-operate on patients ob-
served with postoperative complications in the
early period. Relaparotomy used to be conduct-
ed to a less degree since doctors concentrated
on conservative treatment, and often hesitated
to make the decision for a second surgery. The
rate of laparotomy has been increasing thus

tive, early/late, palliative/radical, and planned/
unplanned. The most common causes requiring
early relaparotomy are peritonitis, evisceration,
and bleeding [1]. The most common cause
requiring late relaparotomy is intestinal obstruc-
tion due to adhesion [2]. Abdominal eviscera-
tion remains a serious complication of surgeo-
ns dealing with abdominal surgery despite de-
velopments in preoperative and postoperative
care, surgical materials, and techniques. Re-
cognizing complications of postoperative peri-
tonitis that developed early after intra-abdomi-
nal surgery and performing relaparotomy in
order to immediately eliminate any pathogens
can be lifesaving. Adhesions causing late relap-
arotomies are still critical today.
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The aim of relaparotomy is to do a peritoneal
lavage in order to drain abscesses and fluid col-
lections, debride necrotic tissues, and reduce
the amount of microorganisms. Relaparotomy
is performed in 20%-40% of patients with
severe peritonitis in the abdominal cavity [3].
Reoperation may be required at various times
following laparotomies.

The aim of this clinical study was to investigate
the reasons for relaparotomies by retrospec-
tively evaluating patients underwent intra-
abdominal surgery.

Material and method

This descriptive study was conducted by ret-
rospectively evaluating file records of 236
patients undergoing abdominal surgery and
relaparotomy between January 2000 and De-
cember 2011 in the General Surgery Clinic in
Dicle University Medical Faculty Hospital.
Certain characteristics of patients, type of sur-
gical procedure, length of hospital stay and
performed procedures, and some blood indices
were obtained and examined from the file
records of patients.

The operations associated with the first opera-
tion within the first 60 days following the first
operation were taken into consideration and
considered to be relaparotomies. The relapa-
rotomies performed within the first 21 days
were classified as early, while the relaparoto-
mies performed after the 21st day were classi-
fied as late.

Independent risk factors associated with and
affecting mortality were statistically analyzed
by examining complications causing relaparoto-
my and mortality. APACHE Il score was calcu-
lated as the risk factor in this study.

SPSS 15.0 statistical software package was
used for statistical analysis. The descriptive
statistics of continuous variables were present-
ed using mean and standard deviation (SD) val-
ues. Discrete variables were converted into
cross-tables and analyzed using Chi-Square
with Yates correction. The normality of data
was tested by Kolmogorov - Smirnov test. The
mean values of variables were analyzed using
Student’s t test. Hypotheses were bi-directional
and P < 0.05 was considered to be a statisti-
cally significant result.
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Findings

69.9% (165) of 236 patients included in the
study were males. The mean age was 55.5+
17.22 (15-89) years. The mean duration of
hospital stay was 25.82+19.86 (1-90) days.
The mean duration between first operation
and relaparotomy was 7.17+6.97 (0-60) days.
97.8% (231 individuals) of 236 patients rec-
eived relaparotomy in the early period. Systemic
disease presented in 53.8% (127/236) of
patients. The most common systemic disease
was hypertension, which was observed in
20.4% (26/127). The most common mortality
cause was CAD with a ratio of 18.8% (24/127)
in patients with systemic disease, and its mor-
tality rate was 29.1% (7/24).

The mean mortality rate was 15.25% (36/236)
in patients undergoing relaparotomy. The most
common cause of mortality was sepsis and
multiple organ failure with a ratio of 69.4%
(25/36). On the other hand, other causes of
mortality were cardiac diseases and lung dis-
eases with a ratio of 13.8% (5/36); as well as
coagulopathy and hypovolemic shock with a
ratio of 16.8% (6/36).

The mortality rate was 13.8% (32/231) in
patients undergoing relaparotomy in the early
period, while it was 80.0% (4/5) in patients
undergoing relaparotomy in the late period. It
was 66.6% (24/36) in patients over the age of
50 years, and 6.0% (12/200) in patients under
the age of 50 years.

Relaparotomy was performed most commonly
following GIS operations with a ratio of 46.6%
(110/236); it was followed by multiple organ
trauma with a ratio of 16.9% (40/236), vascu-
lar injuries with a ratio of 14.4% (34/236), and
hepatobiliary system pathologies with a ratio of
11.4% (27/236). The mortality rate was 16.3%
(18/110) in those undergoing relaparotomy
after GIS operations, 15.0% (6/40) in those
undergoing relaparotomy after multiple organ
trauma, and 18.5% (5/27) in those undergo-
ing relaparotomy after hepatobiliary system
pathologies.

The most common cause of relaparotomy was
hemorrhage with a ratio of 32.2% (76/236).
The other causes were GIS fistula with a ratio of
21.2% (50/236), intestinal necrosis with a ratio
of 10.6% (25/236), peritonitis with a ratio of
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Table 1. Univariate analysis of factors affecting mortality in patients

undergoing relaparotomy

All patients were given antibi-
otic prophylaxis before relap-

arotomy. Antibiotic therapy

Mortality -
Present Absent was found to be planned in
60.1% (142/236) of patients
Mean + Std Mean + Std .
o . t p according to the results of
deviation deviation o
the antibiogram culture.
Mpv 7.11+1.63 7.83+1.92 3.120 <0.001
Relaparotomy duration 3.04+1.85 4.98+1.99 3.260 <0.001 The mortality rate was 19.7%
APACHE 1| 10.33+2.61 26.06+6.81 24.34 <0.001 (27/137) in patients under-
Age 47.22+20.30 50.05+20.45 2.251 <0.025 going relaparotomy a single
Preoperative albumin 247$0.70  238:0.69 0715 <0475  tme and 9.0% (9/99) in
Preoperative leucocyte  13.13+8.95  14.66+5.32 0.996 < 0.320 patt'e”ts “”di;go'”g re'agﬁ'
Duration of Hospital Stay 16.38+16.39 11.14+5.70 1.892 <0814 'oomy more than once. in-
Duration of | 717 7+4.4 204 <O ere was a state of hypovole-
uration of ICU Stay 17+5.50 6.97+4.43 0.20 0.198 mic shock in the preoperative
Glasgow score 12.64+2.17 11.36+x2.92 3.071 <0.275 period, and the mortality rate
Preoperative hemoglobin  10.08+4.03  9.48+1.91 0.867 <0.387 was 21.5% (33/153).
Preoperative Platelet 201.2+168.7 180.0+11.3 0.727 <0.468

7.2% (17/236), and intra-abdominal abscess
with a ratio of 6.3% (15/236). The most com-
mon cause of mortality among those was intra-
abdominal abscess with a ratio of 26.6% (4/15)
followed by MAT with a ratio of 24.0% (6/25).

The mortality rate was 10.8% (16/148) in pati-
ents undergoing operation under emergency
conditions, and 22.7% (20/88) in patients und-
ergoing operation under elective conditions.
There was a malignancy in 20 (8.5%) patients
undergoing relaparotomy. The mortality rate
was 10% (2/20) in patients with malignancy.
The mortality rate was 20.3% (26/128) in
patients undergoing their first operation under
night conditions, and 9.2% (10/108) in patients
undergoing their first operation under day
conditions.

Blood of 5.8+6.47 (0-32) units on average were
transfused into 236 patients undergoing relap-
arotomy. The mortality rate was 22.4% (22/98)
in 98 patients undergoing blood transfusion of
more than 3 units, and 10.1% (14/138) in 138
patients undergoing blood transfusion of 0-3
units.

The mean APACHE Il score was 26.06+6.81
(11-62) in 236 patients undergoing relaparoto-
my. APACHE Il score was greater than 20 in 47
(19.9%) patients and less than 20 in 189
(80.1%) patients. The mortality rate was 63.8%
(30/47) in patients with APACHE Il score of
greaterthan20,whileitwas36.2%(6/189)inpati-
ents with APACHE Il score of less than 20.
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Mortality was found to be sig-
nificantly related with pres-
ence of systemic disease, age being over 50
years, and APACHE Il score of greater than 20.
The univariate analysis of factors affecting
mortality in patients undergoing relaparotomy
is presented in Table 1.

According to values studied preoperatively;
there was no significant relationship in terms of
predictive factor affecting mortality in Aloumin,
Leukocytes, Platelet values, Glasgow coma
score, length of stay in hospital, and intensive
care unit (Table 1).

APACHE Il score of greater than 20, high MPV
value, presence of shock, first operation time,
number of relaparotomy, blood transfusion,
and duration of first operation were identified
as independent risk factors affecting mortality
as a result of univariate analyses on variables
of advanced ages, presence of systemic dis-
ease, single relaparotomy, and APACHE Il score
of greater than 20 (Table 2).

Discussion

Relaparotomy is an occurrence of repetitive
abdominal surgeries within the first 60 days fol-
lowing any abdominal surgical intervention, and
is also related to the first intervention. The
relaparotomies performed within the first 21
days following abdominal operations are classi-
fied as early relaparotomies, while those per-
formed after 21st day are classified as late
relaparotomies. The most common causes
requiring early period relaparotomy are compli-
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Table 2. The results of analyses of shock, first operation time,
number of relaparotomy, number of blood transfusions, and dura-
tion of first operation according to selected discrete variables

X2 + sd

. Mortalit
No Mortality PresentZ

Shock

Present 120 (60.0%) 33 (91.6%)

Absent 80 (40.0%) 3(8.4%)
First operation time

Emergency 132 (66.0%) 16 (44.4%)

Elective 68 (34.0%) 20 (55.6%)
Number of Relapse

Single 110 (55.0%) 27 (75.0%)

Multiple 90 (45.0%) 9 (25.0%)
Blood transfusion

> 3 unit 76 (38.0%) 22 (61.1%)

< 3 unit 124 (62.0%) 14 (38.9%)
Duration of first operation

Day 102 (51.0%) 26 (72.2%)

Night 98 (49.0%) 10 (27.8%)
TOTAL 100 (100.0%) 36 (100.0%)

+12.6

+5.17

14.22

+5.79

+4.71

<0.001

0.02

0.04

0.01

0.03

testinal perforation), further-
more other common causes
were hemorrhage and intra-
abdominal infection or absc-
ess [4]. Harbrecht et al. report-
ed intra-abdominal infections
and anastomotic leakage as
the most common causes of
relaparotomy, respectively, in
their study [10]. These comp-
lications require emergency
abdominal relaparotomy and
are life-threatening. Therefore,
early diagnosis of complica-
tions and emergency relapa-
rotomies are life-saving in
many patients.

The cause of relaparotomy is
one of the most important fac-
tors affecting mortality in
emergency abdominal relapa-
rotomies. We found in this

cations associated with a first operation such
as peritonitis, evisceration, and bleeding; on
the other hand, the most common cause of late
relaparotomy is intestinal obstruction due to
adhesion [1, 2, 4].

The incidence of relaparotomy has been indi-
cated to be between 1%-7%, but is subject to
change in type of disease, type of surgical inter-
vention, surgical technique, and complications
in literature; the early relaparotomy has been
indicated to be 1.0%-4.4% [5, 6].

The most common cause of relaparotomy was
hemorrhage with a ratio of 32.2% (76/236);
while other causes were GIS fistula with a ratio
of 21.2% (50/236), intestinal necrosis with a
ratio of 10.6% (25/236), peritonitis with a ratio
of 7.2% (17/236), and intra-abdominal abscess
with a ratio of 6.3% (15/236) respectively in
this study. Reviewing literature, there has been
a widespread consensus that the most com-
mon cause of early relaparotomies is inflamm-
atory complications, although various centers
have been reporting various ratios [7-9]. Unalp
et al. reported in a study conducted, after a first
abdominal surgery, in which the most common
cause of relaparotomy was transfusion of intes-
tinal contents into the abdominal cavity (intesti-
nal repair and/or anastomotic leakage and in-

14659

study that the most mortal
causes of relaparotomies are
intra-abdominal abscess with a ratio of 26.6%
(4/15), followed by MAT with a ratio of 24.0%
(6/25). The most mortal causes were reported
as anastomotic leakage and bleeding in a study
of Kirk (96) conducted on abdominal and
abdominothoracic operations; on the other
hand, intestinal necrosis and GIS fistula were
reported in the study of Unalp et al. [4].

The incidence of intestinal necrosis was 10.6%
(25/236) in this study. It was reported in the
study of Uludag et al. that the mortality rate
was 13.6% in the group with necrosis, and
2.3% in the group without necrosis; further-
more the presence of necrosis was considered
to be a significant factor affecting mortality
[11]. Fevang et al. found the mortality rate to be
16% in the group with intestinal necrosis and
4% in the group without intestinal necrosis in
patients operated on due to intestinal obstruc-
tion. They suggested that the presence of
necrosis in the intestine is one the factors
affecting mortality in the multivariate analysis
[12]. Derici et al. reported in a study on incar-
cerated abdominal hernias that intestinal
necrosis developing after intestinal resection
extends the duration of hospital stay, and intes-
tinal necrosis is the only factor affecting mortal-
ity as a result of multivariate analysis [13].
Mucha reported that the mortality rate was

Int J Clin Exp Med 2016;9(7):14656-14662
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7.7% and 16.2% in cases with simple necrosis
and in cases with intestinal necrosis, respec-
tively, in patients undergoing laparotomy due to
intestinal obstruction; furthermore intestinal
necrosis development is one of the factors
affecting mortality in intestinal obstructions
[14].

It has been suggested that APACHE Il score be
calculated on the day of relaparotomy using
preoperative laboratory findings and physiologi-
cal data. However, there have also been stud-
ies stating that APACHE Il score is limited, es-
pecially in deciding relaparotomy in critical pa-
tients [14-16]. The mortality rate was 63.8%
(30/47) in patients with APACHE Il score of
greater than 20, while it was 36.2% (6/189) in
patients with APACHE Il score of less than 20 in
this study. It has been stated in another study
that there is a significant relationship between
relaparotomy necessity and APACHE Il score of
greater than 20 and serum albumin value of
less than 3 mg/dl in patients with intra-abdom-
inal sepsis over the age of 70 [17]. Koperna et
al. reported that APACHE Il score may increase
postoperatively due to limitations in effective
improvement of physiological changes caused
by surgical stress in patients undergoing emer-
gency surgery. As a result of this, decrease in
APACHE Il score shows improvement and
increase in APACHE Il score shows a close rela-
tionship with mortality after the postoperative
7th day in long-term inpatients [18]. The mor-
tality has been thought to be related with high
APACHE Il score, number of organs in failure,
and age in patients with multiple organ failure
(MOF) due to sepsis [19]. It was found that
specificity and sensitivity of APACHE Il scores
between 1-20 are high in predicting mortality,
but there is no correlation between predicted
and actual mortality rates at scores between
1-10 and greater than 20 in a study conducted
on patients exposed to perforation due to vari-
ous etiological factors such as appendicitis,
typhoid, tuberculosis, cholecystitis, blunt abdo-
minal trauma, and malignancy [20]. A signifi-
cant relationship between highness in APACHE
Il score and obtained mortality rate was dem-
onstrated in a study conducted on 521 patients,
mostly composed of patients with severe peri-
tonitis abdominal sepsis, abdominal trauma,
acute pancreatitis, and esophagus variceal
bleeding, by Giangiuliani et al. [21]. In addition,
highness in APACHE Il score was reported to be
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a significant indicator for mortality in acute
ischemic intestinal diseases [22]. We found in
this study that the values greater than 20 in
APACHE Il score, which is evaluating chronic
health condition associated with acute severity
of disease and age of patient, are an indepen-
dent risk factor affecting mortality in relaparot-
omies. One fourth of surgical patients are
patients over the age of 65 years, and half of
patients over the age of 65 years require a sur-
gical intervention in their remaining life [23].

The mortality rate was 66.6% (24/36) in 24
patients over the age of 50 years, while it was
6.0% (12/200) in 12 patients under the age of
50 years in this study. The mortality rate was
10.8% (16/148) in patients undergoing opera-
tion under emergency conditions, and 22.7%
(20/88) in patients undergoing operation under
elective conditions. Oruc et al. [24] compared
emergency and elective surgery results bet-
ween a patient group over the age of 60 and a
patient group under the age of 60; and found
the complication rate to be 35.6% and mortali-
ty rate to be 23.2% in the group over the age of
60, but lower complication (23.2%) and mortal-
ity (4.65%) rates in the group under the age of
60. As a result, they concluded that elderly age
is not a single risk factor for surgery, although
higher rates of comorbid diseases are observed
in patients over the age of 60 years. Emergency
operations, major operations, and comorbid
diseases are the most important factors affect-
ing morbidity and mortality in the patient group
over the age of 60 years; furthermore, opera-
tions can be performed safely with good preop-
erative preparation and better clinical results
can be obtained in this situation.

Many studies have been indicating high mort-
ality risk due to infectious complications in
patients undergoing blood transfusion. Sup-
pressed immunity and pathogenic microorgan-
isms resulting from transfusion are held re-
sponsible for infection development. The pres-
ence of many parameters have been sh-
own in previous studies in terms of preopera-
tive blood transfusion requirements; the most
important of these parameters have been com-
pared with primary disease, age, and gender
using preoperative coagulation tests. The aim
of this study was to evaluate the effect of intra-
operative blood transfusion on postoperative
mortality and morbidity. Postoperative mortali-
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ty and reoperation rates were significantly high-
er in YTG patients. Duration of ICU stay and
hospital stay as well as infection development
rate were higher in YTG patients than DTG
patients [25] (YTG) (> 4 unit erythrocyte sus-
pension) and low transfusion group (DTG) (£ 4
unit erythrocyte suspension). Blood of 5.8+6.47
(0-32) units on average was transfused into
236 patients undergoing relaparotomy in our
study. The mortality rate was 22.4% (22/98) in
98 patients undergoing blood transfusion of
more than 3 units, and 10.1% (14/138) in 138
patients undergoing blood transfusion of 0-3
units.

It has been suggested, especially more recent-
ly, that platelets have important functions in
chronic inflammation, furthermore mean plate-
let volume (MPV) can be used as an inflamma-
tory marker in some inflammatory diseases. It
has been indicated in recent studies that in-
creased platelet volume is observed in patients
with sepsis, which can be an important param-
eter that can be used together with other
inflammatory markers in diagnosis and the
course of disease [26-28]. Dastugue et al.
detected an increase in MPV in patients with
septic shock in their retrospective study [29].
Increase in MPV was reported in 3-6% of infec-
tious patients in the study of Giles [30, 31]. In
reviewing literature, there has been no evi-
dence demonstrating the relationship between
MPV and relaparotomy, therefore this study is
the first. The MPV value was found to be
7.83%+1.92 in a group developing mortality in
the univariate analysis.

In conclusion, necessary attention should be
paid especially in the first operation in order to
prevent complications causing relaparoto my
due to the high mortality rate [32-34]. Intro-
ducing preoperative risk factors of the patient,
identifying the disease most correctly upon
available facilities and time, and evaluating
intraoperative surgical field and technique
together with patient and disease factors would
help to reduce the risk of complications.
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