Int J Clin Exp Med 2017;10(8):11991-11997
www.ijcem.com /ISSN:1940-5901/IJCEM0057281

Original Article
Laparoscopy versus laparotomy for upper
gastrointestinal perforation in elderly patients

Jianguo Li, Xianhui Shang, Xingbin Zheng

Department of Gastrointestinal Surgery, Affiliated Hospital of Zunyi Medical College, Zunyi, Guizhou, P. R. China
Received May 12, 2017; Accepted June 15, 2017; Epub August 15, 2017; Published August 30, 2017

Abstract: Objective: To compare the efficacy of laparoscopy versus laparotomy in the treatment of upper gastroin-
testinal (Gl) ulcer perforations in elderly patients. Methods: A total of 100 patients with upper Gl ulcer perforation
treated in our hospital from January 2014 to December 2016 were enrolled in this study. All the eligible patients
were older than 60 years and received emergency surgeries. They were randomly divided into two groups: the
laparoscopy group (n=50) and the laparotomy group (n=50). The intraoperative factors, postoperative recovery,
complication rate, postoperative pain, QOL (quality of life) scores and serum inflammatory cytokine (hs-CRP, TNF-a
and IL-6) levels were compared between the two groups. Results: As compared with the laparotomy group, the lapa-
roscopy group significantly reduced operation time, intraoperative bleeding, and length of hospital stay (P<0.05).
Significantly shorter time for gastrointestinal function recovery, anal exhaustion and postoperative ambulation was
also observed in the laparoscopy group (P<0.05). In addition, the laparoscopy group had significantly lower inci-
dence of overall complications (P<0.05). As for the magnitude of postoperative pain, the VAS scores at 1 day and
3 days after surgery were significantly lower (P<0.05) and the postoperative QOL at 1 month and 3 months signifi-
cantly improved in the laparoscopy group (P<0.05). The postoperative inflammatory cytokineshs-CRP, TNF-ac and IL-6
levels at 1 week were also significant lower in the laparoscopy group (P<0.05). Conclusion: For treatment of upper Gl
perforation in elderly patients, laparoscopy is significantly superior to laparotomy in reducing the presence of com-
plications and inflammatory reactions, alleviating postoperative pain and improving therapeutic effects. Therefore,
it is beneficial to elderly patients.
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Introduction high rate of complications [4, 5]. With the fur-
ther advance in the laparoscopic techniques,
the minimally invasive advantage of laparo-
scopic repair of perforation is becoming incre-

asingly popular with clinicians [6]. For elderly

Upper gastrointestinal (Gl) perforation, which
started urgently and intractably, is a common
acute abdomen disease encountered in the

Department of General Surgery. It may develop
into diffuse peritonitis without timely and effec-
tive treatment, leading to shock and even death
[1, 2]. Recently, with the increasingly aging pop-
ulation, the incidence of upper Gl perforation is
on the rise among the elderly population.
Various chronic comorbidities and degradation
of organ functions, as well as atypical clinical
manifestations in elderly patients frequently
result in rapid progression, high misdiagnosis
rate and mortality of the disease. Surgery is
mainly adopted for the management of perfora-
tion in the upper Gl tract [3]. Although the con-
ventional laparotomy can cure the lesions, it
has the disadvantages of large trauma and

patients, however, the increase in abdominal
pressure attributed to pneumoperitoneum dur-
ing laparoscopy, the elevated diaphragm and
other factors may, to some extent, affect the
circulatory and respiratory functions of elderly
patients and thereby increase the risk of lapa-
roscopy. Whether elderly patients with upper Gl
perforation associated with visible cardiopul-
monary dysfunctions can benefit from laparo-
scopic repair remains unclear. Therefore, it is
still uncertain about how to choose optimal sur-
geries for elderly patients with Gl perforation in
clinical practice. In the present study, we com-
pared the clinical efficacy of laparoscopy and
laparotomy in the treatment of elderly patients
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with Gl perforation, in the hope of providing
guidance for making proper choice in clinical
practice.

Materials and methods
General data

The subjects enrolled in the present study were
100 elderly patients with confirmed upper Gl
perforation, who were admitted to our hospital
between January 2014 and December 2016.
The eligible patients were randomly assigned to
receive either conventional perforation repair
by laparotomy (the laparotomy group, n=50) or
perforation repair by laparoscopy (the laparos-
copy group, n=50). Patients were included in
the present study if they were older than 60
years, and they and their families approved the
surgery. Patients were excluded if they had
severe hepatic and renal dysfunction, severe
cardiopulmonary dysfunction, malignant ulcer
perforation, gastrointestinal malignancy, seve-
re abdominal infection, a history of abdominal
surgery, or conversion to laparotomy. The pres-
ent study was approved by the Hospital Ethics
Committee and all patients provided written
informed consents.

Laparoscopy

After induction of general anesthesia in the
patient, a 1 cm arc incision was made below
the umbilicus to establish pneumoperitoneum
where a laparoscope was inserted through the
umbilicus, followed by puncture and insertion
of the trocars into the sites apart below the left
costal margin at the midclavicular line and
below the right costal margin at the anterior
axillary line, to drain food residue and effusions
as many as possible under the direct vison
through the laparoscope while probing the
upper Gl perforations and identifying the sites
of duodenal and gastric perforations. The duo-
denal perforations were treated using repair of
perforation while the gastric perforation was
repaired with the use of interrupted sutures;
then the sites of perforations were covered by
the greater omentum. The peritoneal and the
pelvic cavities were flushed by normal saline,
followed by placement of a plastic drain tube.

Laparotomy

Under general anesthesia, an incision was cut
through the right upper abdominal of the pa-
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tient, to gain access into the peritoneal cavity
by separating layers of skin and muscle tis-
sues. The effusions below the diaphragm and
in the pelvic cavity were drained away to fully
expose stomach or duodenum for identification
of the lesion sites. The perforations were
sutured using interrupted sutures and finally
covered by the greater omentum. The perito-
neal cavity and the pelvic cavity were flushed by
normal saline, followed by placement of a plas-
tic drain tube.

Outcome measures

Records with regard to all the patients’ surgical
conditions (operative time and intraoperative
bleeding), postoperative recovery (length of
hospital stay, duration of gastrointestinal func-
tion recovery, anal exhaust time and postopera-
tive ambulation time) and the incidence of post-
operative complications were pooled and filed.
The differences between the two groups were
compared using the statistical analysis. The
postoperative pains were assessed using visu-
al analog scale (VAS). The VAS scale is a scale
ranging from O to 10, namely, a scale of 10
grades ranging from O (painless) to 10 scores
(severe pain), with higher scores indicating
more severe pain. The VAS scores were com-
pared between the two groups before surgery
as well as at 1 d and 3 d after surgery. The qual-
ity of life (QOL) questionnaires were used to
assess the postoperative quality of survival of
the patients in the two groups. The QOL ques-
tionnaires covers 45 scores (1-5 scores for
each category) of eight categories (spirit,
fatigue, appetite, pain, sleep, attitude towards
treatment, side effects of treatment and daily
life), with higher scores indicating more survival
and better efficacy. The serum inflammatory
cytokines hs-CRP, IL-6 and TNF-« levels before
surgery and at 1 week after surgery were mea-
sured using the enzyme-linked immunosorbent
assay (ELISA) kit according to the manufac-
ture’s instructions and then comparison of the
three inflammatory cytokines was carried out
between the two groups.

Statistical analysis

All data in the study were analyzed using SPSS
software, version 19.0. Categorical data were
expressed as percentages and the comparison
between groups was performed with the use of
the chi-square test. Measurement data were
expressed as X*s and a student’s t test was
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Table 1. Comparison of basic data between the two

stay, duration of gastrointestinal function
recovery, anal exhaust time and postoper-

ative ambulation time were significantly
shorter in the laparoscopy group than in

groups

Variable Laf::gt(‘)’)my La‘(’jfgg;’py P
Age (year) 65.3+1.6 67.1+1.8 0.752
Gender (n) Male/Female  27/23 26/24 0.321
MDP 12.7£1.5 13.2+1.6 0.548
Diseases-DP 20 (40%) 23 (46%) 0.632
Duodenal perforation 30 (60%) 27 (54%) 0.489
TFOO (h) 14.1+7.1 14.6+7.5 0.813

the laparotomy group (P<0.05, Table 2).

Comparison of the incidence of complica-
tions between the two groups

The intraoperative bleeding occurred in
one patient, intraperitoneal abscess in

Notes: MDP denotes Mean diameter of perforation; GP Gastric

perforation; TFOO Time from onset to operation.

employed to assess the differences between
groups, VAS scores, QOL scores and serum
inflammatory cytokines hs-CRP, IL-6 and TNF-a
levels were compared using repeated mea-
sures analysis of variance (ANOVA). P values
<0.05 were considered to represent statisti-
cally significant differences.

Results

Comparison of general clinical data among the
patients in the two groups

The laparotomy group had 50 patients (27
male, 23 female), with the mean age of 65.3+
1.6 years and mean diameter of perforation
12.7+1.5 mm. Gastric perforation occurred in
20 patients and duodenal perforation occurred
in 30 patients, with the time from onset to oper-
ation 14.1+7.1 h. The laparoscopy group had
50 patients (26 male, 24 female), with the
mean age of 67.1+1.8 years and the mean
diameter of perforation 13.2+1.6 mm. Gastric
perforation occurred in 23 patients and duode-
nal perforation occurred in 27 patients, with
the time from onset to operation 14.6+7.5 h.
There were no significant differences between
the laparotomy group and laparoscopy group in
clinical data including age, gender, the types of
diseases and the mean diameter of perfora-
tion, so both groups were comparable (P>0.05,
Table 1).

Comparison of intraoperative outcomes and
postoperative recovery among the patients in
both groups

Compared with the laparotomy group, the
patients in the laparoscopy group showed sig-
nificantly better intraoperative outcomes (oper-
ative time and intraoperative bleeding; P<0.05).
For postoperative recovery, length of hospital
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one patient, infection in one patient and

intestinal adhesion in one patient in the

laparoscopy group, with an overall compli-

cation rate of 8%. By contrast, the overall
complication rate was 26% in the laparotomy
group, including 4 cases of intraoperative
bleeding, 3 cases of intraperitoneal abscess, 4
cases of infection and 2 cases of intestinal
adhesion. The incidence of complications be-
tween the two groups was statistically signifi-
cant (P<0.05, Figure 1).

Comparison of the VAS cores between the two
groups

The postoperative VAS pain scores before sur-
gery, at 1 day and 3 days after surgery in the
laparotomy group were 7.98+3.21, 3.39+0.76
and 1.35+0.28, respectively. The pain VAS
scores at 1 d and 3 d after surgery in the lapa-
roscopy group were significantly lower than
those of the laparotomy group (P<0.05); but
the preoperative pain VAS scores were insig-
nificantly different between the two groups
(P>0.05, Figure 2).

Comparison of the QOL scores between the
two groups

No statistically significant difference was found
in the QOL scores before surgery between the
two group (P>0.05); but the postoperative QOL
scores were significantly better than preopera-
tive ones among the patients of both groups. In
addition, the QOL scores at 1 month and 3
months after surgery respectively were signifi-
cantly better in the laparoscopy group than in
the laparotomy group (P<0.05, Figure 3).

Comparison of postoperative inflammatory
cytokines between the two groups

The differences in preoperative inflammatory
cytokine hs-CRP, TNF-a and IL-6 levels were
insignificant different between the two groups
(P>0.05); however, the serum hs-CRP, TNF-a
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Table 2. Comparison of intraoperative outcomes and postoperative recovery between the two groups

Intraoperative outcome Postoperative recovery
0D (min) IB (ml) LOS (d) AET (h) DOGFR (h) PAT (h)
Laparotomy 50 85.74+10.86 55.93+10.66 13.92+4.75 47.92+6.97 4.25+1.42 26.12+5.42
Laparoscopy 50 67.53+9.23" 35.58+6.82" 8.87+4.59" 19.89+5.51" 3.11+1.12" 14.71+2.41"
P 0.005 0.006 0.003 0.007 0.012 0.009

Note: “Comparison with the laparotomy group, “P<0.05. OD denotes operation duration; IB Intraoperative bleeding, LOS Length
of stay; DOGFR denotes, Duration of gastrointestinal function recovery, AET Anal exhaust time, PAT postoperative ambulation

Group Case

time.

304
[ laparoscopy group

Wl laparotomy group
204

104

Incidence rates (%)

Figure 1. Comparison of the incidence of complica-
tions between the two groups; "comparison with the
laparotomy group, "P<0.05.

124 [ laparoscopy group
El |aparotomy group

VAS scores

Figure 2. Comparison of postoperative pain among
the patients of the two groups; ‘comparison with the
laparotomy group, "P<0.05.

and IL-6 levels at 1 week after surgery in the
laparoscopy group were significantly lower than
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Figure 3. Comparison of postoperative QOL among
the patients of the two groups; ‘comparison with the
laparotomy group, "P<0.05.

those in the laparotomy group (P<0.05, Figure
4).

Discussion

Duodenal ulcer perforation and gastric ulcer
perforation are common types of perforation
occurred in the upper Gl tract. Once the diseas-
es are identified, it is advisable to perform
emergency surgery [7]. What surgical alterna-
tives are chosen is directly related to the prog-
nosis of elderly patients. Currently, two surgical
methods, laparoscopy and conventional lapa-
rotomy are used in the treatment of perfora-
tions present in the upper Gl tract [8]. Many
studies have shown that laparoscopy is superi-
or to conventional laparotomy in repair of perfo-
ration in the upper Gl tract [9-12]. However, in
these studies, the special factors of elderly
patients have not been taken into consider-
ation. Laparoscopy has advantages of less
severe trauma, faster postoperative recovery,
but elderly patients have worse constitution
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Serum IL-6 expression

Before surgery

and self-repair ability. Most of them are associ-
ated with cardiopulmonary diseases. Besides,
changes in ventilation function and hemody-
namics during laparoscopic procedures are
detrimental to elderly patients. Therefore, the
purpose of this study was to investigate wheth-
er the elderly patients with upper Gl perfora-
tion could benefit from minimally invasive sur-
geries.

Given the characteristics of elderly patients,
they should undergo simple and effective surgi-
cal procedures with shorter operation time and
good prognosis. Laparoscopy has proven an
array of unique advantages over conventional
laparotomy in repair of upper Gl perforations.
As for efficacy, laparoscopy for repair of upper
Gl perforations can extensively check the
abdominal cavity, thoroughly suck up the effu-
sions in the cavity and clean the cavity up,
reducing the incidence of infection attributed
to peritoneal effusions. In this way, it brings
less tissue bleeding, but much clearer vision
field and fewer impacts on the vision field,
resulting in lower incidence of misdiagnosis
and missed diagnosis [13, 14]. As far as com-
plications are concerned, laparoscopy causes
less severe trauma, thereby more effective in
enhancing immune protection of the patient

11995
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Figure 4. Comparison of postoperative inflam-
matory cytokine hs-CRP, TNF-a and IL-6 levels at
1 w after surgery between the two groups; “com-
parison with the laparotomy group, "P<0.05.

[15]. It is of value for the elderly patients with
low immunity as it can directly affect the inci-
dence of postoperative complications. Neve-
rtheless, in one study, laparoscopy was found
to be insignificantly different from laparotomy
in complications [16]. By contrast, the results
of our study showed that the overall complica-
tion rate was significantly lower in the laparos-
copy group than in the laparotomy group. Com-
plications include bleeding, postoperative in-
fection, abdominal or pelvic infection, and in-
testinal adhesions. Among them, intestinal ad-
hesion is a common complication after repair
of perforations in the upper Gl tract. Compared
with laparotomy, laparoscopy with the help of
instruments is easier to remove the effusions
in the intestines, the pelvic cavity and other
occult regions, reducing the incidence of intra-
abdominal infection or intraperitoneal abscess
[17]. During the procedures, laparoscopy avoids
the stimulation of gauze and gloves to the tis-
sues, and reduces exposure to the internal
organs in the abdominal cavity and interfer-
ence to the gastrointestinal tract, leading to
less inflammation and fewer complications
such as intestinal adhesion [18]. As to surgical
trauma, the results of our study demonstrates
that the operation time, intraoperative bleed-
ing, length of hospital stay, anal exhaust time,
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gastrointestinal function recovery time and
postoperative ambulation time in the laparos-
copy group were significantly shorter or early
than those in the laparotomy group. This is due
to a smaller incision of laparoscopic surgery,
without big incision or sutures, so the surgery
becomes less difficult and needs less time.
Relatively closed surgical setting reduces the
interference and stimulation to the abdominal
cavity, allowing quicker recovery the patients’
of gastrointestinal functions and early ambula-
tion [19]. In addition, it is generally not neces-
sary to remove stitches in a laparoscopic sur-
gery, so the length of hospital stay is shorter. As
for postoperative pains, although the preopera-
tive VAS scores did not differ significantly
between the laparoscopy group and the lapa-
rotomy group, the findings at 1 day and 3 days
after surgery showed that the patients in the
laparoscopy group suffered less postoperative
pain than those in the laparotomy group. This
may be attributed to the facts that postopera-
tive pain is reduced because of smaller incision
and less traction of the muscles in the abdomi-
nal walls during the laparoscopic surgery.

When it comes to postoperative inflammation,
laparoscopy can reduce inflammatory respon-
se. The results of our study showed that 1 week
after surgery, the serum hs-CRP, TNF-a and IL-6
levels in the laparoscopy group were signifi-
cantly lower than those in the laparotomy
group. The cytokines Hs-CRP, TNF-a and IL-6
are frequently used as inflammatory stress pre-
dictors. After trauma, mastocytes or eosino-
phils in the body secrete a sea of hs-CRP, TNF-a
and IL-6. The changes in their expression levels
can reveal severity of inflammation in the body.
Ma Z and other researchers have also reported
that laparoscopy is more effective in reducing
the inflammatory cytokines CRP, TNF-a and IL-6
levels than open radical gastrectomy [20]. As
far as postoperative recovery is concerned, the
postoperative overall QOL scores at 1 month
and 3 months in the laparoscopy group were
significantly better than those in the laparoto-
my group. This may be the reasons that lapa-
roscopy is associated with much less damage
to the body. In contrast, the conventional lapa-
rotomy makes more damage to the body [21].
The evaluation of postoperative QOL can quan-
titatively measure the patients, and compre-
hensively reflect the patient’s psychological,
physical and social conditions. Thus, it can pro-
vide evidence for the assessment of clinical
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effects. A study on QOL of laparoscopic colorec-
tal cancer done by a foreign scholar showed
that, compared with the laparotomy group, the
laparoscopy group gained short-term benefits
with regard to the overall QOL scores, which is
consistent with the results of this study [22].

In conclusion, the elderly patients should un-
dergo laparoscopy for repair of perforation
after confirmed with upper Gl perforations. As
compared with the conventional laparotomy,
laparoscopy brings more accurate operational
effects, less severe trauma, less intraoperative
bleeding and inflammatory response, lower in-
cidence of postoperative complications, quick-
er postoperative recovery, as well as less se-
vere pain. However, this study has some limita-
tions, such as a small sample size and single-
centered nature. Large, high-quality prospec-
tive, randomized, controlled studies are requir-
ed to future validate the findings.
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