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ABSTRACT

Background: Treatment of blunt abdominal trauma requires a precise diagnosis that is not always possible with
imaging techniques. The introduction of laparoscopic technique is increasingly used alternative to open surgery.
Diagnostic laparoscopy with therapeutic option in stable patients is an emerging technique. Objective: To assess the
efficacy of laparoscopy and its role in patients with blunt abdominal trauma. Patients and methods: 40
hemodynamically stable patients with suspicious abdominal injuries underwent diagnostic or therapeutic laparoscopy at
the trauma service of Zagazig University Hospital. Inclusion criteria: hemodynamically stable patients with suspicious
abdominal injuries. Exclusion criteria: penetrating abdominal trauma, marked hemodynamic instability, Patients with
increased intracranial tension and Patients with general or local contra-indications for laparoscopy. Operative
technique: creation of Pneumoperitonium with placement of three ports, one 10-mm for the telescope and two 5-mm
trocars. If necessary, accessory trocars were inserted. A thorough exploration of the abdominal cavity was carried out.
The hemoperitoneum or bowel contents were aspirated, and the lesion causing the injury was located and manged, If
possible. Conversion to laparotomy was decided in cases of nonsatisfactory or incomplete abdominal examination
Statistical analysis: SPSS version 15. Results: laparoscopic mangement showed results better than that of open
exploration as regard postoperative pain, operative time, hospital stay and most of complications. Conclusion:
Laparoscopic mangemant of haemodynamically stable blunt trauma is a promising solution which needs increasing its
learning curve for optimum results.
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INTRODUCTION minimally invasive techniques in abdominal
he decision, in favor of surgery or trauma cases ¥
nonoperative conservative treatment in blunt The most common indications for laparoscopic
abdominal trauma, requires a precise diagnosis diag—-nosis and treatment:
that is not always possible with imaging 1. Free fluid of unknown source.
techniques. There is great danger that an, injury to 2. Blunt trauma - suspected intestinal injury
the diaphragm or intestines may be over-looked. 3. Injury to the mesentery.
Indications for exploratory laparotomy have 4. Unclear abdomen after blunt trauma
traditionally been generous, to the extent that up 5. Pancreatic injury.
to 41% of exploratory laparotomies turn out to be 6. Penetrating trauma - stable patient
nontherapeutic ”. A diagnostic laparoscopy with The positioning and preparation of the patient for
therapeutic option should only be attempted in trauma laparoscopy is essentially the same as for a
stable patients. Three trocars are usually used and trauma laparotomy. Conversion to conventional
the abdomen is explored systematically, beginning open approach to the thorax and abdomen should
with the right upper quadrant and continuing be possible without delay or additional
clockwise. Hollow viscus injuries and injuries to preparation as for every trauma laparotomy ©.
the diaphragm and mesentery can be detected and Objective
sutured laparoscopically. Injuries to parenchymal In view of the above, this study was
organs are not a primary focus of laparoscopy, but conducted to assess the efficacy of laparoscopy
with a laparoscopic approach, they usually no and its role in patients with blunt abdominal
longer bleed in stable patients and can be sealed trauma.
with tissue adhesive and collagen tamponade to PATIENTS AND METHODS
prevent re-bleeding @. From April 2010 and March 2012, 40
The routine use of laparoscopy can achieve a hemodynamically stable patients with suspicious
sensitivity of 90-100% in abdominal trauma. This abdominal injuries underwent diagnostic or
can reduce the number of unnecessary therapeutic laparoscopy at the trauma service of
laparotomies and the related morbidity. © Zagazig University Hospital. Laparoscopic
Laparoscopy can be performed safely and evaluation was performed only on patients who
effectively in stable patients with abdominal met the inclusion criteria.
trauma. The most important advantages are Inclusion criteria
reduction of the nontherapeutic laparotomy rate, All stable patients with blunt abdominal
morbidity, shortening of hospitalization, and cost- trauma -other than those mentioned in the contra-
effectiveness. In the future, new developments of indications- were included namely:
equipment can be expected to increase the use of » Stable patients with definite occurrence of intra-

abdominal injury.
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 Patients with equivocal result by clinical and
radiological evaluation.

Exclusion criteria

The following patients will be excluded from our
study:

Stable patients not in need for any intervention for
conservative management.

« Patients with penetrating abdominal trauma.
Patients with marked hemodynamic instability,
those cannot tolerate the delays in laparoscopic
entry into the abdomen and the pneumo-
peritonium that laparoscopy requires.

« Patients with definite occurrence of major abdominal

injury that cannot be managed laparoscopically
e.g. pancereatico-duedenal injury.

Patients with increased intracranial tension and
poly-traumatized patients (more than two organs
affected.

« Patients with general or local contra-indications for

laparoscopy as decompensated cardiac patients
and patients with previous major abdominal
surgery expecting marked intra-abdominal
adhesions.

Preparation of patients

Patients consented to diagnostic or therapeutic
laparoscopy and  exploratory  laparotomy
whenever needed.

Initially all patient were subjected to proper
history taking including: age, sex, mode and time
of trauma, concurrent injury, time of last meal and
associated medical illness. Then proper general
and local examination was conducted. Then all
patients were investigated regarding:

CBC, to be repeated after 6 or 12 hours for
selected cases.

Kidney functions, liver functions, coagulation
profile, serum sodium and potassium level and
blood sugar level .

surgeon standing at the patient’s left side and the
patient in the Trendelenburg position .

Inspection of the pelvic structures, including
the sigmoid colon, both groins, both iliac regions,
and the bladder was done. Thereafter, the right
side of the colon was inspected, and the small
bowel was examined from the ileocecal valve to
the ligament of Treitz, with care taken to inspect
both sides of the mesentery carefully.

The transverse colon, splenic flexure, and
descending colon were inspected with the surgeon
standing at the patient’s right side. The liver,
stomach, spleen, and diaphragm were inspected
with the patient in the reverse Trendelenburg
position.

After the abdominal cavity had been
examined carefully, the hemoperitoneum or bowel
contents were aspirated, and the lesion causing the
injury was located. If necessary, accessory trocars
were inserted, depending on the site of the lesion.
Conversion to laparotomy was decided in cases of
nonsatisfactory  or  incomplete  abdominal
examination. In the event of active bleeding,
hemostasis was performed with diathermy, clips,
endoloop-type ligation and suture-ligation.

Postoperatively, the patients were observed
for vital data, Hb level, and return of bowel
functions and wound complications. The patients
who underwent splenectomy were given
vaccination against meningococcal,
pneumococcal, and H. influenza type B infections.
The patients were discharged after return of
normal bowel functions, drain removal and any
complication was ruled out.

Patient assessment

Postoperative  assessment included pain
assessment, the mechanism of injury, operative
technique, operative time, length of hospital stay

- Serum amylase.

- Chest X-ray.

- X-ray abdomen and pelvis; erect and supine.
- Pelvi-abdominal ultrasound .

- Pelvi-abdominal CT.

and complications. To assess the postoperative
pain, visual analogue scale of pain was used with
the results drawn on 10cm scale ranging from 0
(no pain) to 10 (worst pain).

Statistical analysis:

Operative technique

Laparoscopic evaluations were performed in
the operating room with the patient under general
anesthesia by a team with significant experience
in emergency laparotomy and laparoscopy.
Pneumoperitoneum with carbon dioxide was
established via an open technique at the
umbilicus, and a forward-viewing laparoscope
(30°) was inserted. Two additional 5 or 10- and
12-mm trocars were placed laterally to the right
and left rectus sheath. Intraabdominal pressure
was limited to 15 mmHg .A thorough exploration
of the abdominal cavity was carried out with the

Data were coded, entered and analyzed using

SPSS version 15.Qui square and t-test were used.
RESULTS

Demographic data of patients included in the
study as regard to age and sex is demonstrated in
table (1).

The mechanisms of injury were shown in
table (2). The most common causes of BAT are
road traffic accident followed by pedestrian
accidents, fall from heights and abdominal blows.
ISS of some cases, as shown in table (3), was
apparently high. This was due to associated
extremities and pelvic injuries In spite of the
various diagnostic methods currently used
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(abdominal ultrasonography and computed
tomography scan), it is difficult to evaluate the
presence and severity of intraabdominal injuries
as shown in table (4).

Most of cases were injury of liver followed by
spleen. Five cases showed only minimal
intraperitoneal blood with no definitive injury,
table (5).

As shown in table (6), cases completed
laparoscopicaly extended up to two hours as in
gastric repair. Time of laparoscopic exploration of
abdominal cavity ranged from 25 to 35 minutes
before decision of conversion. 13 cases were
converted to open repair. Small intestinal,
uncontrolled splenic and liver injuries were the
causes of conversion.

Table (1): Demographic data

Post operative pain was less in cases
completed laparoscopically which is statistically
significant, table (7). Pain was controlled by
intramuscular diclofenac sodium and replaced by
oral ketofen on resuming oral intake.

As shown in table (8) the incidence of
postoperative wound infection had much more
decreased in completely laparoscopic cases.There
is significant difference between the periods of
hospital stay of both groups, table (9). Hospital
stay extended up to 11 days in open exploration
for management of deep infection. Most of
hospital stay in laparoscopic group did not exceed
3 days with few cases stayed in hospital up to 8
day.

X +SD Range
Age (years) 37.93 + 10.7 18 - 60
Male % Female %

Gender 22 55 18 45

Table (2): mechanism of injury
No. %

Motor accident 14 35.0

Pedstrian 10 25.0

Fall from height 8 20.0

Physical assault 5 12.5

Sport accident 3 7.5
Table (3): ISS of cases

ISS X+SD range

i 38.0+6.1 20 - 51
Table (4): preoperative imaging findings
No. %

FAST

- ve 16 40

+ve 24 60

CT

- ve 11 27.5

+ve 29 725
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Table (5): Type of intrabdominal injuries

Non-converted Converted (n=13) X? P
(n=27)

- Ve 5 18.5 0 0.0 1.32 0.25
Spleen 5 18.5 5 38.5 0.95 0.32
Liver 11 40.7 5 38.5 0.02 0.89
Small intestine 0 0.0 3 23.1 6.57 0.011
Mesenteric 4 22 0 0.0 1.88 0.17
stomach 2

Table (6): Duration of laparoscopic management

Non converted
(N=

27)

Converted (laparoscopic time)
N=13

X +SD

55.9 +17.4

315+ 3.1

Range 20125

25—-35

Table (7): Pain assessment in the post-operative period; visual analogue scale of pain (VAP)

Non-converted Converted t- test p-value
N =27 N=13
VAP
x = SD 2.93+0.8 7.31+£0.75 16.1 <0.001
Range 2-14 6-8
Table (8): Wound infections
Non-converted (n=27) Converted (n=13) X? P
N % N %
No. 26 96.3 7 53.8 8.21 0.004
Yes 1 3.7 6 46.2
Table (9): hospital stay
Non-converted Converted t- test p-value
Hospital stay (days)
x +SD 3.26 £1.65 59+1.0 5.36 <0.001
Range 1-8 4 - 11

DISCUSSION

The abdomen arguably presents the greatest
diagnostic and therapeutic challenge among all the
zones of injury because it requires an experienced
surgical clinician and frequently advanced
imaging or invasive procedures for accurate
diagnosis and definitive therapy for traumatic
injury ©

The most common mechanism of BAT are
road traffic accidents followed by pedestrian
accidents, fall from heights and abdominal blows.
On contrary, Al-Ayoubi et al, ™ reported that fall
from height was the most common mechanism,
126 patients of 256, followed by traffic accident

Clinical abdominal examination is inaccurate
for the assessment of the BAT patients since there
are often distracting injuries, altered levels of
consciousness, non specific signs and symptoms,
and large differences in individual patient
reactions to intra-abdominal injury ©.

The mean of ISS, in this study, was 38. This is
due to associated pelvic and extremity injury. This
is consistent with Avarello et al, © with 1SS of
39.9. It was due to head and pelvic injuries. ISS
was 19.3 with Feliz et al. @2,

Due to the recognized inadequacies of
physical examination, trauma surgeons have come
to rely on a number of diagnostic adjuncts.
Commonly used modalities include diagnostic

-377-



Z.U.M.J.Vol.19; N.5; September; 2013

Role Of Laparoscopy In Bluntabdominal Trauma

peritoneal lavage (DPL) and computed
tomography (CT). Focused abdominal sonography
for trauma (FAST) has been included in the
diagnostic armamentarium of Hoff et al., (**.

Despite their many positive qualities, all
diagnostic methods have some drawbacks. There
has been increasing interest in the use of
abdominal US because it is portable, noninvasive,
rapid, and easily repeatable.. FAST examination is
rapidly becoming an accepted practice in many
trauma centers. The FAST procedure surveys for
blood in the pericardial sac and intraabdominal
fluid collection in Morison’s pouch, the
splenorenal recess, bilateral subphrenic space,
bilateral paracolic gutter, and Douglas cul de sac.
It is completed in about 2.5 min However, it
definitely is an operator-dependant test, and it is
less accurate for diagnosis of diaphragmatic and
hollow viscous injury 2,

Laparoscopy was first used for a trauma
patient in 1956 by Lamy ™ since then,
Gazzaniga et al. ““ and Carnevale et al. ® have
noted that laparoscopy is useful for determining
the need for laparotomy. Berci et al *® reported
that he had reduced the number of nontherapeutic
laparotomies performed for hemoperitoneum by
25% through the use of laparoscopy in 150
patients with blunt abdominal trauma .

In our study, we used U/S for all patients as
an initial assessment modality, which is similar to
Hoff et al., ™. In practice management guidelines
for the evaluation of blunt abdominal trauma who
considered FAST as the initial diagnostic
modality to exclude hemoperitoneum.

Also, in support to current study, Kendall et
al., @ found out a reported limitation of
ultrasound in the setting of blunt trauma was poor
specificity for determining the source of
hemoperitoneum, as well as a limited ability to
detect solid organ injury (SOI) in the absence of
free fluid. Tsui and colleagues *”, in BAT, rapid
determination of which patients should require
emergency laparotomy is crucial for life saving,
especially for those with unstable
haemodynamics. On the other hand, avoidance of
unnecessary laparotomy, which is an invasive
procedure with inherent complications, is also
important. The FAST scan provides a useful
initial diagnostic tool for this kind of patient.

In our work FAST was positive in 24
patients; 60% and it was negative in 16 pt; 40%.

Also, Schniiriger et al., ® in their clinical
study implied that the FAST examination at the
primary assessment failed to detect free fluid or
organ lesions in 1 of every 5 patients with
confirmed spleen or liver injury and they
concluded that the low overall diagnostic

sensitivity of FAST may lead to under estimated
injury patterns and delayed complications may
occur. Hence, in hemodynamically stable patients
with abdominal trauma, an early CT scan should
be considered.

So that, we used CT scan for all patients with
blunt abdominal trauma who were stable and co-
operative. It was more accurate in diagnosing
solid organ injury but missed hollow visceral
injuries and this was similar to study of Banz et
al., ™ who stated that CT exhibits very high
sensitivity and specificity in detecting the majority
of solid organ injuries, but unfortunately misses
up to 15% of small bowel and mesenteric injuries
as well as some acute pancreatic injuries, also
Lee et al., ® considered CT was the definitive
technique because of its high sensitivity and
specificity in injury detection, localization, and
grading . However, CT may not be an option for
those patients who are clinically unstable to travel
to the CT scanner, who are pregnant, or who will
not fit in the scanner due to their body habitus.
Sonography has some specific advantages over
CT in that it is a bedside examination, is a
relatively expedient examination, and uses
nonionizing radiation. Furthermore, patients
undergoing sonography do not require contrast
agents and thus are spared the associated risk of
contrast reaction and nephrotoxicity.

In our series Pelvi-abdominal CT was
positive in 21 patients; 16 pt had intra-abdominal
collection and 5 patients had evident organ injury,
and it was negative in 19 patients .

In the evaluation and management of the
abdominal injury, current diagnostic methods
have a defined sensitivity, specificity, and
accuracy, but none of these represents a gold
standard. Thus abdominal exploration by
laparotomy should not be discarded as a worthy
diagnostic and therapeutic procedure for patients
with equivocal and unreliable findings. It is
associated with complication rates as high as 40%
including a 10% to 40% negative laparotomy rate,
a 20% morbidity rate, a 0% to 5% mortality rate
and a 3% long-term risk of bowel obstruction ¢

Whereas, inspection of the abdominal parities
and solid viscera is relatively easy to perform,
complete examination of the intestine presents a
greater challenge, with a 5% missed injury rate
per patient. Careful and complete inspection of
the bowel and its mesentery is imperative if
!gg)aroscopic trauma examination is to be credible

In the current study, 40 patients with blunt
abdominal trauma, haemodynamically stable,
underwent diagnostic laparoscopy. Five patients
were negative whereas thirteen patients were

-378-



Z.U.M.J.Vol.19; N.5; September; 2013

Role Of Laparoscopy In Bluntabdominal Trauma

converted to conventional open exploration. Most
of the converted cases were small bowel and
splenic injuries .

We used laparoscopy as diagnostic and
therapeutic tool in the managment of blunt
abdominal trauma and we found it helpful and
were consistent with Prasad and Agarwal @
who confirmed that the role of laparoscopy in
blunt trauma has yet to be defined. In experienced
hands, it has been shown to reduce the negative
laparotomy rate and identify and treat
diaphragmatic and visceral injuries. In our study 5
patients from those subjected to laparoscopy were
negative and avoided negative laparotomies,
whereas 22 patients benefits from therapeutic
intervention and 13 patients from diagnostic.
Johnson et al, ® reported that, over the 10-year
study period, 22 patients sustaining blunt trauma
underwent diagnostic laparoscopy. Laparoscopy
was negative in 4 (18.2%) patients and
nontherapeutic in 15 (68.2%) patients. Three
patients (13.6%) required conversion to an open
procedure

This also was consistent with Choi and Lim,
@4 They found out that diagnostic and therapeutic
laparoscopy applied to carefully select
hemodynamically stable trauma patients proved to
be safe and technically feasible. It also reduced
the negative and nontherapeutic laparotomies and
offered profound therapeutic potential and cost
effectiveness. In addition, Sitnikov et al., ® in
their study concluded that, diagnostic and
therapeutic video assisted laparoscopy can
confidently be used in trauma centers as a
diagnostic and therapeutic technique in patients
with small bowel injuries (SBIs). This technique
has demonstrated significant accuracy, specificity,
and sensitivity in triage and management of SBls
patients. Hence it allows early diagnosis of bowel
injury, decreasing the time to definitive repair,
and when combined with therapeutic laparoscopy
reduces morbidity, mortality, hospital costs, and
length of hospitalization associated with
nontherapeutic open laparotomy and their
complications in patients with SBIs.

It is likely that the continued evolution of
minimally invasive surgery will provide
additional lessons that will challenge traditional
concepts and change the way patients are cared
for in the future @

The average hospital stay for the group that
underwent totally therapeutic laparoscopy (n = 27)
was 3.2 days, but the stay for the nontherapeutic
(converted) laparoscopy group (n = 13) was 5.9
days. There were significant difference between
the hospital stay with advantage for laparoscopy
due to less pain and early recovery. This was

consistent with Johnson et al, ®®. The mean

length of hospital stay, in this study, for patients
with blunt injuries was 9 days for the laparoscopy-
only group compared with 20 days for those
requiring laparotomy

One patient in the totally laparoscopic cases
had wound infection that involved the umbilical
port site and 6 patients had wound infection in
converted cases. The management was
conservative by antibiotic and opening the wound.
Another patient had paralytic ileus that lasted for
5 days and subsided spontaneously with
conservative management by intra-venous fluid
and electrolyte balance. And the last patient had
atelectasis that had manifested on the third day by
fever, cough and decreased air entry on left lower
lung segment. The patient was managed
conservatively by chest exercise and third
generation cephalosporin.  All the recorded
complications have reported to occur more
frequently with open laparotomy than in
laparoscopic surgery .

There were two missed injuries, and no
mortality occurred in the series, so laparoscopy
can be considered safe with regard to the minimal

morbidity, high sensitivity and specificity
observed in our study.
Conclusion:  Laparoscopic  mangemant  of

haemodynamically stable blunt trauma is a

promising solution which needs increasing its

learning curve for optimum results.
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