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Abstract

Background: Acute abdomen is one of the most encoun-
tered presentationsin daily surgical practice. Patients with
acute pain abdomen present with awide range of clinical
signs and symptoms. Most of the time, signs and symptoms
are subtle and are often overlapping. Missed or error in
etiological diagnosisis common among acute abdomen pa-
tients, carrying devastating consequences for the prognosis.
The aetiology varies from region to region, influenced by
various socio-demographic characteristics.

Aimof Sudy: The aim of this study was to evaluate how
diagnosis can be established using laparoscopy in case of
acute abdomen and correlation between clinical findings as
well as other investigations and laparoscopic findings and to
evaluate therapeutic role of laparoscopy in acute abdomen
and evaluating cases of acute abdomen.

Patients and Methods: The present prospective study was
conducted at General Surgery Departments, Ain Shams Uni-
versity Hospitals and Al-Matria teaching hospital throughout
September 2021 and August 2022. The study was carried out
based on the ethical recommendations of the Ethics Unit,
Faculty of Medicine, Ain Shams University, Cairo, Egypt.
The surgical and clinical approaches were elucidated obviously
for al patients, and the informed consents were assigned prior
to study processing. The steps of the current study were
implemented along with the guidelines of the Declaration of
Helsinki.

Results: DL accomplished higher diagnostic accuracy
than US and CT and changed the diagnosis and subsequent
clinical decision of 9.33% of patients compared to CT. Lapar-
oscopy has become a routine procedure in the management
of acute abdominal diseases, with a conversion rate to open
surgery in laparoscopic cholecystectomy being about 5%. DL
has an important role to play in undiagnosed acute abdomen
patients both diagnostically as well as therapeutically.

Conclusion: Diagnostic laparoscopy afeasible, effective,
and safe diagnostic tool in patients with acute abdomen. It
accomplished higher diagnostic accuracy in acute abdomen
when compared with CT and US. Of note, DL changed the
clinical decision in a considerable proportion of patients and
improved their prognosis subsequently. Particularly, DL
improved the management of acute abdomen patients, by
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making a definite diagnosis and access for immediate treatment.
This reduced the perioperative complications, hospital stay,
and readmission rates. It allowed early diagnosis and timely
management of patients presented with acute abdomen in the
emergency setting.

Key Words: Laparoscopy — Acute Abdomen.

Introduction

ACUTE abdomen is one of the most encountered
surgical emergencies. It is responsible for more
than 8% of all emergency department visits, leading

to at least 50% of all surgical admissions [1]. The
underlying a etiologies of the acute abdomen are
several. The most frequently encountered non-

traumatic causes are appendicitis, bowel obstruc-

tion, strangulated or incarcerated hernia, and biliary

tract pathologies [2].

Accurate diagnosis of the underlying causes of
acute abdomen is of paramount importance. This
is because acute abdominal pain may be the symp-
tom of underlying life-threatening condition that
necessitates timely and effective surgical interven-
tion [3]. Where as diagnostic approaches have
witnessed significant improvements, many diag-
nostic pitfalls remain with the diagnosis of acute
abdomen. The differential diagnosis of acute ab-
domen is broad, carrying a high risk of misdiagnosis
and unnecessary surgical procedures [4].

In the emergency setting, diagnostic errors are
estimated to affect 15 of every 100 patients seeking
care for abdominal pain. Such diagnostic errors
led to significant morbidity and mortality and
impacted considerably the health facilities [5,6].

Clinical evaluation of patients with the acute
abdomen isthe first step. However, it is accurate
only in 50% to 76% of patients, delaying the ap-
propriate diagnosis in a considerable proportion
of patients. Even with the most experienced sur-
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geon, one of every five cases could be missed
diagnosed [7,9].

The use of advanced imaging techniques in the
emergency setting has been increased. Throughout
the past era, the employment of computed tomog-
raphy (CT) in the assessment of acute abdomen
witnessed more than a 100% rise rate. Thisis
because the high accuracy and feasibility of CT in
identifying of particular diseases [9,10] . Compared
with conventional ultrasound, CT accomplished a
sensitivity of 89% relative to 70% achieved by
traditional ultrasound [11].

Exposure to ionizing radiation associated with
CT had many repercussions. Therisk of cancer
associated with 1 per 900 patients and the rate of
fetal cancer is 1 per 1800 individual. Thisrisk
should be weighed against the direct diagnostic
benefit of CT in the emergency setting [12]. This
raised general surgeons attention to find a more
accurate and safer diagnostic approach for patients
with acute abdomen.

Emergency laparoscopy may be used to diag-
nose awide variety of acute abdomen causes. It
provides adirect view of the abnormal abdominal
viscera, which other diagnostic tools could not
identify. Diagnostic laparoscopy bridges the gap
between clinical evaluation and major abdominal
exploration. Therefore, it allowstimely detection
of the underlying pathology, which might lead to
severe peritonitis and perforation due to delayed
diagnosis [13].

Laparoscopy could be considered in acute ab-
domen by diagnosis and treatment to determine
the beast incision before laparotomy. This allows
carrying out both procedures at the same settings
This has the advantages of reduced morbidity,
minimized post-operative pain, accelerated recov-
ery, and decreased mortality rate [14].

L aparoscopy reduces the rate of negative
laparotomies. This unrequired operation is associ-
ated with a prolonged hospital stay, increased
hospital costs, and morbidity rate of 5% to 22%
[15,16]. Diagnostic laparoscopy offers accurate and
rapid diagnosis and subsequent treatment of intra-
abdominal pathologies. However, thereis acon-
troversy regarding whether diagnostic laparoscopy
should be applied to patients in which doubt exists
for diagnosing acute abdomen. Thisis because of
the lack of adequate well-structured clinical studies
that evaluate the role of diagnostic laparoscopy in
the acute abdomen [17].

The choice between computed tomography and
diagnostic laparoscopy has many considerations

related to patient factors, anatomical variations,

and surgeon's experience and beliefs [18]. This
leads to the large heterogeneity of the existed

literature regarding the accuracy of diagnostic

laparoscopy in the setting of acute abdomen [19].
Recognizing such evidence will help general sur-

geonstimely employ the most accurate diagnostic

tool in patients with acute abdomen.

Aim of the work:

To evaluate how diagnosis can be established
using laparoscopy in case of acute abdomen and-
correlation between clinical findings aswell as
other investigations and |aparoscopic findings.

Patients and M ethods

Ethical approval: The present prospective study
was conducted at General Surgery Departments,
Ain Shams University Hospitals and Al-Matria
Teaching Hospital throughout September 2021 and
August 2022. The study was carried out based on
the ethical recommendations of the Ethics Unit,
Faculty of Medicine, Ain Shams University, Cairo,
Egypt. The surgical and clinical approaches were
elucidated obvioudly for all patients, and the in-
formed consents were assigned prior to study
processing. The steps of the current study were
implemented along with the guidelines of the
Declaration of Helsinki [20].

Sudy design and sampling: Thiswas a prospec-
tive single-arm diagnostic accuracy study. A total
sample size of 75 patients was required. Sample
size was calculated using STATA 14.2 software
based on the following parameters: 80% power,
95% confidence interval, 0.05 level of significance,
complication rate in diagnostic |aparoscope 5%
versus 22.9% in diagnostic laparoscopy in acute
abdomen as reported in previous study [21], and
oddsratio 5.6. Petients were enrolled using the
convenience sampling method.

Inclusion and exclusion criteria: Patients who
were presented with acute abdomen to the General
Surgery departments and underwent all required
investigations without reaching final diagnosis
were included.

Inclusion criteria: All adult patients who are
presented to the emergency department with diag-
nosis of acute abdomen with undetermined etiology,
ASA scorel, 11 and fit for anesthesia.

Exclusion criteria: Malignancy, pregnancy,
unfit for anesthesia, COPD, heart failure, previous
abdominal operations and medical causes of acute
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abdomen (Diabetic ketoacidosis, Myocardial inf-
arction, etc.).

Pre-operative evaluation:

All patients were subjected to the following:
Detailed medical history: Age, gender, weight,

height, BMI, comorbidities, special habits of med-

ical importance, obstetric history for females,

medications for chronic illness, clinical presentation

of acute abdomen, and ASA score calculation.

Thorough general and local clinical examina-
tion Investigations: Complete blood picture, bleed-
ing Profile, kidney function test (creatinine and
urea), liver function tests (ALT, AST, bilirubin and
albumin), CRP and ESR.

Imaging: Erect abdomen X-ray: Air under dia-
phragm and intestinal obstruction, abdominal ul-
trasound: Exclusion of torsion ovarian cyst in
females, CT abdomen with oral contrast: In sus-
pected viscous perforation or malignancy and ECG:
for patients above 40 years.

Sudy procedures:

Ultrasound: A standard ultrasound (Mindray
DC-T6, Germany) with two probes, including a
7.5-MHz linear probe and a 3.5-MHz convex probe,
was used A 7.5-MHz linear and 3.5-MHz convex
probe of the standard ultrasound device (TOSHIBA/
Xario-Japanese) was used. Results of ultrasonog-
raphy were interpreted by a staff radiologist.

Fig. (1): Ultrasound e blind-ending, non-compressible luminal
structure consistent with an inflamed appendix.
Hypoechoic adjacent collection following perforation.

Computed Tomography: CT scan was performed
using 1500mL of oral contrast medium (2% diatri-
zoatemeglumine [Gastrografin; Bristol-Myers
Squibb, Wallington, CT]) for bowel opacification
90-120 minutes prior to scanning. The CT scan
was performed with the patient in the supine posi-
tion, following an intravenous injection of 90mL
of iodinated contrast medium at arate of 3mL/
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second and a scan delay of approximately 50 sec-
onds. Results of CT scanswere interpreted by a
staff radiologist.

Fig. (2): Axial CT demonstrating free intraperitoneal gas
indicative of perforation.

Fig. (3): Coronal CT demonstrating small bowel obstruction.

Diagnostic laparoscopy: DL was done under
general anesthesia in the supine position. Patients
received preoperative prophylactic antibiotics,
second to third generation cephal osporins. With
open (Hasson) technique and close technique by
anontraumatic trocar or veress needle, 10mm metal
trocars for the camerawere inserted, usually per-
iumbilical. Then alaparoscopic exploration of the
abdomen was done. Additional trocars were inserted
according to the pathology.

Nontraumatic intestinal graspers were used to
deal with the intestine and omentum. Observation
of any fluid and aspiration was done. Searching
for the cause was carried out based on probable
diagnosis and intraoperative findings (nature of
the fluid, aggregation of loops, or omental adhe-
sions). If there was an obvious evident cause,
exploration was completed, and DL was considered
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successful. Dealing with the cause was done
through either complete laparoscopically, laparo-

scopic assisted via planned incision, or total con-
version to open surgery. In case of unclear cause,

amidline exploratory incision was done according
to the most probable diagnosis. The peritoneal

toilet was done by suction irrigation; 5mm laparo-

scopic suction cannulawas used. Irrigation was
done by alarge amount of normal saline. Drains
were inserted according to pathology.

Fig. (4): A diagnostic laparoscopy showing a perforated appendix.

Fig. (5): A diagnostic laparoscopy showing a huge ovarian cyst.

Fig. (6): A diagnostic laparoscopy showing acute cholecystitis.

Post-operative evaluation and follow-up: A
throughout follow-up evaluation for six weeks was
performed. Thisincluded a comprehensive clinical
examination, laboratory investigation, and radio-
logical assessment for early detection and manage-
ment of post-operative complications.

Study outcomes: Time from admission to sur-
gery, intraoperative complications, conversion to
Open surgery, post-operative complications, post-
operative Pain, post-operative hospital stays and
30-day mortality rate.

Satistical analysis: Normally- distributed data
were exemplified in the form of Mean + SD. Cat-
egorical variables will be elucidated as number
and percentage. Receiver operating characteristic
(ROC) curve and area under ROC curve (AUC)
was used to evaluate the diagnostic ability of
diagnostic |aparoscope in detection of the under-
lying cause of acute abdomen. The optimal cut off
points was cal culated to maximize sensitivity and
specificity. Positive predictive value (+PV), nega-
tive predictive value (—PV), positive likelihood
ratio (+LR), and negative likelihood ratio (—LR)
were calculated. All tests were considered signifi-
cant when p<0.05. Statistical analysis was per-
formed using SPSS software version 25 for Win-
dows (SPSS Inc., Chicago, IL, USA) and Med.

Calc software version 20 [22,23]. The figures
were renovated using Graph Pad Prism (Graph Pad
Software, Inc, San Diego) software version 8 (fol-
lowed by Dunnett).

Results

Table (1): Bassline Demographic characteristics.

Number (%)/

Variables Mean + SD
Age (Years) 38.1+7.9
Gender:

Mae 30 (40%)

Female 45 (60%)
BMI (Kg/m?): 29.2+9.3
Comorbidities:
Diabetes 42 (56%)
Hypertension 18 (24%)
Smoking 13 (17.33%)
Renal Dysfunction 7 (9.33%)
Live dysfunction 4 (5.33%)
Cardiovascular disorders 3 (4%)

BMI = Body Mass Index.
SD = Standard Deviation.
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Table (2): Clinical and laboratory findings. Table (4): Computed tomographic findings of acute abdomen.

Number (%0)/ Number (%)/

Variables Mean + SD Variables Mean + SD
Clinical presentation: Acute Appendicitis 35 (46.66%)
Pain 75 (100%) Acute Cholecystitis 8 (10.66%)
Vomiting 36 (48%) Acute perforated bowel:
Fever 29 (38.66%) Duodenal perforation 16 (21.33%)
Congtipation 16 (21.33%) Gastric Perforation 6 (8%)
Diarrhea 9 (12%) Mesenteric ischemia 3 (4%)
Distension 5 (6.66%) Gall bladder perforation 2 (2.66%)
o Acute Diverticulitis 2 (2.66%)
Laboratory findings: Normal Findings 3 (4%)
WBCs count (x1000/mm?) 12.5+4.8
Neutrophil count (%) 75.9+12.6 Table (5): Diagnostic laparoscopy findings of acute abdomen.
Hemoglobin concentration 10.8+£1.6
Platelet count (x1000/mm®) 412+70 Variables Number (%)/
Mean + SD
ASA score: A A diciti 34 (45.33%)
I 55 (7333%) cute ppen |C|.t|-S - . 0
I 12 (16%) Acute Cholecystitis 9 (12%)
M 8 (10.66%) Acute perforated bowel:
Duodenal perforation 18 (24%)
ASA = American Society of Anesthesiology. Gastric Perforation 7 (9.33%)
SD = Standard Deviation. . .
Mesenteric ischemia 3 (4%)
Gall bladder perforation 2 (2.66%)
Acute Diverticulitis 2 (2.66%)
Table (3): Ultrasound Findings of acute abdomen. Normal Findings 0 (0%)

Number (%)/

Variables Mean + SD Table (6): Intraoperative Diagnosis of acute abdomen.
Acute Appendicitis 33 (44%) Variables Number (%)/
. Mean + SD
Acute Cholecystitis 10 (12%)
Acute Appendicitis 31 (41.33%)
Acute perforated bowel: Acute Cholecystitis 8 (10.66%)
Duod-enal perforatl on 14 (20%) Acute perforated bowel:
Gastric Perforation 6 (8%) Duodenal perforation 20 (26.66%)
. . Gastri i 8 (10.66%
Mesenteric ischemia 3 (4%) fic Perforation ( )
Gall bladder perforation 2 (2.66%) g ;Tel;‘lt; '(;3 'SChim' :t _ g g‘;ﬁ’;
S er perforation ()
Acute D'\_’ert_' culitis 1(1.33%) Acute Diverticulitis 2 (2.66%)
Normal Findings 6 (8%) Normal Findings 0 (0%)
SD = Standard Deviation.
Table (7): The accuracy of Ultrasound, CT, and DL for diagnosis of patients with acute abdomen.
Sensitivity 95% ClI Specificity 95% ClI +LR LR +PVv PV AUC valp—ue
Ultrasound 81.82 70.4-90.2 33.33 75-70.1 123 055 120 943 0576 0.38
CT 90.91 81.3-96.6 77.78 40.0-972 409 0.12 312 987 0843 <0.001
DL 96.97 89.5-99.6 86.67 299-925 291 0045 244 995 0.818 <0.001

+PV = Positive predictive value. -PV = Negative predictive value.  +LR = Positive likelihood ratio. —L R = Negative likelihood ratio.
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Table (8): Pairwise comparison of ROC curves for the diagnosis
of Acute abdomen.

Diagnostic Tool p-value 95% ClI

DL versus US <0.001 0.063 to 0.159
DL versusCT 0.80 -0.174 10 0.225
CT versus US 0.0037 0.0871t0 0.44

DL = Diagnostic Laparoscopy.
US = Ultrasound.
CT = Computed Tomography.

Table (9): Intraoperative-related data.

Variables Number (%0)/

Meant SD

Time from admission to surgery (Minutes) 68+10.8
Intraoperative complications:

Bowel Injury 3 (4%)

Liver Injury 2 (2.66%)

CBD injury 1(1.3%)

Vascular Injury 1(1.3%)

Anesthesia-related complications 5 (6.66%)
Estimated Blood loss (ml) 122.4+19.1
Conversion to Open surgery 11 (14.66%)

CBD = Common Bile Duct. SD = Standard Deviation.

Table (10): Post-operative-related data.

Variables Number (%0)/

Meant SD

Post-operative complications:

Fever 3 (4%)

Wound Infection 2 (2.66%)

Paralytic lleus 2 (2.66%)

Leakage 1(1.3%)

Port-Site Hernia 6 (8%)
Post-operative Pain:

Mild 60 (80%)

Moderate 12 (16%)

Severe 3 (4%)
Post-operative hospital stays (Days) 2.6+0.9
30-day mortality rate 2 (2.66%)

SD = Standard Deviation.

Discussion

Acute abdomen is one of the most encountered
presentations in daily surgical practice. Patients
with acute pain abdomen present with awide range
of clinical signs and symptoms. Most of the time,
signs and symptoms are subtle and are often over-
lapping. Missed or error in etiological diagnosis
is common among acute abdomen patients, carrying
devastating consequences for the prognosis. The
aetiology varies from region to region, influenced
by various socio-demographic characteristics [24,25].

Despite new diagnostic developments like ul-
trasonography and computed tomography, an acute
abdominal condition sometimes presents a situation
in which the surgeon opens the abdomen without
aprecise diagnosis. These cases cause a burden
on hospitals and physicians. These limitations
highlighted the need for feasible and accurate
diagnostic tools for diagnosing patients with acute
abdomen in the emergency setting [26-2g].

The laparoscopic approach has revol utionized
the surgical practice. The benefits of accelerated
recovery, reduced morbidity, and mortality achieved
through aless invasive procedure are well estab-
lished. However, there were limited clinical studies
assess the accuracy of DL in patients with acute
abdomen,making the literature inconclusive to
draw firm evidence for current surgical practice
[29-31] . Therefore, the present prospective study
was conducted to reveal therole of DL in managing
patients with acute abdomen and how this tool
changed the diagnosis, treatment plan, and out-
comes of patients subsequently. Such evidence
could help general surgeons diagnose and treat
patients with acute abdomen early.

In the present study, most patients presented
with pain, vomiting and fever. This pattern of
clinical presentation was concomitant with Morsy
et al. [21], study. They reported that abdominal pain
was the most popular presentation, associated with
fever and vomiting. Parallel to this finding, Thakur
et a. [28], reportedthat abdominal pain and tender-
ness were the most presenting manifestations of
acute abdomen. Subsequently, the commonest
cause of acute abdomen was acute appendicitis,
gall bladder pathology, and perforated viscus.

Acute appendicitis was the most common un-
derlying pathology, succeeded by acute perforated
bowel and acute cholecystitis. Coexisted with this
finding, Morsy et a. [21], reported that acute ap-
pendicitis and acute cholecystitis were the most
common underlying etiopathologies. This coinci-
dent with Naveen and Aggarwal et al. [32], who
reported a confirmed intra-operative diagnosis of
acute appendicitis among 23% of patients.

In the current study, DL accomplished higher
diagnostic accuracy than US and CT. The DL
accurately diagnosed 90.6% of patients who pre-
sented with acute abdomen. The tool changed the
etiological diagnosis of acute abdomen in 18.6%
of patients compared to US. Compared with CT,
the DL changed the diagnosis and subsequent
clinical decision of 9.33% of patients. Bachar et
al. [33], reported a higher sensitivity and specificity
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of DL compared to CT in diagnosing patients with
complicated and uncomplicated appendicitis, re-
ducing the risk of perforated appendicitis. In their
study, the diagnostic accuracy of US was signifi-
cantly low, with specificity nearly the same as
clinical judgment.In this respect, Naveen and Ag-
garwal et a. [32], reported an incidence of undiag-
nosed acute abdominal pain despite abdomino-
pelvic CT among 13.33% of patients, which was
diagnosed by DL.

The significant accuracy of DL for diagnosing
patients with acute abdomen has been established
in the literature. Yehiaet al. [34], reported a defin-
itive discriminative ability of DL in 92.5% of
patients who presented with acute abdomen, while
UD showed positive findings in 35% of patients.
Routine use of CT in assessing patients with sus-
pected acute abdomen exposes them to unnecessary
radiation and contrast material, which may endan-
ger the patient, delay definitive therapy, and add
to health expenditure. Golash et al. [35], found that
the definitive diagnosis of acute abdomen was
made in 90% of patients after DL. L aparoscopy
changed the clinical diagnosisin 31.4% of cases.

Majewski, [36], stated that DL indicate the need
for intervention in 96% of cases with a diagnostic
accuracy of 90% and changes in the treatment plan
in 14% of patients. Morsy et a. [21], highlighted
theultimate role of DL, avoiding the unnecessary
laparotomy in 6% of cases with a diagnostic accu-
racy of acute appendicitis of 85.71%. Furthermore,
Mohammed Ali et al. [37], reported a definitive
diagnosis of 99% of patients with DL, avoiding
the risks of unnecessary laparotomiesin four cases.
de Rungs-Brown et al. [26], reported aclinical
correlation with findings in the DL of 96.1 %.

Diagnostic Laparoscopy is useful for making
adefinitive clinical diagnosis whenever thereisa
diagnostic dilemma. It is an effective technique
for bridging the gap between clinical evaluation
and major surgical exploration. Laparoscopy reveals
either no abnormality or discovers a disease requir-
ing no surgery for proper management, thus avoid-
ing an unnecessary burden of nontherapeutic
laparotomies. Furthermore, DL prevents severe
peritonitis, which may result from adelay in diag-
nosis. DL important role to play in undiagnosed
acute abdomen patients both diagnostically as well
as therapeutically [15].

Laparoscopy has become a routine procedure
in the management of acute abdominal diseases.
It is considered an excellent therapeutic and addi-
tional diagnostic tool in selected cases. In the
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present study, Laparoscopy succeeded in the defin-

itive management of 85.33% of patients, in which
14.66% necessitated the conversion to open surgery.

Navez et al. [38], concluded that the conversion
rate to open surgery in laparoscopic cholecystec-

tomy is about 10%. The incidence of conversion
iS9.5% if surgery is performed within 2 days from
the onset of symptoms and risesto 16.1 % if surgery
is done within 4 days [39].

Early diagnostic L aparoscopy provides better
visualization, better cosmesis and less radiation
exposure. Short hospital stay, fewer repeated in-
vestigations, decreased antibiotic and analgesic
requirements, early oral feed and ambulation form
the basis of decreased costs with early diagnostic
Laparoscopy [18] . Thawait et a. [40], reported that
early laparoscopy is valuable in the management
of acute nonspecific abdominal pain. It provides
significantly high diagnostic accuracy. It permits
early patient discharge and minimizes the incidence
of unnecessary laparotomy.

Laparoscopy is very sensitive for the diagnosis
of appendicitis, whether acute or chronic and not
only detects appendicitis but also avoids negative
appendicectomy [41] . Yehiaet al. [34], reported
thatthe emergency laparoscopy is adiagnostic and
therapeutic option in the majority of acute abdom-
inal pain conditions to minimize unnecessary
laparotomies [34] . In the present study, laparoscopic
surgery was associated with minimal intraoperative
and post-operative complications. This was parallel
with Mbadiwe et a. [42], who reported a signifi-
cantly lower complication rate with Laparoscopy
in comparison to the open approach.

Thereaux et a. [43], reported alow risk of redo
surgery among L aparoscopy operated patients and
areduction in mean hospital stays. In this concern,
Mohammed Ali et al. [37], reported an intraoperative
complications rate of 7%, post-operative compli-
cations rate of 11% and mortality rate of 1%.
Nandyala and Coelho [27], reported the diagnostic
accuracy of DL in diagnosing young adult females
presented with acute abdomen, particularly with
equivocal data. Diagnostic Laparoscopy offers a
superior overview of the abdominal cavity with
minimal traumato the patient. If further surgery
is needed, it may take the form of either alaparo-
scopic procedure or open surgery. Laparoscopic
findings guide the incision for open surgery. The
complications associated with Laparoscopy are
few and can be minimized further by using the
mini-laparotomy technique. Diagnostic L aparos-
copy has the advantage of therapeutic interventions
like laparoscopic appendicectomy, |aparoscopic
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adhesiolysis, and laparoscopic peptic perforation
repair performed simultaneously with the minimal
investigation and high diagnostic and therapeutic
accuracy [44].

Subramaniam, [45], reported that DL gives all
benefits of minimally invasive surgery. Not much
pain, a shorter period of hospitalization, small
scars, low infection rates and most importantly,
accurate diagnosis and the correct treatment of
most intra-abdominal conditions.

Conditions amenable to therapeutic laparoscopy
include appendicitis, perforated peptic ulcer, diver-
ticulitis, small bowel obstruction, acute cholecys-
titis, diaphragmatic rupture and splenic or hepatic
injury. Laparoscopy in cases of perforated viscus
allowed detection of the site of perforation. It
offered aminimally invasive therapeutic tool for
the treatment of these cases asin perforated duo-
denal ulcer repair [38, 46-48].

Diagnostic Laparoscopy reduces overall hospital
stay and post-operative complications, including
pain and early return to work and avoids ugly scars.
Another advantage of this diagnostic method is
that it provides a prompt diagnosis, thus saving
hospital stays. Costs are increased at the beginning,
but they are ultimately decreased by the shorter
hospitalization, omitting the costs of prolonged
diagnostics, therapeutic delay, and potentially
higher complication and mortality rates. Addition-
aly, Laparoscopy as adiagnostic aid has the added
advantage of no radiation exposure [49-51].

Despite the potential advantages of DL, lapar-
oscopy is an invasive procedure, and there is still
controversy about whether this technique should
be applied to all patientsin the emergency setting.
Laparoscopy should cautiously be considered when-
ever thereis suspected difficulty in accessing the
abdomen, such asin cases of organomegaly, ad-
herence syndrome, or bowel distension. Further-
more, laparoscopy requires infrastructure and
trained manpower which may not be available
everywhere [52,44] .

Conclusion:

Diagnostic laparoscopy afeasible, effective,
and safe diagnostic tool in patients with acute
abdomen. It accomplished higher diagnostic accu-
racy in acute abdomen when compared with CT
and US. Of note, DL changed the clinical decision
in a considerable proportion of patients and im-
proved their prognosis subsequently. Particularly,
DL improved the management of acute abdomen

patients, by making a definite diagnosis and access
for immediate treatment. This reduced the periop-
erative complications, hospital stay, and readmis-
sion rates. It allowed early diagnosis and timely
management of patients presented with acute ab-
domen in the emergency setting.
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