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The technique of laparoscopic appendectomy has been modified several times in the past 20 years. In this report, we have described
our modifications regarding the position of ports placement and closure of the base of appendix. Three surgeons successfully
performed laparoscopic appendectomy in 108 cases with these modifications during the 3-year period. The first 10 mm port is placed
in the periumbilical region. The second 10 mm and third 5 mm ports are inserted in the left and right side of abdomen below the pubic
hairline respectively. Then the telescope is transferred from the periumbilical to the left suprapubic port. This mode of access leads to
optimal ergonomics and cosmesis. For securing the base of appendix, only one Hem-o-lok clip (nonabsorbable polymer clip) is applied
on each side. The use of Hem-o-lok clip is simple, safe and decreases the time and cost of laparoscopic appendectomy.
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ORIGINAL ARTICLE

ABSTRACT

INTRODUCTION

Since the first introduction of laparoscopic appendectomy
by Semm in 1987, this procedure has been modified several
times.1,2 Two important issues in this procedure are mode
of port placement and control of appendiceal stump.

Laparoscopic appendectomy is usually done through
three ports. In some circumstances, one or two puncture
techniques have been performed, and occasionally the fourth
port became necessary. In standard technique, the telescope
is inserted through periumbilical port. Then a 10 mm port is
placed in left lower quadrant and a 5 mm port is placed in
right lower quadrant. This configuration of port insertion
has two drawbacks with respect to cosmesis and
ergonomics. First, the cosmetic result is not ideal. The other
disadvantage is that it requires the operating surgeon to stand
in an ergonomically unfavorable position with one arm
crossed over the patient’s body.3,4

The standard technique for securing the base of the
appendix is by double endoloop ligatures. However,
application of endoloop requires dexterity and training.
Another technique is application of endoscopic staplers. But
this is a more expensive method for closure of the stump of
the appendix, which is particularly important in developing
countries.5,6

In this report, we described our technique regarding
configuration of ports and control of base of appendix during
laparoscopic appendectomy.

OPERATIVE TECHNIQUE

We have modified the position of ports placement and
closure of base of appendix. Three surgeons performed
laparoscopic appendectomy in 108 cases with these
modifications during the past 3 years.

The first 10 mm port is placed in periumbilical region.
Introducing telescope and careful transillumination of skin
enables to find a suitable position of two other ports. The
second 10 mm and third 5 mm ports are inserted in the left
and right side of abdomen below the pubic hairline
respectively (Fig. 1). Then we transfer the telescope from
the periumbilical to the left suprapubic port. Ergonomically,
this technique with the optical axis lying between the two
working axes with wide manipulation angle is optimal for
laparoscopic surgery (Fig. 2). Additionally, the elevation
angle of the working instrument traversing the umbilical
region (which is at a higher level than the suprapubic region
in an inflated abdomen) is suitable (see Fig. 1).4

For securing the base of appendix and ligation of
mesoappendix, Hem-o-lok clip (Weck Closure Systems,
Research Triangle Park, NC, USA) is applied (Figs 3A to E).

Fig. 1: Ports position for laparoscopic appendectomy: Two ports in
suprapubic region and reinsertion of laparoscope through left
suprapubic port
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Application of the clips at the base of appendix is done by a
special applier for the Hem-o-lok clip (Fig. 3A). Only one
Hem-o-lok clip, size L or XL is placed at 90º to the base of
the appendix on the proximal part and one on the distal part
which would be removed (Figs 4A to F). We did not
encounter any complications related to the use of Hem-o-lok
clips, such as bleeding or leakage from appendiceal stump.

DISCUSSION

In practice, this mode of port placement offers several
benefits. Two ports can be inserted below the pubic hairline
with no visible scars. This modification not only improves
the cosmetic result but also provides optimal ergonomics.
First, the telescope, pointing upward and to the right, affords
much better visualization of the base of appendix (see Fig. 2).

Fig. 2: Optimal working space: Optical axis lying between the two
working instruments with wide manipulation angel

Figs 3A to E: Hem-o-lok clips and applier
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In comparison, the visibility of a periumbilical telescope is
less desirable as it might be impaired by a distended cecum.
Second, with the tip of appendix retracted upward by the
left hand grasper, the mesoappendix would assume a
favorable position for dissection by a dissector inserted
through the periumbilical port (see Fig. 2). Third, an
instrument in this position carries less risk of
electrocoagulation injury to the sigmoid loop compared to
when it is inserted through the left lower quadrant port.
Therefore, this configuration provides good and safe surgical

exposure for laparoscopic appendectomy.4 However, there
are some important technical points during trocar insertion
in the suprapubic region. Selection of suitable position with
careful transillumination is necessary to prevent bleeding
from abdominal wall vessels. Insertion of trocars in this
place can be slightly difficult because the suprapubic
peritoneum is flexible and typically results in tenting of the
peritoneum before the trocar tip penetrates into the abdominal
cavity (Figs 5A and B). Routine use of Foley catheter
prevents urinary bladder injury.3

Figs 4A to F: Closure of the mesoappendix (A-C) and base of appendix (D-F) with one hem-o-lok clip on
patient side and one on specimen side
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Figs 5A and B: Tenting of peritoneum during insertion of left 10 mm (A) and right 5 mm (B) suprapubic ports
(A: Inflamed appendix in right inferior corner)

We have good experience with application of
Hem-o-lok clip for securing the stump of appendix. The
successful uses of Hem-o-lok clips, which are nonabsorbable
polymer clips, have been shown in different procedures.5-7

Design of its applier markedly decreases the chance of
possible fall out of the clip (Fig. 3), and operative time is
shorter in relation to application of the endoloop. The cost
of Hem-o-lok clips is lower than endoscopic staplers and
endoloop ligatures.5 Moreover, its application is easy. Some
technical points must be considered during the application
of Hem-o-lok clip. Because of the locking mechanism, it is
very important that the clip fits tightly around the base of
the appendix prior to closure of the locking mechanism, as
slipping off the base of the appendix may result in incomplete
security. Every Hem-o-lok clip must be applied at 90º to the
base of the appendix, which was shown to be important
during the application of this clip on the vessel.5,7

CONCLUSION
According to our experiences and previous reports,3-6 the
better ergonomics and cosmetic results are advantages of
placement of two ports in suprapubic area and transferring
the laparoscope to the left suprapubic port in comparison
to standard port position. The feasibility of application,
shorter time of operation and lower cost of Hem-o-lok clips
are advantages of this technique for ligation of appendiceal
stump in comparison to the standard endoloop ligature.
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Appendiceal stump appendicitis is a very rare surgical event, though acute appendicitis is still the most common cause of abdominal
surgeries worldwide. The incidence of appendiceal stump appendicitis is on a gradual rise possibly due to laparoscopic surgeries. In this
study, we report a 54-year-old woman with preoperatively diagnosed stump appendicitis by ultrasound who underwent a laparoscopic
appendectomy 8 years ago.

Keywords: Appendiceal stump appendicitis, Laparoscopic appendectomy.

ORIGINAL ARTICLE

ABSTRACT

INTRODUCTION

Acute appendicitis is still the most common cause of
abdominal surgeries worldwide. Even though the clinical
features of stump appendicitis do not differ from those of
acute appendicitis, the diagnosis is often not considered
due to prior surgical history.

This  paper reports a patient with preoperatively
diagnosed stump appendicitis by ultrasound who had
undergone a laparoscopic appendectomy 8 years ago.

CASE REPORT

A 54-year-old woman was admitted with diffuse abdominal
pain, nausea and vomiting since 2 days. There was no
relevant medical history except a laparoscopic appendec-
tomy performed 8 years ago. On physical examination, she
had temperature of 39ºC (axillary), blood pressure
110/70 mm Hg and pulse rate of 100/minute. Her abdomen
was tender and there was a rebound tenderness and guarding
in right iliac fossa.

Routine labortary tests, such as total count was 15,500
with majority of polymorphonuclear leukocytes (PMN)
(73%).

Examination of previous operation records confirmed
laparoscopic removal of suppurative appendicitis. Abdominal
ultrasound revealed small amount of fluid in right iliac fossa
and increased thickness (8 mm) of the residual cecal
appendix. A preoperative diagnosis of stump appendicitis
was made.

Patient was posted for laparotomy procedure. Per-
operative findings were cecal edema, and multiple adhesions
between omentum and cecum. Further exploration  revealed
inflammed remnant appendiceal stump measuring around
4 cm (Figs 1 and 2). Stump appendectomy was done.

Abdomen was closed in layers. Histopathological
examination confirmed stump appendicitis.

DISCUSSION

Stump appendicitis is a rare clinicopathological entity
characterized by inflammation of appendiceal remnant after
incomplete appendectomy. This clinical condition should
be considered in differential diagnosis of acute abdominal
pain and surgery should not be delayed.

Following the first case reported by Rose in 1945, around
36 cases have been reported in worldwide medical literature.
Majority of the patients fall within 11 to 72 years. Clinical
presentation of stump appendicitis may be acute or subacute
and can occur as early as 2 months to 50 years after initial
appendectomy. Appendiceal stump lengths are reported to
range from 0.5 to 5.1 cm. Leaving a stump less than
3 mm long in the original surgery may prevent stump
appendicitis. In our case, the length of the appendiceal stump

Fig. 1: Inflammed remnant appendiceal stump
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was 40 mm. CT scan and ultrasonography findings may
not be specific for stump appendicitis. Associated changes,
like pericecal inflammatory changes, cecal wall thickening,
abscess formation and fluid in the right paracolic gutter
may be seen.

Preoperative CT scan is a more effective technique to
aid diagnosis. The incidence of stump appendicitis is
increased possibly due to usage of laparoscopic surgical
techniques.

Prior history of appendectomy cannot rule out possibility
of appendicitis. This dilemma may sometimes delay in
diagnosis and treatment. Therefore, a high index of suspicion
is required for diagnosis.
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Background: To compare laparoscopic versus open management of the hydatid cyst of liver regarding recurrence rate, the surgical
approach to liver echinococcosis is still a controversial issue. This study shows our results of surgical treatment of liver hydatid cysts
during a 5 years period.

Methods: A prospective study of 32 patients operated on in a 5-year period (1999-2003) in Dubrava University Hospital, Zagreb,
Croatia, with hepatic hydatid cyst. All patients were preoperatively treated with albendazole. In 32 patients, total pericystectomy without
opening the cyst cavity was performed laparoscopically, other procedures were used as surgical approach.

Results: There was no mortality after 5 to 6 months follow-up, but in one patient, in the open partial pericystectomy group, recurrence
of the disease occurred after 2 to 3 years. When a laparoscopic procedure was done, there were no complications or recurrence. The
median operative duration for open surgery was 100.0 minutes (range 60.0-210.0) and for laparoscopic surgery 67.5 minutes (range
60.0-120.0). The median length of hospitalization for open surgery was 8.0 days (range 7.0-14.0) and for laparoscopic surgery 5.0 days
(range 4.0-7.0).

Conclusion: Total pericystectomy without opening the cyst cavity, preceded by preoperative albendazole therapy is the method of
choice for hepatic hydatid cyst treatment. Despite the small group of patients, our first results show laparoscopic total pericystectomy,
without opening the cyst cavity, in the treatment of hepatic hydatid cyst.

Keywords: Laparoscopical treatment, Liver, Hydatid cyst, Abdominal approach.

ORIGINAL ARTICLE

ABSTRACT

INTRODUCTION

Hydatid disease is a rare entity primarily affecting the
population of developing countries. Septation and
calcification of the cysts with a high antibody titer in the
patient’s serum confirm the diagnosis, although more
sophisticated tests have been applied recently. Surgery
constitutes the primary treatment with a variety of techniques
based on the principles of eradication and elimination of
recurrence by means of spillage avoidance.
1. Hydatid disease is endemic mainly in the

Mediterranean countries, the Middle East, South
America, India, Northern China and other sheep-raising
areas; however, owing to increased travel and tourism
all over the world, it can be found anywhere, even in
developed countries. Hydatid disease is a zoonotic
infection caused by adult or larval stages of the
cestode Echinococcus granulosus.

2. The prevalence of hydatid disease among human was
determined as 9.1% in a World Health Organization study
in central Peruvian Andes.

3. In humans, most hydatid cyst occur in the liver and
75% of these are single cyst and other common organs
included are lung, spleen and kidney.

4. The hydatid cyst of the liver has two layers: The
ectocyst—a dense fibrous host reaction to the parasite,
and the parasite—derived endocyst which has an outer
laminated and an inner germinal layer. The single-celled

germinal membrane gives rise to broad capsules, which
contain the scoleces and daughter cysts, which float
freely in the clear cyst fluid.

5. Surgery remains the gold standard in terms of therapy
for patients with hepatic hydatid cyst. Despite significant
advances in medical treatment and interventional
radiology, the conventional operative procedures of the
hydatid cyst of the liver, like enucleation, cystectomy,
evacuation, marsupilization, etc., which involve a
significant morbidity especially in term of wound
infection are used. Laparoscopic treatment of hepatic
hydatid disease has been increasingly popular parallel to
the progress in laparoscopic surgery.

6. Controversies about the role of laparoscopy in the
management of liver hydatid cyst have not been resolved;
these controversies include selection of patients and
surgical technique. This study presents our experience
and results in laparoscopic treatment of hepatic hydatid
cysts.1-3

PATIENTS AND METHODS

From November 2007 to January 2010, 32 patients with
liver hydatid cyst were treated laparoscopically in the
Department of General Surgery, Ain Shams University
Hospital, Cairo, Egypt and New Al-Jedaani Hospital,
Jeddah, Saudi Arabia. The study group consisted of 14 men
and 18 women. Ages ranged from 26 to 63 years (mean

10.5005/jp-journals-10007-1108
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age 43.4 years). The most common complaints were dull
pain at the right hypochondrium or/and epigastrium and
palpable mass. Patients were diagnosed by ultrasonography
(US) (Fig. 1), computed tomography (CT), magnetic
resonance imaging (MRI) and confirmed by serological
examination (immunoelectrophoresis which has a high
sensitivity, being positive in 30 patients). We excluded cases
with multiple liver hydatid cysts having more than two or
cysts located in blind area for laparoscopic procedures, like
segments 1, 2 and 7. Our exclusion criteria also included
intraparenchymal location of the cyst or cysts with thick
and calcified walls. All procedures were performed under
general anesthesia and in the supine position. Prophylactic
antibiotics were administered for 30 minutes before the
operation. The surgeon and the camera assistant standing
on the left side of the patient with the assistant and scrub
nurse standing on the right side of the patient. Four ports
were placed, a supraumbilical 10 mm port through which a
0° telescope inserted, another 10 mm port inserted at the
epigastrium as near as possible to the cyst and used as a
working channel and two additional 5 mm ports inserted
according to the cyst location.4 From the epigastric port,
gauzes soaked with 20% hypertonic saline as scolicidal agent
were introduced into the abdominal cavity and placed around
the cyst. The cyst was punctured with long laparoscopic
needles connected to vacuum suction through epigastric
port; another sucker was introduced through the right
5 mm port to avoid accidental spillage of the cyst content.
Cystic fluid was aspirated and then 100 ml of 20%
hypertonic saline was injected inside cyst via the same needle
then aspirated (Fig. 2), this procedure was repeated three
times and then the needle was withdrawn while still
connected to suction to prevent back spillage from needle,
and then deflated cystic wall was suspended by two graspers,
and cystotomy was performed by electocautry, and the
laminated membrane was carefully removed and put into
endobag and retrieved through epigastric port, then the

laparoscope was inserted into the cyst to exclude any biliary
communication or retained daughter cysts. The cystic cavity
was irrigated with 20% hypertonic saline several times, and
partial or near total cystectomy was done by using harmonic
scalpel, then a drain was placed in the remaining cystic
cavity, and gauzes were placed in an endosac and removed.
Postoperative follow-up was very smooth, oral fluid intake
was allowed next day of operation, drain was removed
at 48 hours after operation if no apparent bile in the drain,
patients were discharged to home and advised for follow-up
at 2 weeks, 3 months and 6 months and then yearly by
ultrasound and serological tests (immunoelectrophoresis
test).5,8,11

Indications

1. Single superficial cyst that may rupture
2. Large cyst with multiple daughter cysts
3. Cysts in communication with the biliary tree
4. Infected cysts
5. Cysts giving compression to the near vital organs.

Contraindications

1. Dead cysts
2. Multiple cysts
3. Cysts difficult to access
4. Small cysts.

LAPAROSCOPIC PROCEDURE

A lot of clinical studies that had been done to compare
laparoscopic vs open hydatid liver particularly the reccurence
rate, most of them advocate laparoscopy that is why in last
years morbidity and mortality decrease.

Palanivelu planned a recent technique, the so-called
Palanivelu Hydatis System (PHS). The PHS consists of a
complex system of fenestrated trocar and cannulas through
which it reduced at least the peritoneal spillage.

Fig. 1: Exposure of liver hydatid Fig. 2: Aspiration
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to another suction machine is introduced into the cannula
and is pushed into the cyst. The suction is immediate and
happens either into the body of the hollow trocar and into
the suction cannula, or into cannula and then into the suction
side-channel.The trocar is removed, the peritoneal cavity is
irrigated by the main channel while the suction is maintained
all the time. After removing fluid, the telescope is introduced
to visualize the interior of the cavity for control any cyst-
biliary communication; a scolicidal agent is instilled into the
cyst cavity and after 10 minutes it is suctioned and the cyst
is marsupialized. In case of bile leakage, use of scolicidal
agent is avoided.10,11

Although the rate of recurrence is lower with radical
surgery, application is limited as the associated morbidity
and mortality rates are high.6 In the radical surgery cases
in our study, four were in the left lobe lateral segment
with straightforward localization and the other 14 were
exophytic locations, therefore, there was no mortality or
morbidity related to surgery. The laparoscopic approach
is a treatment method developed in recent years using an
umbrella trocar to perform partial or total cystectomy.6,7

ALBENDAZOLE TREATMENT

All patients with hydatid disease the size was seen to have
increased, firstly albendazole treatment was administered.
When the size continued to increase despite this, then surgery
was planned at our clinic were administered
10 mg/kg albendazole for 14 to 21 days preoperatively.
During this period, liver function tests were closely observed.
For all patients undergoing surgery, the same treatment
protocol was recommended on postoperative day 1 and
continued for 14 to 21 days. If patients experienced
recurrence during follow-up, again 14 to 21 days treatment
was administered preoperatively, and the postoperative
treatment period was 2 months (Figs 4 to 6).

RESULTS

Around 32 patients (18 women and 14 men) with liver
hydatid cyst underwent laparoscopic cystotomy and partial
cystectomy during the study period from November 2007
to January 2010. The presenting symptoms of patients is
shown in Table 1. Abdominal ultrasound, abdominal
computed tomography and serological examination
(immunoelectrophoresis) confirmed the diagnosis of hepatic
hydatid cyst in all patients. A total of 28 patients had solitary
liver cyst and four patients had two cysts; 16 cysts located
in segment 6, 12 cysts located in segments, four cysts
located in segment 3 and four cysts located in segments 4.
Mean operative time was 54 minutes (range 45-130 minutes).
No conversion to open procedure was required. We had
one case that devolped an aphylaxis during procedure but
recovered well, the anaphylaxis devolped secondary to direct

Radical Surgery

In the pericystectomy technique (Fig. 3), the cyst was
totally removed together with 1 cm of the liver
parenchyma, without opening the cavity. In a left lobe
lateral segmentectomy, to secure the vasculature of the
left lobe lateral segment, the segmentectomy was
performed after taking the mesentery. In both situations,
drain put in area of operative field.

Conservative Surgery

The anterior wall of the cystic lesion was removed as widely
as possible. All the components of the cyst were removed
from the interior. After washing the operated area with saline
or Betadine solution, one or two drains were placed.
Omentopexy was not performed when cysts were located
proximally but was performed when cysts were located
inferior to the liver.5-7,9

Contraindications

1. Deep intraparenchimal cysts
2. Posterior cyst
3. More than three cysts
4. Cysts with tick and calcified walls
5. Cysts characterized by heterogeneous complex mass

(Gharbi type 4 )
6. Cyst less than 3 cm in diameter
7. Serious coagulation abnormalities.

TECHNIQUE

After creating pneumoperitoneum through the umbilicus and
after identifying the hydatid cyst, the PDS trocar is
introduced into the peritoneal cavity directly over the hydatid
cyst. Once the trocar is removed only the cannula is
advanced until its tip is in contact with the hydatid cyst
surface. After suction with cannula, a 5 mm trocar joined

Fig. 3: Pericystectomy
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DISCUSSION
In our study, 72.8% of the patients were symptomatic,
while 27.2% were asymptomatic. In all of the patients, the
cysts found were ≥ 6 cm. The choice of the better
management of hydatid cyst of the liver is very difficult
because of variable clinicopathological aspects. The
treatment should be individualized to the morphology, size,
number and location of the cysts. Hydatid liver disease is
still endemic in certain regions of the world. The incidence
of hydatid disease in Turkey ranges from 2/10,00,000 to
1/2,000 in different studies. The progresses fulfilled in the
latest years by laparoscopic management have made the
applications of this technique possible to a more and more
number of growing cases. It is sure that the Palanivelu
Hydatid System (PHS) has revolutionized the treatment of
hydatid cyst of the liver because this sealed procedure
not only avoids any spillage of the fluid but also allows
intracystic magnified visualization for cyst biliary
communications. By its application, fields are excluded only
deep intraparenchymal or posterior cysts situated close to
the vena cava. Consequently, reduced time range
hospitalization that is for the laparoscopy, in the opinion of
some authors, of 3 to 12 day against the mean hospitalization
time range in the open that is of 9 to 20 days; mortality with
the laparoscopic procedure goes down to almost 0% and
morbidity has determinate dramatic and sensible reduction
of the recurrence.8,9

CONCLUSION
It is better and safe to use laparoscopy in treatment of hydatid
liver with less morbidity, mortality and recurrence rate in
comparison with open technique.

It is recommended to use postoperative albendazole
therapy.
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Background: The trauma victims are considered the top critical patients and require a rapid decision in the management. As the main
fear is bleeding, so most of them ended having laparotomy, although almost 40% ended having a less invasive management like using
laparoscopy.

Materials and methods: The use of laparoscopy as a diagnostic (with the facility to be used as a therapeutic) option at the same setting
can be considered a very good tool provided the patient is hemodynamically stable. Classically, standard three ports (extraport can be
added according to therapeutic technique) are used. Most of the intestinal, mesenteric and diaphragmatic injuries can be detected and
repaired successfully as well as some parenchymal injuries, provided not bleeding actively and, if necessary, using some tissue
adhesives.

Results: The laparoscopic technique as a diagnostic as well as therapeutic tool (in some cases) can be used safely and with fewer
complications as it reduces the significant number of negative laparotomies.

Conclusion: An access to the abdominal cavity laparoscopically can achieve good results in hemodynamically stable patients and
avoids the morbidities related to laparotomy, decreases hospital stay and considered as a cost-effective tool.

Keywords: Abdominal trauma, Laparoscopy.

ORIGINAL ARTICLE

ABSTRACT

INTRODUCTION

The death rate due to trauma is increasing in the industrialized
country, whether blunt or penetrating injury. Most of the
victims are of young age groups. Most of the multiply injured
patients dies before reaching hospital because of severe
neurological or vascular injuries. Due to the increasing
experience of the surgeon, minimal access surgery has found
its way in the diagnosis as well as treatment of patients. As
the patients are considered critical, so they need a rapid
decision to be managed either surgically or conservatively.
The hemodynamically unstable patients has a less chance
of conservative approach, in reverse to that the stable one
can be managed conservatively, although this is not
applicable in all circumstances. In spite of using different
tools to diagnose injuries, sometime a great challenge will
phase the treating physician but that should not make a
delay in proper management.1

MATERIALS AND METHODS

The management of trauma patients should be through a
systematic way according to ATLS protocol which implies
a rapid and proper examination, knowing the mechanism
and severity of injury, and a concise history, if possible
which all together provides a clue to the possible injuries.
Many diagnostic tools are available for quick assessment,
like focused abdominal sonography for trauma (FAST),
diagnostic peritoneal lavage (DPL) (Figs 1 to 3) and
computerized tomography scan (CT scan).1,3 Fig. 2: Technique of inserting DPL catheter

Fig. 1: Diagnostic peritoneal lavage kit

10.5005/jp-journals-10007-1109
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DPL and FAST provide a quick access to assess the
internal bleeding and are very specific but not sensitive (do
not provide the information of the source of bleeding).
Usually, the unstable patients fall into this group and require
urgent laparotomy.6

On the other hand, CT scan has to be used for stable
patient as it is time consuming and needs transfer to the
radiology department. It provides a sound knowledge of
injury and the source of bleeding, and is very specific in
delineating solid organ injuries.

Of the abovementioned diagnostic tools, each has its
own drawback, i.e. DPL and FAST (Figs 4 to 7) are not
informative in regards to parenchymal injuries. DPL, FAST
and CT scan—all can miss hollow viscus and diaphragmatic
injuries.

In some cases of stable blunt abdominal trauma, when
the diagnosis is of uncertainty and most of the cases of
penetrating injuries, the role of laparoscopy should be

Fig. 3: Positive DPL test Fig. 5: Focused abdominal sonography for trauma (FAST)

Fig. 4: Technique of FAST

Fig. 6: Fluid in the Morison pouch

Fig. 7: Fluid in the splenorenal pouch

considered strongly as among the best tool in diagnosis and
sometimes treatment as well.

The standard three ports are used (one optical and two
operating ports) (Fig. 8); a systematic clock wise diagnostic
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The standard method of resuscitating trauma patient is
to follow ABCDE protocol (airway, breathing, circulation,
disability and exposure). Treating airway has number one
priority because if the patient can respond well, it indicates
almost near normal ventilation and oxygenation as well as
normal level of consciousness (GCS of 15/15). In
resuscitating these patients, the 1st hour from the time of
accident is uniquely important which is called golden hour,
due to the importance of managing the life-threatening injury
in that particular time, and within these critical minutes
airway management should be the first task of the
paramedics or physician. When life-threatening injuries, like
tension pneumothorax, massive hemothorax, injury to the
thoracic aorta and ruptured bronchopulmonary tree, have
happened, the resuscitation has to be as fast as airway,
because some of them affects the airway, oxygenation and
ventilation at the same time. Bleeding is always considered
as a threatening signal towards death, that is why it is the
most stressful one to be managed, here is the arena where
surgeon has to act quickly and properly as minutes will be
counted rather than hours, and when the case is not
hemodynamically stable, the option of laparoscopic approach
does not exist and should not be attempted because it is
time consuming and leads to many cardiorespiratory
derangements in an already compromised victim.

Still as part of primary resuscitation, the last but not the
least is neurological assessment as neurogenic shock should
be kept in mind and not to be confused with the hypovolemic
one, and examining (exposing) the patient in a warm
environment to avoid hypothermia.

The revolution in surgery nowadays is towards minimal
access approach, neither the less, this has also taken over
in traumatology for selected cases (stable patients whether
sustained blunt or penetrating injuries). Not only that, some
trauma centers have made their own approach in handling
theses cases with the use of video-assisted techniques.

Previously there were literatures not supporting to the
use of laparoscopy in trauma due to complications, including
missed intestinal injuries, trocar and needle-related enteral
and vascular injuries as well as gas embolism, but this has
dramatically reduced as the new techniques and
triangulations with ergonomics has respected.1 Some authors
have reported gas embolism in cases of inferior vena cava
laceration,8 this was the lead point to the gasless technique.
Tension pneumothorax has also been reported in cases of
diaphragmatic injuries.9

Sometime inspite of using all the high quality
investigations and imaging techniques, intra-abdominal
injuries remain as a great challenge to be diagnosed, and
so that is why still laparotomy is performed as a standard
line of treatment. Provided the patient is stable, this is the
field where laparoscopy has a great role. Although it is

exploration should be undertaken starting from right
hypochondrial region, assessing all solid organs, lower
esophagus, stomach, duodenum and rest of small bowel by
running it from ileocecal valve to duodenojejunal junction,
colon and rectum, mesentery as well as diaphragm as mostly
missed by the noninvasive radiological tools.

Violating the peritoneum in the penetrating wound injury
is an indication for laparoscopic exploration, and sometime
local wound exploration is not informative due to the
tangential track of the injury, provided the peritonitis is
excluded because that declares a delayed presentation which
needs aggressive surgical intervention and toileting.

A retrospective cohort study made for about 86 patients
who sustained abdominal stab wound and were divided into
two groups, resulted in reducing nontherapeutic laparotomy
and avoiding its complications in most of the
hemodynamically stable cases.2

In some other studies, an extensive review is made on
the effect of laparoscopy as a diagnostic and therapeutic
tool in the management of diaphragmatic ruptures, and
considered the best line of management,4 even a rare case
of traumatic intrapericardial diaphragmatic injury and
herniation were managed successfully.

Although it is out of debate that video-assisted laparoscopy
and thoracoscopy should be conducted for stable patient,
some study has shown beneficial even for unstable cases,
provided it is utilized properly in experienced hand.

DISCUSSION

The American College of Surgeon, committee on trauma
has standardized the management of patients sustaining
trauma whether blunt or penetrating after an accident
happened to the orthopedic surgeon Dr Jim Styner who
crashed his small plane into the rural area in 1976. After
that a new program was developed in 1978 (the year of 1st
ATLS course).

Fig. 8: Three-port technique



Aryan Ahmed

16
JAYPEE

not used routinely, a significant number of therapeutic
procedures were applied like repair of injured diaphragm
(Figs 9A and B) using suture, stapler or even mesh, closure
of bowel perforation, resection anastomosis of injured
intestine, control of parenchymal injuries using adhesives,
energy sources, splenectomy and even distal
pancreatectomy.7

Although in our review, we have shown that laparoscopy
can be used for both penetrating and blunt trauma in a
hemodynamically stable case, nowadays most of the level
1 trauma centers all over the world have developed their
own program in dealing mostly with penetrating injury as it
seems more promising to be the standard in the near future
than for blunt injuries.

Cardiorespiratory derangement can be expected in
laparoscopic surgery as creating pneumoperitoneum using
carbon dioxide decreases the venous return by compressing
the vena cava and thus pooling blood in the lower part of
body, splinting the diaphragm also leads to improper
ventilation and oxygenation. So, if this is the case for a
patient undergoing an elective surgery (the derangements
can be compensated during surgery by anesthetist), why to

Figs 9A and B: Diaphragmatic injury (arrow)

A

B

Fig. 10: Splenic injury

 Fig. 11: Hepatic injury

double the risk in a compromised unstable patient, this is a
question that has been answered by many pioneers of trauma
surgery and has been uncovered in so many literatures, that
the case should undergo laparotomy rather than video-
assisted surgery.5

Conducting the laparoscopic surgery for trauma
patients is better to be under low pressure pneumo-
peritomeum as it will be tolerated rather than the routine
14 mm Hg pressure.

In treating injuries, many techniques have been
described. For example, in splenic injury (Fig. 10) (stable
case), tissue adhesive has been used with good result as
well as for hepatic injuries (Fig. 11), even sometime partial
splenectomy can be conducted depending on the skill of
operating surgeon. Diaphragmatic rupture and tears are
treated by using suture, stapler or even sometime a properly
sized synthetic mesh. Mesenteric tears are dealt with
depending on its size and bowel affection, it ranges from
simple closure of the defect to bowel resection and
anastomosis.7

Diaphragmatic injury is a matter of concern as the signs
and symptoms may be delayed regardless of the mechanism
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of injury, in that view the key hole approach is the best way
for repair.

CONCLUSIONS

It is safe and technically feasible to use laparoscopy as a
diagnostic and therapeutic tool in the management of selected
hemodynamically stable cases.10

The data has shown that it decreases the rate of negative
laparotomy when applied properly in experienced hand, as
the surgeon has a great role in utilizing video-assisted
technique for trauma cases when there is a good familiarity
with the procedure and improvement in the skills, including
ergonomics, port positioning and depth perception, is
respected.
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Recent advances in laparoscopic surgery have led to development of various laparoscopic techniques, both for treatment of malfunctioning
catheter and insertion of a dialysis catheter. Most of the techniques use two to four ports. Each port entry can cause weakness of the
abdominal wall, and hence possibility of leak or hernia. The technique of single port has been introduced for the management of
obstructed catheter and insertion of another catheter. In this article, we report and evaluate the results of single port technique in the
placement of tenckhoff catheter in chronic renal failure patients (in both adult patients and children).

Aim: To know the efficacy and safety of laparoscopic single port insertion of peritoneal dialysis catheter (tenckhoff) and its value in
catheter efficiency time, postoperative complications, hospital stay, operation time.

Materials and methods: A review of literature by searching in Google, Springer library facility available at the world laparoscopy hospital.

Characteristics of variables: Male : Female ratio, mean age, catheter survival rate, hospitalization period, early and late postoperative
complications, rate of hernia and leak, catheter migration, exit site infection.

Keywords: Laparoscopy, Tenckhoff, PD catheter.

REVIEW ARTICLE

ABSTRACT

DETAILS OF THE PROCEDURE

The procedure is done under general anesthesia; patient
was positioned in supine and 5 mm port was inserted for
telescope at the left lateral margin of the rectus muscle in
the upper quadrant at the midclavicular line.
Pneumoperitoneum was created through same port. An
intra-abdominal pressure was kept below 12 mm Hg during
the procedure.

Diagnostic laparoscopy was done; a 5 mm incision was
made just to the left of the umbilicus by 2 cm, and a coiled
catheter was inserted towards the pelvis in a 45º angle to
the abdominal wall.

The catheter position was checked, and patency insured
by flushing, and good inflow and outflow obtained.

The catheter was then heparinized and used for dialysis
after 2 weeks (Figs 1 and 2).

Mean operation time was 25 minutes.

DISCUSSION AND RESULTS

Laparoscopic Tenckhoff catheter insertion was introduced
in 1980. It has advantage over the open and percutaneous
methods. It has lower incidence of flow obstruction, less
chance of visceral injury and better patient compliance. The
single-port method was developed for the management of

Fig. 1: Coiled catheter used in laparoscopic method Fig. 2: Two types of PD catheters: Straight and Coiled

10.5005/jp-journals-10007-1110
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malfunctioning catheters and insertion of the catheter in a
complicated abdominal cavity.

CONCLUSION

Compared to open and multiple-port techniques, single-port
laparoscopic tenckhoff catheter insertion is safe, with very
high catheter survival rate, good patient compliance, less
early and late postoperative complications, less chances of
leak and hernia, less hospitalization time and less exit site
infection rate.
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Backgrounds: With the advancement of science and technology in the field of minimal access surgery and refinement of techniques in
laparoscopic resection of rectal cancer, it has been widely accepted that the procedure is technically feasible. The safety and oncologic
efficacy of laparoscopic colonic cancer resection have been demonstrated. However, the availability of review and data are scarce in
evaluating the perioperative safety and long-term oncologic outcome between laparoscopic surgery in the setting of rectal cancer and
open approach.

Aim: The aim of this review is to provide an update on most recent review regarding perioperative safety and oncologic feasibility of
laparoscopic resection for rectal cancer.

Methods: A review of up-to-date literature and the more recent retrospective and prospective data on laparoscopic resection for rectal
cancer were undertaken for utilizing Pubmed/Google/Springer Link, specifically focussing on the long-term and perioperative outcomes.

Keywords: Rectal cancer, Laparoscopic rectal resection, Anterior resection.

REVIEW ARTICLE

ABSTRACT

INTRODUCTION
In the current age of minimally invasive surgery,
laparoscopic surgery (LPS) for colon cancer has been
established as oncologically equivalent to conventional open
surgery. The advantages of laparoscopic surgery have
translated into smaller incisions and shorter recovery.
However, regarding rectal cancer surgery, laparoscopic
resection encounters far more challenges mainly due to steep
learning curve and technical challenges including difficulties
for pelvic exposure, rectal dissection, sphincter preservation
and more importantly a lack of long-term data from large
scale randomized controled trail (RCT) series.

CONVERSION RATE
In general, rectal cancer surgery is associated with high
morbidity and mortality rates as compared to colon cancer
surgery. The addition of total mesorectal excision (TME)
reduces the local recurrence rate, but complete removal of
mesorectum down to the pelvic floor devascularizes the
rectal stump and increases anastomotic leak predisposing
to higher mortality and morbidity. However, the safety of
laparoscopic rectal cancer surgery has been extensively
reported in the literature. In a recent Cochrane review of
4,424 patients from 48 studies comparing laparoscopic vs
open TME for rectal cancer, Breukink reported no significant
differences in morbidity and mortality rates with several
short-term advantages in favor of laparoscopic resection,
such as less blood loss, quicker return to normal diet, less
pain as measured by narcotic use and reduced length of
hospital stay.1

Among larger series, the morbidity and mortality rates
of laparoscopic resection for rectal cancer ranged from 6.1
to 40% and 0 to 3% respectively.2-12 All reports comparing
laparoscopic vs open rectal cancer resection, including
laparoscopic resection and APR, found no difference in
morbidity and mortality.

The feasibility of any laparoscopic procedure is reflected
by the associated conversion rate. It is a very important
marker for laparoscopic success. The reported conversion
rate of laparoscopic resection for rectal cancer generally
range from 6 to 15.5%.13-17 Excellent results could be
achieved from series performed by single surgeons or
surgical teams.8,14,15,17,18 Leroy and Tsang et al reported
conversion of only 3 and 1.9% respectively, in their series
for laparoscopic rectal resection.4,7 Open conversion during
laparoscopic rectal resection has been reported to be
associated with poor perioperative and oncological outcome.
Strohlein et al9 related an increase in metachronous
metastasis and local recurrence in the converted group when
compared with successful laparoscopic resection and open
surgery group in rectal cancer surgery (metachronous
metastasis: 26.3 vs 17.8 vs 14.9% respectively; local
recurrence: 16 vs 6.9 vs 9.5% respectively). The multicenter
CLASICC trial reported one of the highest conversion rates
(34%) among the published reports and demonstrated poor
perioperative outcome. When compared with the open group
and successful laparoscopic resection, patients with
conversion for colorectal resection in the CLASICC trial
had higher operative mortality (5 vs 1 vs 9% respectively)

10.5005/jp-journals-10007-1111
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and also a higher complication rate.2 Pugliese et al reported
a 10% conversion in a series of 209 patients with
laparoscopic rectal resection and observed significantly
higher anastomotic leak rate in the converted group
(p = 0.008).19 Both the CLASICC trial and the non-
randomized comparative series from Strohlein et al reported
tumor infiltration/fixation and obesity as the most common
reason of conversion.2,9 Fixation of tumor indicates more
advanced disease and has been suggested as a reason of
poor oncologic outcomes in previous studies.9,20

PORT-SITE METASTASIS

The actual overall incidence of port-site metastasis is a rare
event and about 0.1% from reviews and meta-analysis on
this subject.16,21,22 This figure is comparable to that of
wound recurrence following open surgery.23,24 According
to these findings, port-site metastasis is not an inherent
drawback of LPS for rectal cancer.

LYMPH NODES HARVESTED

A proper oncologic curative resection of rectal cancer
requires the adequate resection of regional lymph nodes.
Retrieved lymph nodes are associated with improved survival
and increased accuracy in staging. From most of the
previous comparative studies, the mean number of lymph
nodes retrieved ranges from 10 to 13.3 and that there was
no significant difference compared with the open
procedure.3,5,9,10,13 In fact, there is an RCT trial which
reported a difference in favor of laparoscopic TME.25

LOCAL RECURRENCE

Local recurrence is a key indicator of oncological adequacy
in rectal cancer surgery which varies dramatically among
surgeons, the surgical technique being a major determinant.

In open surgery, the standard for local recurrence has
been set by Heald et al26 who reported a 4% local recurrence
rate following low anterior resection of the rectum and TME
with 10 years follow-up. The majority of the studies found
similar local recurrence rates ranging from 3.9 to 5.9% for
laparoscopic rectal resection.14,27,28

LONG-TERM OUTCOME

Long-term survival data following laparoscopic resection
of the rectum are scanty in the literature. The majority of
long-term outcome data refer to a single surgeon experience
series or comparative studies and only five RCT studies
focusing on this subject are currently available with different
length of median follow-up period with figures ranging from
33.1 to 87.2 months.14,18,25,29,30 Data from these series
reported no difference in terms of local recurrence, overall
and disease-free survival among groups.

In contrast, Laurent et al28 reported a better survival
rate in laparoscopic stage III tumors with no difference in
term of local recurrence and cancer-free survival between
laparoscopic and open surgery with similar quality of surgery
in a monocentric comparative study with over 400 patients
with mid-and low-rectal cancer. A better survival rate in
patients with stage III tumor was also reported by Lacy
et al31 in an RCT trial in patients with colon cancer and by
Morino et al5 in a prospective comparative study which
focused on patients with extraperitoneal rectal cancer treated
with laparoscopic or open surgery. More recently, Law
et al32 reported in a comparative monocenter series with a
median follow-up of 34 months in patients with stage II
and III rectal cancer, a 5-year actuarial survival of 71% in
the laparoscopic group compared to a 59% survival rate in
the open group, also identifying laparoscopy as one of the
independent significant factors associated with better
survival at the multivariate analysis.

CONCLUSION

Based on the available data in literature, the mini-invasive
approach to rectal cancer surgery is safe and feasible and
does not seem to confer any disadvantage in term of local
recurrence. With the recently concluded 5-year analysis of
MRC CLASICC trial, laparoscopic resection of rectal cancer
proves to be oncologically safe and does not compromise
the long-term oncological results. The use of laparoscopic
rectal surgery should be exploited to fully maximize favorable
short-term outcomes and the long-term oncological results.
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Biliary tract injury represents the most serious and potentially life-threatening cholecystectomy complication. It is important to identify the
structure of Calot’s triangle during isolation of cystic duct to decrease this injury. Cystic duct isolation is the first dangerous technique
in laparoscopic cholecystectomy. Retrograde (fundus first) dissection is frequently used in open cholecystectomy and although feasible
in laparoscopic cholecystectomy, it has not been widely practiced as the antegrade conventional one. This article is presented to show
that retrograde method appears to be a safe procedure and does not compromise the conventional one. It should be tried if obscure
anatomy should occur without proceeding to irreparable hemorrhage or biliary injury. If these do occur, conversion is always a viable
choice and should not be deemed a failure. However, retrograde dissection remains to have its error trap that is mostly leading to
vasculobiliary injuries as well as the drawback of retained GB stones tendency.

Abbreviations: OC: Open cholecystectomy, LC: Laparoscopic cholecystectomy, RLC: Retrograde laparoscopic cholecystectomy,
CLC: Conventional laparoscopic cholecystectomy, GB: Gallbladder, CBD: Common bile duct, CHD: Common hepatic duct, IOC:
Intraoperative cholangiography, ERCP: Endoscopic retrograde cholangiopancreaticography.

Keywords: Fundus-first, Fundus-down, Retrograde, Antegrade, Conventional, Laparoscopic cholecystectomy.

REVIEW ARTICLE

ABSTRACT

INTRODUCTION
Iatrogenic biliary injuries have increased in incidence in the
first decade with the introduction of LC. The incidence of
major biliary injury is 0.25 to 0.74% and of minor injury is
0.28 to 1.7%.1 Although a number of factors have been
identified as high risk and a number of technical steps have
been emphasized to avoid these injuries, the incidence of
CBD injury has reached atleast double the rate observed
with OC. Cholecystectomy is the most frequently performed
abdominal operation and the most serious complication
associated with this procedure is accidental injury to CBD
(0.3-0.4%).2 Preventable technical errors have traditionally
been thought to occur in one or more of the three situations:
a. When the operator attempts to clip or ligate a bleeding

cystic artery and CHD,
b. When too much traction has been exerted on GB, so

that CBD has tented up into an elbow which was either
tied off with ligature or clipped,

c. When anatomic anomalies were not recognized and the
wrong structure is divided.
The use of the safest surgical technique (not the fastest)

available, such as the critical view technique of Strasberg
et al with the circumferential dissection of GB at the
infundibulum to mimic RLC technique of the open era and
not clipping or cutting any structure before unequivocal
identification of the structure are mandatory components
of the safe LC.3

 The cause of the injury is not always clearly identifiable.
In more than half of the cases, the injury occurs during

maneuvers to isolate the cystic duct or to free GB from
CBD. These maneuvers may be more difficult and
consequently more dangerous when there is significant
inflammation as may be seen in acute cholecystitis or in
case of obesity, cirrhosis with portal hypertension, previous
surgery with peritoneal adhesions or anatomic variations of
the hepatic pedicle. This article is presented to investigate
the place of RLC showing the advantages and disadvantages
and comparing it with CLC via many different parameters,
especially biliary tract injury.

AIMS AND OBJECTIVES

The aim of this study is to compare the effectiveness and
safety among many other parameters assessed of RLC
(up-down) vs CLC (down-up). The following parameters
were evaluated:
• Patient selection methods
• Operative techniques
• Operative time
• Incidence of biliary injury
• Complications
• Rate of conversion
• Hospital stay and cost effectiveness
• Learning curve.

MATERIALS AND METHODS

A literature search was performed by using Google and
Online Springer Library facilities available at World

10.5005/jp-journals-10007-1112
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Laparoscopy Hospital (WLH). Selected papers were
screened for further references. Criteria for selection of
literature were methods of analysis (statistical or
nonstatistical) and the institution where the study was done
(specialized one for laparoscopic surgery). Priority
was taken to select the newest comparative studies from
well-known scientific highly specialized journals. Number
of cases were not considered as a criteria since the procedure
itself is not universally undertaken as CLC.

A prospective record of all LCs carried out by an
experienced laparoscopic surgeon following his appointment
in Bristol in 2004, was examined. RLC was resorted to
when difficulties were encountered with exposure and/or
dissection of Calot’s triangle. A conclusion recommended
that this technique does have a place and should be in the
armamentarium of the laparoscopic surgeon.4

PATIENT SELECTION METHODS
In the background of the comparative results of the study
which was carried out at Nerima General Hospital, Tokyo,
Japan,5 RLC showed satisfactory results in terms of both
safety and reliability in patients with severe inflammatory
disease.

 A prospective record of all LCs carried out in Bristol,
in 2004, was examined.4 RLC was resorted to when
difficulties were encountered with exposure and/or
dissection of Calot’s triangle. RLC was attempted
successfully in 11 out of 1,041 patients. The age ranged
from 28 to 80 years (mean 61) and there were seven males.
Indications were: fibrous, contracted GB (7), Mirizzi
syndrome (2) and severe kyphosis (2). Histopathology
showed chronic cholecystitis (7), xanthogranulomatous
cholecystitis (3) and acute necrotizing cholecystitis (1).

OPERATIVE TECHNIQUES
RLC procedure is as follows: First, the cystic duct and
artery are exposed at the junction of the ampulla. The cystic
duct is clipped, and the artery is divided. Removal of the
GB is then started from the fundus to cystic duct
downwards. After the GB has been dissected from the liver
bed, the cystic duct is double-clipped and divided (Fig. 1).6

In conventional OC, the fundus-down approach is a
more common procedure than the approach in the reverse
direction. The easy and safe contrivance for LC with taping
of the cystic duct temporarily with Teflon tape followed by
resection of the GB with the fundus-down approach was
performed. The tape was used for pulling down the cystic
duct, and Calot’s triangle was easily visible. The cystic duct
was cut off only after the confirmation of no CBD injury.7

OPERATIVE TIME

A study in which LC was carried out in 173 patients, RLC
was performed in 81; the mean operating time was

23 minutes shorter in RLC than in the usual LC because
IOC was used much less often.6

Regarding the study contributed by Shing-Moo Huang
and Kuang-Ming Hsiao,8 the operation time was similar in
the RLC and CLC groups.

In the study of Tuveri M et al9 the median operating
time for the RLC was 65 minutes (range 40-170).

INCIDENCE OF BILIARY INJURY

RLC approach provides better visualization of the GB, cystic
duct and CBD with less chance of CBD injury, due to clear
identification of the ductal system, without the need for
IOC.6

 The easy and safe contrivance for LC with taping of
the cystic duct followed by resection of the GB with the
fundus-down approach, performed for 500 patients in which
the cystic duct was cut-off only after the confirmation of
no CBD injury was reported.7 In the conclusion, the authors
memorial comment was: “Thanks to this tape procedure,
there was no CBD injury in our 500 cases. We recommend
this tape ligature of the cystic duct with the RLC approach
to decrease the incidence of CBD injury”.

Some surgeons use RLC techniques routinely when
performing LC and claim to have lower incidence of CBD
injury than that of conventional techniques. The reason was
that it adopted an operative strategy similar to OC proceeding
from the fundus towards the cystic duct and cystic artery.
RLC seemed to lower the CBD injury rate from 6.5 to 0%.8

A case study was reported whereas an anomaly of the
extrahepatic biliary system is found in which the CHD was
found to enter the GB whereas the cystic duct drained the
whole biliary system into the duodenum.10 Rarity of this
configuration led to transection of the CHD during LC in
most cases. In this case study, dissection of the GB starting
from the fundus will allow timely discovery of such an

Fig. 1: RLC technique commencing from the fundus downwards
(Ref. www.themgcarshop.com/.../cholecystectomy.jpg)
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anomaly. Maintenance of continuity between the CHD and
cystic common biliary duct by preserving part of the GB
permits easy repair on a T-tube.

About 250 biliary injuries in a study,11 many biliary
misidentification injuries occur due to error traps method
that work well in most circumstances but which are apt to
certain conditions. The most common cause of
misidentification results from the ‘infundibular technique’
error trap. This problem is usually associated with severe
inflammation which hides the cystic duct and obliterates
Calot’s triangle making the CHD appear to be part of GB
wall. Another error trap—RLC has been associated with
injuries in which the vascular component has been even
more serious than the biliary one. These injuries result in
hepatic infarction requiring liver resection, possibly including
transplantation. As opposed to CLC error trap, the fundus-
down error trap usually occurs at OC after conversion.
Knowledge of these error traps and their avoidance can
help to reduce the incidence of biliary injuries (Fig. 2).

The cystic duct may be hidden in some patients having
LC, especially in the presence of inflammation. This may
lead to the deceptive appearance of a false infundibulum
that misleads the surgeon into identifying the CBD as the
cystic duct. Biliary injury is more likely when cystic duct
identification is made by relying solely on the appearance of
the junction of the cystic duct with the infundibulum, and
this technique should be abandoned.12

COMPLICATIONS

A study in which LC was carried out in 173 patients, RLC
was performed in 81; the result of the study reported that
RLCs were performed without severe complications, either
immediate or late.2

 Around 129 consecutive LCs were carried out and cases
of RLC and CLC in a severe inflammatory and

noninflammatory groups were comparatively evaluated. The
incidences of major postoperative complications were 0%
in RLC cases and 17% in CLC cases in the severe
inflammatory group.5

In another study,8 the complication rate was lower in
RLC group patients (3% vs 22.6% ). Complications included
CBD injuries, urinary tract infection and wound infection in
CLC group patients, but only wound infection in RLC group
patients.

 In conclusion of a study done by Tuveri M et al, RLC
remains a safe option when dealing with patients with difficult
anatomy at the Calot’s triangle but its adoption needs a good
surgical judgment.

Refering to another study,13 RLC technique provides
an alternative to CLC technique in patients at high risk for
conversion or CBD injury. It reports the complication of a
retained CBD stone after utilizing this technique. IOC was
not performed due to the concern for causing CBD injury
in a patient with significant periductal inflammation and
no risk factors for CBD stones. Following discharge, the
patient developed jaundice 3 days later and returned for
evaluation. He required ERCP for removal of a CBD stone.
It should now be recognized that there is a risk of displacing
a gallstone into the CBD in utilizing RLC technique. This
report highlights the importance of IOC when using this
technique, even in patients considered to be at low risk
for having CBD stones. If IOC is considered hazardous,
then intraoperative ultrasound should be the modality of
choice.

RATE OF CONVERSION

Nerima General Hospital, Tokyo, Japan, study has a very
clear answer in this field.5 The rates of conversion to
laparotomy were 0% in RLC cases and 33% in CLC cases
in the severe inflammatory group.

Contracted GB is known to result from long-standing
chronic cholecystitis, in which rigid fibrosis of areolar tissue
makes cystic duct and cystic artery structures relatively
more fragile and vulnerable to injury during Calot’s triangle
dissections. It might be the fibrotic rigidity nature of
pericholecystic areolar tissue in patients with contracted
GB that contributes to the high incidence of obscure
anatomy in triangle of Calot, intraoperative hemorrhage and
CBD injury encountered during CLC. From reports in a
study,8 contracted GB is the leading cause of conversion
from LC to OC due to obscure anatomy or increased risk
for intraoperative hemorrhage from GB bed. The conversion
rate was markedly lower in the RLC group patients. The
reasons for conversions, included CBD injuries,
intraoperative hemorrhage and obscured anatomy. So, this
is the cause for decreasing the rate of conversion in RLC
group from 18.75 to 2.08%.14

Fig. 2: Most common error traps which occur during performance of
CLC and RLC. (Ref. catalog.nucleusinc.com/imagescooked/1783W.jpg)
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HOSPITAL STAY AND COST EFFECTIVENESS

Mean of 2.2 days was the postoperative stay with no delayed
sequela in a prospective study.4 Regarding another study,
RLC had shorter postoperative hospital stays by an average
of 2 days when compared with CLC.8

LEARNING CURVE

RLC can reduce the time of surgery and is an easier technique
to perform. Therefore, it can be proposed as the standard
procedure and not only be used for difficult LCs.15

DISCUSSION

A great deal continues to be written about CBD injuries in
LC, which serves to underscore the seriousness of the
complication and the perception that it can and should be
avoided. The current rate of major CBD injury in LC has
stabilized at 0.1 to 0.6%, and series with no major CBD
injuries have been reported; while many believe that the rate
of major CBD injury in OC is lower than in LC, controversy
remains. A host of factors has been associated with CBD
injury, including surgeon experience, patient age, male sex
and acute cholecystitis, though the effect that acute
cholecystitis has on injury rates remains controversial. CBD
injuries, which occur with LC, frequently involve complete
disruption and excision of ducts and may be associated
with hepatic vascular injuries. Since, major CBD injuries
with LC are most frequently due to duct misidentification,
techniques for prevention and/or recognition focus primarily
on careful anatomic definition to ensure the ‘critical view’
prior to dividing any structures. The Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES) first
offered guidelines for the clinical application of LC as a
safe and effective treatment for most patients with
symptomatic gallstones in May 1990. These guidelines have
periodically been updated, and the last guidelines, in
November 2002, expanded to include all laparoscopic biliary
tract surgeries, keeping in mind the safty and effectiveness
of the procedures. The CLC technique for dissection of GB
from the liver bed as described in the guidelines is to start
from the GB infundibulum and work superiorly using
electrocautery to remove GB from the bed. The technique
of RLC has also been advocated, particularly in cases with
significant inflammation. The standard technique works well
and, with no compelling data to use the alternative technique,
the choice is left to the surgeon.16

LC from fundus downward is desirable when exposure
of the cystic duct is difficult and hazardous. First, the cystic
duct and artery are exposed and clipped, and the artery is
divided. Then removal of the GB is started from fundus
downward. After GB is dissected from the liver bed, the
cystic duct is double clipped and divided. This approach

affords better visualization of the cystic duct and CBD with
less chance of CBD injury. Many studies were reported
without immediate or late complications.17 The facility to
retract the liver and carry out RLC extends techniques
developed for OC into the laparoscopic arena. It offers the
surgeon the safety and versatility during LC that it confers
during OC.18

CONCLUSIONS AND RECOMMENDATIONS

RLC appears to be a safe procedure and does not
compromise the CLC method. After reviewing all data,
however, I would like to recommend the following algorithm
regarding laparoscopic management of GB diseases. Firstly,
the surgeon should try CLC, as the technique is most familiar
and comfortable to most surgeons. Secondly, if obscure
anatomy should occur without proceeding to irreparable
hemorrhage or CBD injury, the surgeon should resort to
RLC on site. Usually, this will solve the problem. Thirdly, if
hemorrhage or CBD injury do occur, conversion to OC is
always a viable choice and should not be deemed a failure.
However, RLC as CLC, remains to have its error trap that
is mostly leading to vasculobiliary injuries as well as the
drawback of retained GB stones tendency which mandates
routine IOC.
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Asherman’s syndrome is a clinical condition characterized by a spectrum of disorders ranging from amenorrhea to hypomenorrhea to
normal menses. It is frequently associated with infertility or recurrent pregnancy loss. Hysteroscopic adhesiolysis with adjuvant
measures is considered the gold standard of treatment. A number of studies have reported on the reproductive outcomes after
treatment of Asherman’s syndrome with varied results as these are difficult to assess because there is no universally agreed system
of classification. Such outcome measures include resumption of normal menses, conception rate and pregnancy outcome. We review
the current best evidence about treatment modalities as well as subsequent reproductive outcome for Asherman’s syndrome.

Conclusion: Large prospective controlled studies are needed to determine the best diagnostic and treatment modalities for intrauterine
adhesions.

Keywords: Asherman’s syndrome (AS), Intrauterine adhesions (IUA), Uterine synechiae (US), Intrauterine synechiae (IUS),
Hysteroscopic adhesiolysis, Amenorrhea, Infertility, Reproductive outcome.

REVIEW ARTICLE

ABSTRACT

INTRODUCTION

Asherman’s syndrome was first described by Heinrich
Fritsch in 18941 but it was Joseph Asherman who first
pointed out the frequency of the pathologic condition and
described the symptoms of amenorrhea, infertility and
dysmenorrhea following complicated delivery or abortion
(Asherman, 1948).2 The syndrome is also commonly
referred to as intrauterine adhesion (IUA), although,
attempts have often been made by some authors to
differentiate Asherman’s syndrome (where amenorrhea
from complete obliteration of the uterine cavity is a cardinal
symptom) from intrauterine adhesions (where there is
varied menstrual flow patterns, ranging from eumenorrhea
through hypomenorrhea to amenorrhea, occurring as a
result of partial obstruction of uterine cavity),3,4 this
differentiation has not gained widespread popularity. Other
common names given to this condition include intrauterine
synechiae, uterine atresia, amenorrhea traumatica and
endometrial sclerosis.

OBJECTIVES

1. To assess the various types of hysteroscopic adhesio-
lysis and adjuvant treatment measures used in
management of patients with Asherman’s syndrome.

2. To assess the reproductive outcome (resumption of
menses, conception rate, time interval to conceive as
well as pregnancy outcome) in patients with Asherman’s
syndrome following hysteroscopic adhesiolysis.

METHODOLOGY

Materials
The study was carried out through a literature search using
the information technology installations of the World
Laparoscopy Hospital, Gurgaon, NCR Delhi. Standard
stationary was also provided by the resource centre of the
hospital.

Time: The study was carried out during a period of one
week between 17 December 2010 and 24 December 2010.

Data Collection
All the publications used in the current study were accessed
from the electronic (virtual) library using the following
search engines: Google, Cochrane library, SpringerLink,
HighWire press, PubMed and other linked references.
Publications used were searched for using the following
key words: Asherman’s syndrome, intrauterine adhesions,
uterine synechiae, hysteroscopic adhesiolysis, amenorrhea,
infertility, reproductive outcome.

PREVALENCE
The true incidence of Asherman’s syndrome is unknown
as the clinical spectrum ranges from amenorrhea to
menstrual disturbance to infertility. It is, however, known
to be a relatively uncommon condition. The American
Society for Reproductive Medicine (ASRM) Practice
Committee educational bulletin published in 2006 estimates
a frequency of 7% of secondary amenorrhea,5 while it was
found in 6.3% of subfertile population in Nigeria.6 Schenker

10.5005/jp-journals-10007-1113
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and Margalioth7 reviewed 90 articles, reporting on a total of
2981 cases of Asherman’s syndrome in various countries;
they found that the incidence was especially high in Israel
(25.8%), Greece (15.3%) and South America (14.9%). The
prevalence of adhesions varied geographically, and the
discrepancies could be explained by several factors:
1. The degree of awareness of the clinicians.
2. The number of therapeutic and illegal abortions in

different parts of the world.
3. the kind of instrument used for puerperal and postabortal

evacuation.8

4. The incidence of genital tuberculosis and puerperal
infection in different countries.

5. The criteria used for diagnosis of intrauterine adhesions.

CLASSIFICATION
The need for objective evaluation of the extent of the
adhesions, determining the most appropriate therapeutic
regimen and predict the results of treatment, has made proper
classification of the disease necessary.

Over time, a variety of classifications of the syndrome
have been based on different diagnostic tools. According to
their findings on hysterosalpingography (HSG), Toaff and
Ballas9 classified intrauterine adhesions into four groups,
based on a semiquantitative evaluation. With the advent of
hysteroscopy, various investigators have created a series
of classifications10-12 based on the extent of adhesions and
the visualization of the ostia. However, none of these
classifications took into account the various clinical
presentations, especially with regard to the menstrual history.
In 1988, the American Fertility Society developed an
objective scoring system for classification of intrauterine
adhesions that correlated the menstrual history
with hysteroscopic and hysterosalpingographic findings
(Table 1).13 Conversely, the European Society of
Hysteroscopy (ESH) and European Society of
Gynecological Endoscopy (ESGE) adopted the classification
developed at the Hysteroscopy Training Center in the
Netherlands by Wamsteker (Table 2).14 Both of these
classification schemes appear to be more thorough, but they

Table 1: The American Fertility Society classification of intrauterine adhesions, 1988

Extent of cavity involved < 1-3 1/3-2/3 > 2/3
1 2 4

Type of adhesions Filmy Filmy and Dense Dense
1 2 4

Menstrual pattern Normal Hypomenorrhea Amenorrhea
0 2 4

Prognostic classification HSGa score Hysteroscopy score
Stage l (Mild) 1-4
Stage ll (Moderate) 5-8
Stage lll (Severe) 9-12

Source: The American Fertility Society classifications of adnexal adhesions, distal tubal occlusion, tubal occlusion secondary to tubal ligation, tubal pregnancies,
mullerian anomalies and intrauterine adhesions. Fertil Steril 1988;49:944-55: All adhesions should be considered dense.

Table 2: European Society of Gynecological Endoscopy (ESGE) classification of IUAs (1995 version)

Grade

I Extent of intrauterine adhesionsa

Thin or filmy adhesions
Easily ruptured by hysteroscope sheath alone
Cornual areas normal

II Singular dense adhesion
Connecting separate areas of the uterine cavity
Visualization of both tubal ostia possible
Cannot be ruptured by hysteroscope sheath alone

IIa Occluding adhesions only in the region of the internal cervical osb

Upper uterine cavity normal
III Multiple dense adhesions

Connecting separate areas of the uterine cavity
Unilateral obliteration of ostial areas of the tubes

IV Extensive dense adhesions with (partial) occlusion of the uterine cavity
Both tubal ostial areas (partially) occluded

Va Extensive endometrial scarring and fibrosis
in combination with grade I or II adhesions
With amenorrhea or pronounced hypomenorrhea

Vb Extensive endometrial scarring and fibrosis
in combination with grade III or IV adhesionsb

With amenorrhea

Source: Wamsteker 1997, Hysteroscopy Training Center, Spaarne Hospital, Haarlem, Netherlands.
a: From findings at hysteroscopy and hysterography; b: Only to be classified during hysteroscopic treatment
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are rather complex and difficult to use. More recently, an
improved classification system has been developed that takes
into account clinical presentations, hysteroscopic findings
and past reproductive performance.15 This scoring system
is attractive because of its potential to predict reproductive
outcome. None of these classification systems, however,
have been validated by clinical studies, and no one has used
them uniformly when reporting reproductive outcome after
treatment of intrauterine adhesions. Thus, comparison
among the different reports that include outcomes is
difficult.

ETIOLOGY

The etiology of Asherman’s syndrome is not clear as the
pathophysiology of the regeneration of the endometrial layers
is not well understood. However, its causes can largely be
grouped into:
1. Mechanical and iatrogenic complications with excessive

local destruction beyond the basal layer of the
endometrium into the ‘compact zone’ covering the
myometrium. Examples include curettage for
miscarriage, evacuation of retained products for
incomplete miscarriages, manual removal of placenta,
hysteroscopic resection of polyps or multiple submucous
uterine fibroids, abdominal myomectomy with opening
of the uterine cavity,16 uterine artery embolization17 and
uterine septum resection.18

2. Pathophysiological disturbance, such as endometritis,
complete miscarriage, septic abortion as well as uterine
tuberculosis. Genital tuberculosis, which appears to be
an important and common cause of Asherman’s
syndrome in India,19,20 carries a rather poor prognosis
with treatment.21 Other causes include schistosomiasis,22

Müllerian malformations, atrophy due to a long period
of lactation23 or menopause.24

3. Idiopathic cause when no apparent reason is found. The
findings of Asherman’s syndrome vary considerably
from complete obliteration to minimal adhesions. There
can also be filmy, fluffy adhesions or dense adhesions
that are difficult to cut with hysteroscopic scissors. The
extent of findings at hysteroscopy includes adhesion of
the cavity ranging from filmy to severe, total atresia and
cervicoisthmic adhesions. Adhesions in the cavity are
the most common, whereas total atresia and
cervicoisthmic adhesions are rare.20 A subgroup of
women with Asherman’s syndrome due to uterine outlet
obstruction from intrauterine or cervical adhesions was
demonstrated to have substantially thinner albeit normal
endometrium with very uncommon finding of
hematometra.25 The histologic appearance is variable
and can be endometrial, myometrial or connective tissue.
Most frequent are fibromuscular bands, sometimes lined
with endometrium.26 Endometrium obtained by

curettage at the time of treatment of adhesions was
secretory in 80%, proliferative in 12%, atrophic in 5%
and hyperplastic in 3%.20 It appears that dense fibrous
adhesions without glands carry the worst prognosis for
patients in terms of both menses and fertility, as lack of
evidence at pathophysiological level makes the choice
of an effective treatment more difficult.

DIAGNOSIS

Women with IUA seeking help from the gynecologists may
present different clinical manifestations from menstrual
disorder, dysmenorrhea to subfertility and pregnancy
complications. In Schenker and Margalioth’s study,7 it was
further reported that, among 165 pregnancies in women
with untreated Asherman’s syndrome, the rate of
spontaneous miscarriage was 40%, preterm delivery was
23%, term delivery was 30%, placenta accreta was 13%
and ectopic pregnancy was 12%. The pregnancy
complication rates in this group of patients appeared to be
high, although there was no proper control group.

The presence of IUA can be suspected, taking into
account relevant information from a thorough personal
patient history aimed to identify previous gynecological
infections, pelvic inflammatory disease, iatrogenic correlated
complications, obstetrical complications and history of
pelvic tuberculosis. Other causes of amenorrhea and
menstrual disturbances should be ruled out. Pregnancy is
the most frequent cause of amenorrhea in this age group
and should be assessed prior to any other work-up.
Secondary amenorrhea of course is associated with many
causes including polycystic ovarian syndrome, hypothalamic
amenorrhea, ovarian failure and hyperprolactinemia.
Asherman’s syndrome should be considered in any patient
with a recent history of trauma to the uterine cavity.
Laboratory evaluation should consist of serum pregnancy
test, complete blood count, and depending on the history
and physical examination, follicle-stimulating hormone,
thyroid stimulating hormone (TSH) and prolactin. In almost
all cases of IUAs, the physical examination will be normal.

Hysteroscopy represents the gold standard for the
diagnosis of IUA, since it offers a direct view of IUA.
Comparatively, sonohysterography and hysterosalpingo-
graphy have a sensitivity of 75% with positive predictive
values of about 43 and 50%, respectively.27 A recent study
comparing hysterosalpingography with hysteroscopy found
a sensitivity and specificity of 81.2 and 80.4% respectively,
for hysterosalpingography.28 Hysterosalpingography is
limited by its high false-positive rate, which stems from its
inability to distinguish between varying etiologies of filling
defects; hysterosalpingography, therefore represents a good
screening test for IUA with the added benefit of its ability
to assess tubal patency.29 Like hysterosalpingography,
sonohysterography is also limited by its high false-positive
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rate and is best utilized as a screening test for IUA.27,30

Three-dimensional sonohysterography represents a newer
diagnostic modality that can detect IUA and also estimates
endometrial cavity volume, which is decreased in the setting
of Asherman’s syndrome.31,32 Although, three-dimensional
sonohysterography is quite sensitive and specific in the
detection of intrauterine abnormalities, hysteroscopy is still
33% more sensitive in diagnosing IUA.32 Transvaginal
ultrasonography (TVS) can demonstrate hyperechogenic
areas correlating with dense adhesions. TVS has high
specificity but widely varying sensitivity. TVS that is
performed on women of high risk for IUA formation can
have very good accuracy and is very useful as screening
test prior to hysteroscopy.33,34 Preoperative endometrial
thickness as determined by TVS appears to have prognostic
value in cases of severe Asherman’s syndrome.35 Recent
TVS studies demonstrated very thin endometrium and
absence of hematometra in most women with uterine outlet
occlusion by IUA.36 Recently, it has been stated that saline
infusion sonography (SIS) had a higher level of correlation
with hysteroscopic findings than TVS.37,38 SIS and HSG
may have similar sensitivity with high false-positive rate.38,39

Magnetic resonance imaging (MRI)40 also represents a newer
diagnostic modality for IUA, which is under evaluation as
its limited application. The main advantage of MRI is its
ability to image the uterine cavity above the adhesions and
assess the endometrial remnants in the upper part of the
uterine cavity, which may influence the decision and
outcome of treatment, especially in those with uterine cavity
or cervical canal obstruction that cannot be visualized by
hysteroscopy. However, the MRI-signal characteristics of
intrauterine adhesions have not been examined in detail; it is
anticipated that adhesions would produce low signal intensity
on T2 images.40 Further prospective results to address these
are awaited. The extent and location of IUA are best defined
with hysteroscopy, and they can simultaneously be treated.
In addition to diagnosis and treatment, hysteroscopy is
required for the classification of IUA.

TREATMENT OF ASHERMAN’S SYNDROME

Treatment of Asherman’s syndrome aims at restoring the
size and shape of the uterine cavity, preventing recurrence
of the adhesion, promoting the repair and regeneration of
the destroyed endometrium and restoring normal
reproductive functions.

Thus, treatment modalities in this condition are described
in the following sections:

Expectant Management

In a study by Schenka and Margalioth,7 23 amenorrheic
women were noted from the literature, who had not
undergone any surgical intervention, of whom 18 regained
regular menses after 1 to 7 years. For fertility outcome,

292 women in whom treatment was withheld, were
collated, among whom 45.5% conceived spontaneously.
The unpredictable outcome of this mode of treatment has
made it very unpopular amongst patients.

Blind Dilation and Curettage

Before the advent of hysteroscopy, Asherman’s syndrome
was treated by dilation and curettage of the uterus. It is not
surprising that this method resulted in a high incidence of
uterine perforation and had a low success rate. This method
is now considered obsolete.

Hysterotomy

Transfundal separation of the walls of endometrial cavity
by hysterotomy has been described. In an analysis of
31 cases of hysterotomies compiled from a total of 12
reports,7 52% conceived and 25.8% had term deliveries.
The procedure is, however, seldom performed nowadays
except in very severe cases where the uterine cavity is
completely obliterated. Reddy and Rock41 had also reported
their experience with this technique in three patients who
had previous unsuccessful hysteroscopic resection of
intrauterine adhesions. All three patients resumed normal
menstruation after surgical treatment,with re-establishment
of the uterine cavity and regeneration of the endometrium.
However, this method of treatment should only be
considered in the most extreme of situations, and patients
should have been counseled with regard to the implications
of a laparotomy, the potential risk of bleeding with
hysterectomy and the risk of scar rupture during
subsequent pregnancies.

Hysteroscopic Adhesiolysis

Hysteroscopic surgery is now the treatment of choice for
Asherman’s syndrome because of its minimally invasive
nature and it can be performed under direct vision.
Adhesiolysis usually begins inferiorly and can be advanced
cephalad until the uterine architecture has been normalized.20

Sometimes, the mere touch of the endoscope can be
sufficient to separate filmy columns of adhesions. In most
cases, adhesiolysis may be performed with the help of the
hysteroscopic scissors or other cutting modalities, such as
laser or diathermy. In general, filmy and central adhesions
should be divided first as these are more easily distinguished;
marginal and dense adhesions are more difficult to identify,
and division of these adhesions carries an increased risk of
uterine perforation.

Hysteroscopic adhesiolysis using scissors or biopsy
forceps42 has the advantage that it permits dissection and
avoids complications related to energy sources, and it
possibly minimizes the destruction of endometrium. Surgery
that uses energy sources either with the electrode or laser
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vaporization system could provide effective and precise
cutting as well as good hemostasis, but there is a theoretical
possibility of further endometrial damage. Electrosurgery
systems, such as a monopolar cutting needle, Versapoint
bipolar have been used in treatment of intrauterine adhesions.
Thermal damage of endometrium may be limited by using
an electrode needle rather than a cutting loop because of
the reduced exposure to the current. Several studies have
reported successful outcomes of adhesiolysis by using
electrosurgery, which suggests that with proper application
significant damage is unlikely.43

Hysteroscopic surgery using laser vaporization, including
Nd-YAG laser and KTP laser, have been reported by
Newton et al44 and Chapman and Chapman.45 The depth of
necrosis in the latter modality has been described as minimal,
at about 1 to 2 mm.

In Cochrane database review of pain relief for outpatient
hysteroscopy,46 meta-analysis demonstrates a significant
reduction in the mean pain score with the use of local
anesthetic in comparison to placebo or no treatment during
and within 30 minutes after hysteroscopy. However, the
clinical signicance of the results is limited as the reduction
in mean pain scores is small. Subgroup analysis has
demonstrated a further reduction in mean pain scores during
and within 30 minutes after hysteroscopy in postmenopausal
women.

Methods of Guidance

Hysteroscopic division of intrauterine adhesions may be
technically difficult, especially if the adhesions are dense. It
carries a significant risk of perforation of uterus, especially
during the dilatation of the cervical channel and introduction
of the hysteroscope. The introduction of the dilator and
hysteroscope must be guided carefully by one of the
methods described here to avoid perforation because
perforation at this early stage would preclude satisfactory
completion of the hysteroscopy. The efficiency and safety
of hysteroscopic surgery for Asherman’s syndrome may
be improved if the procedure is guided by one of the
following methods:

Laparoscopy: Laparoscopy is a common method used
to monitor hysteroscopic adhesiolysis. Some investigators
have performed hysteroscopic surgery under concomitant
laparoscopic control to prevent perforation of the uterus.43

This is of particular importance if the adhesions are dense.
Lateral perforation of the uterus may cause significant
bleeding, compared with central perforations. When the
uterine wall becomes unduly thin, it will permit
transmission of light across the uterine wall, and there
will be a bulge over the remaining serosal layer, which
signifies that further hysteroscopic surgery must
immediately stop. However, with laparoscopic guidance,
it is often too late to prevent the perforation. Nevertheless,

it has the advantage of detecting the perforation
immediately, preventing any further trauma to pelvic
organs. Laparoscopy also provides an opportunity to
inspect the pelvis, to diagnose and treat any concurrent
pathology, such as endometriosis or adhesions.

Fluoroscopic control: This technique provides an
intraoperative fluoroscopic view of pockets of endometrium
behind an otherwise blind-ending endocervical canal in
women with severe Asherman’s syndrome.47

Gynecoradiologic uterine resection (GUR): Karande
et al48 reported the use of a special catheter inserted into the
uterine cavity through the cervix with a balloon attached to
its tip. Radiopaque dye was injected through a side channel
of the catheter to delineate the uterine cavity with its
adhesions, and hysteroscopic scissors were introduced
through a central channel of the catheter to divide the
adhesions. The study, however, had a small sample size
and needs further evaluation. The main disadvantage of this
procedure relates to radiation exposure.

Transabdominal ultrasound guidance: Transabdominal
ultrasound guidance has been increasingly used to replace
laparoscopic guidance during hysteroscopic division of
intrauterine adhesions, especially in women with severe
intrauterine adhesions. When there are severe adhesions in
the uterine cavity, it may be very difficult to identify the
cavity without ultrasound. Our opinion is that transabdominal
ultrasonography provides efficient monitoring of the
hysteroscopic procedure and guiding the scope towards
the uterine cavity even when the adhesions may have
completely or almost completely obliterated the uterine
cavity. It can significantly decrease the risk of perforation
of uterus, especially during the procedure of dilatation of
cervical channel. Moreover, it is a nontraumatic, readily
available technique. Several newer innovative surgical
procedures have been described for women with severe
intrauterine adhesions albeit need large studies to evaluate
them better. They include:
1. Transcervical adhesiolysis after use of laminaria tent.49

2. Conversion of blind hysteroscopic procedure to a
septum division.50

3. Myometrial scoring technique.51

4. Pressure lavage under guidance;52 a novel technique
which may be good for women with mild intrauterine
adhesions.

Complications During Hysteroscopic
Adhesiolysis Procedures

Complications during the adhesiolysis procedure include
uterine perforation, hemorrhage and pelvic infection. Uterine
perforation occurred in about 2% of all cases reported.
However, the rate was up to 9% in those with severe
adhesions. The incidence of perforation can be reduced by
ultrasound guidance.53 Hemorrhage is less commonly
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reported; however, it is unclear whether hemorrhage is a
less common occurrence or whether it is under-reported
by various studies.

Prevention of Recurrence of Adhesion

Studies have shown a high rate of reformation of intrauterine
adhesions (3.1 to 23.5%), especially severe adhesions
(20 to 62.5%). Thus, prevention of reformation of adhesions
after surgery is essential to successful treatment. Various
methods have been used to achieve this aim.

Intrauterine contraceptive devices: The insertion of an
intrauterine device (IUD) has been advocated by many
studies as an effective, widely used method to prevent
adhesion reformation.54 Postoperative use of an IUD keeps
the raw, dissected surfaces separated during the initial healing
phase and may reduce the chances that they will readhere
to one another. In a literature review, March55 discussed
the use of IUDs and concluded that T-shaped IUDs may
have too small surface area to prevent adhesion reformation,
and that IUDs containing copper may induce an excessive
inflammatory reaction. Therefore, their use is not advised
in patients who have had intrauterine adhesions. The loop
IUD is considered the best choice for the prevention of
reformation of intrauterine adhesions,55 although it is no
longer available in many countries, including Nigeria.
Presently, there have been no randomized controlled trials
to confirm the usefulness of IUDs in preventing adhesion
reformation after hysteroscopic lysis of intrauterine
adhesions.The introduction of an IUD may also carry a
small risk of perforation of the uterus.

Foley catheter: Several studies have reported on the use of
a Foley catheter introduced into the uterine cavity with an
inflated balloon for several days after lysis of adhesions to
prevent recurrence. The use of balloon to prevent adhesion
formation after adhesiolysis maintains the freshly separated
uterine cavity by separating the opposing uterine walls. In
2003, Orhue et al6 demonstrated that the Foley catheter
was a safer, more effective method for preventing
reformation of intrauterine adhesions after adhesiolysis.
Furthermore, in a prospective controlled study, Amer
et al56 assessed the efficacy of an intrauterine balloon in
preventing intrauterine adhesions after operative
hysteroscopy. The investigators concluded that its
application after operative hysteroscopy is of great value in
preventing intrauterine adhesions. Amer and Abd-EI-
Maeboud57 had tried amnion grafts after hysteroscopic lysis
of intrauterine adhesions. In a pilot study, involving
25 patients with moderate or severe intrauterine adhesions,
hysteroscopic adhesiolysis was followed by intrauterine
application of a fresh amnion graft over an inflated Foley
catheter balloon for 2 weeks. Second-look hysteroscopy
revealed adhesion reformation in 48% of the patients who

had initial severe adhesions, but all had minimal adhesions.
Drawbacks of this technique include the risk of ascending
vaginal infection from the catheter’s stem passing through
the cervix into the vagina. The overinflated balloon may
also increase pressure on the uterine walls, which may result
in decreased blood flow to uterine walls with potential effects
on endometrial regeneration. In addition, this method can
produce significant discomfort for the patient. Randomized
comparative studies are needed to validate this method’s
benefits, including the reproductive outcomes.

Hyaluronic acid (HA): Recently, hyaluronic acid, a natural
component of the extracellular matrix, the vitreous humor
and synovial fluid of the joint, has been proposed as a barrier
agent to prevent adhesion development after abdominal and
pelvic surgery.58 The antiadhesive effects depend on the
preparation’s molecular weight as well as its concentration.59

Investigators60 have studied intrauterine application of
modified hyaluronic acid (HA), including Seprafilm
(Genzyme Corporation, Cambridge, MA) and auto-
crosslinked HA (ACP) gel (Hyalobarriergel; Baxter, Pisa,
Italy), to reduce the intrauterine adhesions after adhesiolysis.
Seprafilm, a bioresorbable membrane formulated from
chemically modified HA (sodium hyaluronate) and
carboxymethyl cellulose, has been shown to significantly
reduce intrauterine adhesions. Seprafilm turns into a
hydrophilic gel approximately 24 hours after placement and
provides a protective coating around traumatized tissues
for upto 7 days during re-epithelization. Tsapanos et al60

reported on a randomized, controlled trial to evaluate the
safety and efficacy of Seprafilm in preventing and reducing
postoperative endometrial synechiae formation after suction
evacuation or curettage for incomplete, missed and recurrent
abortion. In the Seprafilm-treated group, 10% developed
intrauterine adhesions; whereas in the control group, 50%
developed intrauterine adhesions.

Hormone treatment: Many gynecologists do use estrogen
therapy after hysteroscopic lysis of intrauterine adhesions
but its use has not been universally accepted as there has
been no objective evidence based on randomized, controlled
trials to confirm the efficacy of estrogen treatment on the
reduction of reformation of intrauterine adhesions.

OUTCOMES OF TREATMENT

Surgical success can be judged by the restoration of normal
anatomy in the uterine cavity. The rate of successful
anatomic restoration in a first procedure has been reported
to range from 57.8 to 97.5%.61 However, even when the
uterine cavity has been restored anatomically, the extent of
endometrial fibrosis will determine the reproductive
outcome. Hence, the restoration of both uterine anatomy
and the function of the endometrium are equally important.
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Adhesion reformation has been a major limiting step to
the success of the operation. The reformation of intrauterine
adhesions appears to be directly related to the severity of
the adhesions. It has been reported that the recurrence rate
for intrauterine adhesions ranges from 3.1 to 23.5% among
all cases of intrauterine adhesions and from 20 to 62.5% in
those with severe adhesions. Repeat surgery for those who
have adhesion reformation may be worthwhile as there have
been case reports of conception and delivery after repeated
surgical adhesiolysis.50

Another outcome measure of the procedure is restoration
of normal menses. The return of menstruation has been
reported to range from 52.4 to 88.2%. From five available
studies; we can conclude that, of 625 women who
underwent surgical treatment of Asherman’s syndrome,
84.5% regained normal menstruation.

 Finally, in women who present with infertility or
recurrent pregnancy loss, the outcome may be measured in
terms of pregnancy rate and live birth rate. Pace et al61

reported that in women with Asherman’s syndrome,
pregnancy rate varied from 28.7% before surgery to 53.6%
after hysteroscopic treatment. In a study of women with
two or more previous unsuccessful pregnancies,62 the
operative success as measured by live birth rate improved
from 18.3% preoperatively to 68.6% postoperatively. In
the literature, the pregnancy rate after hysteroscopic lysis
of intrauterine adhesions in women who wanted to have a
child has been about 74%, which is much higher than found
in untreated women (46%). The pregnancy rate after
treatment in women with infertility is about 45.6%; the
successful pregnancy rate after treatment in severe cases
is reported to be consistently lower at 33%. For women
with previous pregnancy wastage, both the pregnancy rate
and the live birth rate after treatment are reasonably high—
89.6 and 77.0% respectively.

Women who conceive after treatment of Asherman’s
syndrome still have a high risk of pregnancy complications,
including spontaneous abortion, premature delivery,
abnormal placentation, intrauterine growth restriction
(IUGR) and uterine rupture during pregnancy or delivery.

Everett63 reported that, in the general population, in 550
women who conceived, bleeding occurred before the 20th
week in 117 patients (117 out of 550; 21%), and 67
pregnancies (67 out of 550; 12%) ended in miscarriage.
The spontaneous miscarriage rate after treatment of
intrauterine adhesions was around 20% (94 out of 477).
It is unclear whether this represents an increase in the risk
of early miscarriage after treatment of Asherman’s
syndrome, as the likelihood of miscarriage in the general
population (about 15 to 20%) is rather close to this figure.
Continued collection of data is required to determine if the
miscarriage rate after treatment of Asherman’s syndrome
is increased. This increased rate could be related to the

presence of fibrosed endometrium, which impairs successful
implantation. Thus, pregnancies in women with a history
of Asherman’s syndrome should be considered to be high
risk. Careful monitoring during the antenatal period, especially
the third trimester, should be undertaken. Also, the
importance of preventing Asherman’s syndrome cannot be
overemphasized. Such preventive measures include the need
to avoid postpartum or postabortal curettage; the need for
gentle curettage, if surgical evacuation is needed; and
preference for medical management of miscarriages.

CONCLUSION

Asherman’s syndrome is a worldwide disease and
hysteroscopy remains the method of choice in the
investigation and treatment of the condition. The
management of moderate to severe disease remains a
challenge, while the prognosis of severe disease remains
poor. In those who succeed in achieving pregnancy after
treatment of the condition, careful surveillance of the
pregnancy is essential because a number of obstetrics
complications may occur. Large prospective controlled
studies are needed to determine the best diagnostic and
treatment modalities for intrauterine adhesions.
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Cholecystoduodenal fistula is the complication of gallstone and it is difficult to diagnose this condition preoperatively, which is the reason
for conversion of laparoscopic to open cholecystectomy. Earlier laparoscopic cholecystectomy was considered unsuitable for such
difficult bilioenteric procedures. The laparoscope is fast becoming an important tool for the general surgeon, it make us capable of
handling the unforeseen events. This review article is to demonstrate the cholecystoduodenal fistula is not the contraindication for the
laparoscopy, now it can be performed without higher rate of risk with the innovation of better modalities available.5 The goal of study is
to introduce the proper awareness in laparoscopic surgeons regarding the feasibility and safety of the procedure.

Keywords: Cholecystoduodenal fistula (CCDF), Cholelithiasis, Gallstone ileus, Safe laparoscopic repair.

REVIEW ARTICLE

ABSTRACT

INTRODUCTION
Acute cholecystitis, acute pancreatitis, spontaneous
gallbladder perforation, pericholecystic abscess,
cholecystoduodenal fistula, gallstone ileus and intestinal
obstruction are the complications of the gallstone
disease.21 Despite advanced perioperative care, morbidity
and mortality are still high in such cases because of
(i) geriatric age group, with (ii) multiple co-morbid
conditions, (iii) prolonged undiagnosed chole-
cystoduodenal fistula and (iv) gallstone ileus, (v) fluid
and electrolyte imbalance and (vi) late stage
hospitalization.4 Untreated cholecystoduodenal fistula will
lead to passage of the gallstones in the second part
duodenum and will require enterotomy as emergency
along with major biliary surgery to overcome the
complications caused by bowel occlusion. One stage
laparoscopic surgery can be performed in such abdominal
emergency conditions which include removal of impacted
stones, repair of fistula and cholecystectomy. One stage
surgery is good option; it can be done to avoid the future
recurrence,1 later biliary complications and reoperations
in elderly old patients who usually have coexisting medical
diseases, to prevent the morbidity and mortality.3,4,17

CCDF will affect the duodenal bulb and cause peptic
duodenal perforation leading to upper gastrointestinal (GI)
bleeding.6

AIMS AND OBJECTIVES
The cholecystoduodenal fistula is the rare complication of
the cholelithiasis. The aim of the review study is to evaluate
the safety and risk of complications when laparoscopic
approach is applied in the cases of cholecystoduodenal
fistula.

MATERIALS AND METHODS

We analyzed review of many multicenter studies about
laparoscopic cholecystoduodenal repair and laparoscopic
cholecystectomy. A literature search is performed using
different search engines, such as Google, Yahoo,
SpringerLink, HighWire press, surgical endoscopy. Total
21 references from various international and national journals
are selected for this review article. The authors of the various
journal publications at different times collected the data
commonly on basis of patient’s age, sex, preoperative
diagnoses, operative methods, morbidity and management
for their studies. The criteria for selection were to reduce
the risk of postoperative complications.

CHOLECYSTODUODENAL FISTULA

The communication between the gallbladder and duodenum
secondary to severe cholecystitis and cholelithiasis may lead
to perforation and abscess formation (Fig. 1). The gallstones
can erode into the second part of duodenum and bigger
stones will cause gallstones ileus. Gallstone ileus is not the
common cause of intestinal obstruction and was first
described by Bartholin in 1654.

Cholecystoenteric fistulas are a rare complication of
gallstone disease and affect 3 to 5% of patients with
cholelithiasis. Most fistulas are diagnosed intraoperatively
and often requires conversion to open surgery.12 The study
was conducted to evaluate the incidence of different types
of internal biliary fistula (1.9%), incidence of upto 4.8%,
which demonstrate that most common type was
choledochoduodenal fistula (62%), followed by
cholecystoduodenal fistula(19%), cholecystocholedochal
(11%), cholecystocolonic fistula (8%). In most of the
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patients, the cause of these fistulas are biliary stone, in few
cases by malignant tumors. All of the bile samples taken
were bacteria-positive and the majority of the calculi were
brown pigment stones. These fistulas were repaired using
endoscopic stapling device without complications with
laparoscopy.10 Peptic duodenal perforation ulceration is the
common cause for the upper GI bleeding, which will affect
the duodenal bulb caused by CCDF and lead to spillage of
gallstone into the second part of duodenum.6

Bouveret´s syndrome is a rare condition consisting in a
duodenal obstruction due to the passage of gallstones from
the gallbladder to the duodenum through a cholecysto-
duodenal or cholecystogastric fistula. The fistula is a large,
patulous opening, creating a continuation of the gallbladder
and the duodenal bulb. The preoperative diagnosis of
Bouveret´s syndrome is very difficult. The diagnosis was
made on endoscopy, which allows visualization of the stone
and the fistula also (Fig. 2). Fragmentation and removal

of the stone endosmotically is also a therapeutic option
(Fig. 3).8 The first laparoscopic cholecystectomy was
performed by Mouret in 1987, and the scope of biliary
surgery for the laparoscopic surgeon has increased now.
There were several accepted contraindications for the
laparoscopic surgery in the early stages; some of these were
acute cholecystitis, morbid obesity, adherent gallbladder,
jaundiced patients, ductal calculi and biliary tract anomalies.
In the past, a lot of series of cases of the laparoscopic
cholecystectomies incidental encounter of the
cholecystoduodenal fistulae were seen. With increasing
expertise and improved instrumentation, cholecystoduodenal
fistula can be dealt with laparoscopic approach.7 Biliary
metallic stents related complications of migration, bile duct
rupture; pressure necrosis by impacted calculi and food
particles in cases of ampulla of Vater carcinoma reported
and lead to CCDF.16 Laparoscopic cholecystectomy is one
of the commonest procedures being performed by the

Fig.1: The fistulous connection of gallbladder with the duodenum in cholecystoduodenal fistula14

Fig.2: The fistulous opening of within the duodenum Fig.3: Endoscopic examination reveals the orifice of cholecysto-
duodenal fistula (arrow), bile excretion into second part of the
duodenum11
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surgeons all over the world. High incidence of cholelithiasis
combined with the lack of health care facilities and the lack
of awareness on the part of the patient contributes to very
common presentation of the patient in the advanced stage
of the disease.

INVESTIGATIONS
Barium study may reveal duodenal obstruction and repletion
defects and site of cholecystoduodenal fistula, and good
quality, high-resolution USG or CT may be helpful in
revealing pneumobilia/aerobilia and lithiasis. As per Cooper
et al (1987) and Kasano et al (1997) CT can demonstrate
the gallbladder and the duodenum not to be separate and
distinct structures (thickely adherent-mass formation), and
contracted gallbladder with lot of adhesions (1998) (Fig. 4).
Endoscopy has been the main diagnostic procedure in case
of Bouverets syndrome in which gallstones can be seen in
the duodenum.8 MRI/MRCP, ERCP, cholangiography can
be helpful in making the diagnosis (Fig. 5).

ANESTHETIC CONSIDERATION
All the patients were given general anesthesia with
endotracheal intubation, multipara close monitoring, IV line
and proper fluid and electrolyte conduct the safe and secure
laparoscopic procedures.

OPERATIVE PROCEDURE
Usually all the patients for laparoscopy approach to the
hospital with the anticipatation of second day discharge.
With the patient in supine position, general anesthesia
induction with endotracheal tube was done. Sterile
preparation and drapping of whole abdomen done. All the
previous surgical scars should be considered in view of
intra-abdominal adhesions which may lead to inadvertent
injury to the viscera, such as gut. Two 10 mm and two
5 mm ports are made as routine cases for the laparoscopic
cholecystectomy, one 10 mm umbilical and one 10 mm
epigastric port and one 5 mm port in right subcostal and
another 5 mm in the right anterior axillary line 7.5 cm apart
on each side. Access to the peritoneal cavity to create the
pneumoperitoneum may be difficult in the previously
operated cases. In these cases, creating pneumoperitoneum
by open technique (Hassan’s technique) or use of veress
needle through the Palmer’s point (2 cm below the left costal
margin in the midclavicular line) can be the useful alternatives
to the umbilical port. The dissection should be done keeping
in mind the anatomy of the hepatobiliary system and proceed
step by step till the separation of gallbladder from
duodenum, dissection of CCDF, removal of gallbladder and
closure of fistula.

One should stay close to the liver margin, either medially
or laterally to approach thickly adherent gallbladder and
CCDF. Lifting the Hartmann’s pouch early in the dissection

allows easier definition of the gallbladder/cystic duct junction
and circumferential dissection around the cystic duct and
cholecystoduodenal fistula (Fig. 6).

Fig.6: The cholecystoduodenal fistula was mobilized and divided
using endoscopic linear stapling device14

Fig.5: Endoscopic retrograde cholangiography reveals a dilated
common bile duct including a multiple bile duct stone with
cholecystoduodenal fistula (arrow)11

Fig.4: Computerized tomography shows pneumobilia (arrow)11
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Define gallbladder/cystic duct junction—surgical
dissection of cystic duct and cystic artery should begin
adjacent to or near the point of origin of cystic duct or near
point of entry of the vessel. Identification of cystic lymph
node as a landmark to define cystic duct and cystic artery.
Calot’s triangle—Dissection in Calot’s triangle should be
performed after identifying gallbladder/cystic duct junction.
The tip of the curved dissector should be facing
anterolaterally towards the gallbladder to avoid the injury to
the liver or the CBD while dissecting the Calot’s triangle.20

Proper localization of common bile duct should be done
during surgery by retracting the duodenum downwards,
retracting the right lobe of liver with proper traction to the
Hartmann’s pouch keeping in mind the plane of Rouviere’s
sulcus.

Maintain the plane of dissection in the cholecystic plate
while removing the gallbladder from the liver. Dissection
deeper in this plane may cause injury to the liver and cause
troublesome bleeding while dissection superficial to this
plane may cause perforation of the gallbladder and spillage
of bile. Cholecystoduodenal fistula can be completely
mobilized with a combination of blunt and sharp dissection
and divided using the endolinear stapling device for the fistula
closure. These fistulae were repaired laparoscopically using
an endo-GIA 35 endoscopic stapling device. The endostapler
can be used in few cases to transect the fistula and in other
cases, the defect in the bowel can be repaired with
intracorporeal sutures. In the other way, after division of
the cystic duct and artery, the gallbladder was dissected
from the liver bed, leaving just the fistulous connection to
the duodenum. Then division of the fistula was completed
using the same stapling device. The placement of additional
trocar, frequent irrigation and suction, use of suction canula
for dissection, use of gauze piece in case of minor bleed
and adequate traction on the infundibulum of gallbladder to
display structures in the Calot’s triangle are useful aids to
dissection. Every effort should be made to avoid the spillage
of bile into the peritoneal cavity as this will increase the
incidence of postoperative infection, abscess formation and
also make the incidental stage 1 carcinoma into stage 4.
The better outcome has been reported with the use of
harmonic scalpel and fundus first technique in the recent
studies.

INTRAOPERATIVE COMPLICATIONS, RISK
FACTORS AND PRECAUTIONS TO AVOID
THESE COMPLICATIONS

All surgeons will encounter difficult cholecystectomies in
their lifetime. Many cumbersome situations can be prevented
or made easier by the cautious surgeon who has a carefully
thought-out plan for each potential problem. One should
proceed very slowly to counter the challenges that may be
faced in beginning with diagnosis and continuing through

the operative procedure including the decision to operate,
the best intervention, abdominal entry, dealing with common
ductstones, proper careful dissection over the
cholecystodudenal fistula area for the separation from
duodenum, intraoperative cholangiography, exposure of the
biliary anatomy, avoidance of bleeding or common duct
injury, spilled stones and postoperative bile collection. One
should emphasize on prevention and management of
inadvertent injuries.9 The difficulty of laparoscopic
cholecystectomy or the risk of conversion to open
cholecystectomy can be predicted by assessing some
preoperative variables.19 The authors evaluated the efficacy
of the risk score for conversion from laparoscopic to open
cholecystectomy (RSCLO), which was recently developed
by Kama et al (Am J Surg 2001;181:520). Safe dissection
is the key to complete laparoscopic cholecystectomy
successfully. Minimal use of electrocautery in Calot’s triangle
should be advocated. Adherence to the basic protocol of
surgery and progressing step by step while following the
landmarks of hepatobiliary anatomy. If the injury is detected
intraoperatively and the necessary facilities with expert
surgical team are available, then repair should be done in
the same operation or put stent by ERCP in postoperative
period.

Risk Factors

The review by Strasburg et al in 1995 of approximately
124000 laparoscopic cholecystectomy reported in literature
found the incidence of major bile duct injuries to 0.5%. In
1995, Strasberg and Soper modified the Bismuth
classification of bile duct injury. Bile duct injury is the most
catastrophic event that can happen to a patient undergoing
surgery leaving the patient with high morbidity. In 1991,
surgeons of French society of endoscopic and operative
radiology reported 101 postoperative complications by
laparoscopic surgery (morbidity 3.2%) 42 biliary and
59 nonbiliary, 18 bile duct injuries and six deaths (0.2%)
reported out of 2955 laparoscopic cholecystectomies.18 The
duodenal injuries, gastric injuries, colonic injuries, vascular
injuries are very common. One should be very careful in
such cases with complicated gallstone disease to avoid any
disastrous complication which can result in biliary cripples.

Complications of the Disease

Peptic duodenal perforation ulceration is the common cause
for the upper gastrointestinal bleeding, which will affect
the duodenal bulb. Bouveret´s syndrome is a rare entity
consisting in a duodenal obstruction due to the passage of
gallstones from the gallbladder (gallstone ileus) to the
duodenum through a cholecystoduodenal or cholecysto-
gastric fistula. Associated cases of Mirizzi syndrome with
cholecystoduodenal fistula will lead to biliary leakage and
biliary peritonitis and septicemia.
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Contraindication for Laparoscopic Procedure

The Mirizzi syndrome refers to common hepatic duct
obstruction caused by an extrinsic compression from an
impacted stone in the cystic duct. It is often not recognized
preoperatively, which can lead to significant morbidity and
biliary injury, biliary leakage and biliary peritonitis due to
distorted anatomy in laparoscopic surgery.

RESULTS

In 1991, Miguel Velez et al (surgical endoscopy) reported a
case of successful laparoscopic repair of cholecystoduodenal
fistula incidentally noticed in cholecystectomy.2

In 1999, Yashimota et al performed the laparoscopic
surgery of cholecystoduodenal fistula and cholelithiasis.
With the use of a flexible HD video scope, flexible retractor
and endoscopic transecting stapler, laparoscopic treatment
of cholecystoenteric fistulae was performed.15

In 2000, Scott et al treated two middle aged women
having acute exacerbations of chronic gallbladder disease
with laparoscopic surgery. A cholecystoduodenal fistula
diagnosed intraoperatively in each case. These fistulae were
repaired laparoscopically using an endoscopic stapling device
without complication. Each patient did well postoperatively
and was discharged on the second postoperative day in
good condition.10

In 2001, Moreno et al conducted study on laparoscopic
biliary pathology from 1992 to 1999 (191 emergency and
877 elective surgeries). A total of 302 cases (28%) were of
complicated biliary pathology; out of these they reported
14 cholecystoduodenal fistulae, three cholecystocolonic
fistulae and two cholecystogastric fistulae. Only in five
patients with cholecystoduodenal fistula, the operation was
successfully completed by laparoscopy. Conversion to open
surgery was because of bleeding (5 cases), difficulty for
colon suture (2 cases) and inflammation of the gallbladder
with the duodenum (7 cases). An endo-GIA 35 was used
to transect the fistula. All patients were discharged after 4
or 5 days without wound infection, and they have been
evaluated at 3 and 12 months without problems.5

 In 2006, Chikamori et al (Japan) reported a case of
cholecystocholedocholithiasis with cholecystoduodenal
fistula diagnosed preoperatively and treated with a combined
approach endoscopic sphincterectomy for the multiple CBD
stones and laparoscopic cholecystectomy and
cholecystofistulectomy with the help of endoscopic linear
stapling devices for the fistula closure. They concluded that
laparoscopic cholecystofistulectomy by skilled laparoscopic
surgeons can be adopted as a first-choice treatment for
cholecystoduodenal fistula.11

1n 2003, El Dhuwaib et al conducted study on gallstone
ileus and small bowel obstruction in elderly women. The
enterolithotomy and cholecystectomy have been peformed

laparoscopically with closure of the cholecystoduodenal
fistula. In the risky patient, staged laparoscopic management
of gallstone ileus and the associated cholecystoduodenal
fistula is feasible and seems to be safe. In high risk cases,
imaging of the biliary tree is must to detect silent
choledocholithiasis, which also can be managed along with
and safely by the laparoscopic and endoscopic approach.14

In a series of 300 laparoscopic cholecystectomies, the
authors encountered five cholecystoduodenal fistulae. It was
possible to manage four fistulae laparoscopically. Two
patients underwent a laparotomy, one for a failed
laparoscopic repair of cholecystoduodenal fistula and the
other for several common bile duct (CBD) stones, which
could not be removed laparoscopically via the cystic duct.
Most cases of cholecystoduodenal fistula could be dealt
with increasing expertise and improved instrumentation.7

In 2007, Maciej et al conducted a study in which
56-year-old woman with past history of 20 years colic pain
in right hypochondriac region diagnosed as case of
cholelithiasis. Laparoscopic cholecystectomy was initiated,
but following the diagnosis of cholecystoduodenal fistulas,
it was converted to an open cholecystectomy, postoperative
recovery was without complication. Cholangiography
performed one week after surgery showed residual
choledocholithiasis.13

In 2006, Chowbey et al study was conducted to assess
the use of different suturing modes. The operation could be
completed laparoscopically in 59 patients. An endostapler
was used in 47 patients to transect the fistula and in
12 patients the defect in the bowel was repaired with
intracorporeal sutures. The mean postoperative hospital stay
was 5.2 days. All the patients are asymptomatic at a mean
follow-up of 2.4 years.12

In 2010, Azra lactic et al reported five cases of CCDF
diagnosed intraoperatively, managed successfully by
laparoscopic approach. During the 3-year period, from 2007
to 2009, 1500 patients underwent laproscopic chole-
cystectomy for gallstone disease, only five of them (3.3%),
who presented with routine symptoms of symptomatic
cholelithiasis, intraoperatively CCDF were found.
Laparoscopic surgery was performed using the standard
three trocars technique. All patients were females, 67 years
old on average. In three cases, CCDF was completely
mobilized with a combination of blunt and sharp dissection
and divided using the endolinear stapling device. In the other
two cases after division of the cystic duct and artery, the
gallbladder was dissected from the liver bed, leaving just
the fistulous connection to the duodenum. Then division of
the fistula was completed using the same stapling device.
All five patients had uneventful postoperative course. The
hospital stay of five patients ranged from 5 to 10 days
(median 6 days).4
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DISCUSSION
After introduction of laparoscopy cholecystectomy in late
decade of 1980, the field of general surgery was
revolutionized. Many articles about successful laparoscopic
repair of CCDF have been written. It was found that
laparoscopy has many benefits to patients’ life—less pain,
less blood loss during operation decrease hospital stay,
morbidity, earlier return to normal activities and cosmesis.
After review, many articles about cholecystoduodenal fistula
and risk factor of injuries and their proper management and
long-term better effect on quality of life. It is a good option
for treatment of symptomatic gallstone disease, complicated
gall bladder diseases and cholecystoduodenal fistula. With
more experience and improved techniques, most of these
cases could be performed laparoscopically, with all of the
advantages of minimally invasive surgery.4 The
Cholecystoenteric/Cholecystoduodenal fistula is a difficult
problem usually diagnosed intraoperatively. A high degree
of suspicion at operation is mandatory. A stapled
cholecystofistulectomy may be the procedure of choice,
since it avoids contamination of the peritoneal cavity.
Complete laparoscopic management of cholecystoenteric/
cholecystoduodenal fistula is possible in well-equipped
centers.12

CONCLUSION AND RECOMMENDATION
Laparoscopic surgery has become the standard care for
the cases of benign gallbladder diseases. Cholecystoduodenal
fistula can no longer be considered a contraindication for
laparoscopic treatment, and it does not increase morbidity
risk. The cholecystoduodenal fistula does not preclude a
laparoscopic approach. With more and more endeavors
being made in the field of laparoscopy, more and more
complicated cases which were relatively contraindicated a
few years ago are now being tackled laparoscopically. We
feel that laparoscopic repair is a safe and effective approach
in the hands of surgeons with significant laparoscopic
experience.
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Introduction: Single incision laparoscopic surgery (SILS) has become an advancement in minimal acess surgery because it offers
benefits like less postoperative pain, less invasive and has best cosmetic results. Even though the amount of time taken for SILS
surgery is more, this can be brought down by experience and more advances on the type of instruments used. We are going to review
different types of SILS ports available in the world today.

Material and methods: Articles of relevant studies are searched from the internet using Google, PubMed, Yahoo, HighWire press,
SpringerLink, etc. available at world laparoscopic hospital.

Aims: The main aim of this review is to evaluate different types of SILS ports and their effectiveness in safe laparoscopic surgeries. To
know if they offer any less postoperative pain and best cosmetic results than the multiple trocar surgeries, and to know the best SILS
port.

Conclusion: Whatever might be the choice of single incision laparoscopic surgery or procedure, the best choice of port depends on
many factors like choice of the surgeon, skill of the surgeon, availability of ports, operative time of the procedure and cost effectiveness.
To know this, we need more controlled randomized studies on different types of SILS ports in single procedure. We cannot pinpoint
which might be the best port for SILS at this point of time.

Keywords: Single incision laparoscopic surgery (SILS), LESS, Minimal access surgery, Single port acess (SPA), SILS ports, NOTES.

REVIEW ARTICLE

ABSTRACT

INTRODUCTION

History of single incision laparoscopic surgery dates back
to 1992, where Pelosi performed single puncture
laparoscopic appendectomy. In 1997 Navarra et al
performed laparoscopic cholecystectomies with two trans-
umbilical trocars. Some of the disorders like gallbladder
stones, the gold standard treatment of choice is laparoscopic
cholecystectomy. But now there are so many advances and
refinements in technology and instrumentation that
cholecystectomy is being done by SILS and NOTES in
some of the centers all over the world. These advances
help in making the surgery less invasive and cosmetically
the outcome is good and superior to other procedures. In
this article, we are going to review the different literature
available regarding different types of SILS ports available
in the market and to know if they offer any advantage over
one another.

SURGICAL TECHNIQUE

Whatever might be the procedure being done, the basic
principle is same that multiple instruments or multiple trocars
are placed in a single port of entry. The positions for single
port access may be different depending on many factors
like choice of surgeon, type of surgery and age of the patient.

The different locations commonly used are:
1. A 6 cm long omega-shaped incision made around the

upper half of umbilicus.

2. Transumbilical insertion is commonly used and ideal to
prevent any visible scar.

3. Some surgeons placed incision in the pubic hairline
medially.

4. Incisions are also given above and below the umbilicus
to give excellent cosmetic results.
But the choice of incisions mainly depends on the

surgeons’ preference.
A lot of surgeons are using 30º laparoscopy light source

but several teams also use small diameter laparoscopy with
angular tip and incorporated light source.1-3

Next is the choice of instrument. Some surgeons have
been using regular laparoscopic instruments but because of
the advent of new technology, now surgeons are using more
and more of curved or angular or flexible laparoscopic
instruments. In some cases for multichannel ports, a
Roticulator grasper (Covidien) was used.

Next is the choice of single incision laparoscopy surgery
ports. There are many different ports, available but we are
dealing with only few selected ports which are commonly
used. The choice of port completely depends on the
surgeons’ choice and preference, availability of port and
cost factor.

Once the choice of port is made, they are placed in the
abdomen for single port access surgery. The dissection
and procedure for that particular surgery is performed in
the same fashion as standard laparoscopic procedure. On
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completion of the procedure, the trocar site facial plane is
closed. If the facial incision was enlarged for specimen
delivery then they are closed in standard manner. Then the
skin is closed with subcuticular suture.

DISCUSSION

Single incision laparoscopy is being performed by many
surgeons throughout the world. Many articles and studies
are being done because SILS is laying a bridge to more
advanced surgery like NOTES (natural orifice transluminal
endoscopic surgery). The different procedures performed
by single incision ports are cholecystectomy, colonic
procedures like colectomy, appendectomy, splenectomy,
adrenalectomy, omental resection, liver biopsy and
procedures on small bowel. Saber et al reported a SILS
series in bariatric surgery specifically by transumbilical sleeve
gastrectomies.4

All over the world there is so much interest in performing
single incision surgeries for best cosmetic outcome that
many of the groups have pioneered and mastered this
technology.5-18

There are so many nomenclatures for SILS (Table 1):27

Now coming to the different types of ports, there are
so many surgical teams performing different types of
surgeries with different ports (Figs 1A to D). We are going
to discuss briefly on some of the commonly used ports.

SILS PORT (BY COVIDIEN)

SILS port is one of the most commonly and widely used
port all over the world (Fig. 2). It has a blue, flexible soft-
foam port with three access channels for three instruments.
There is 5 mm cannula and 5 to 12 mm cannula. The SILS
port can adapt depending on the size of instrument while
still maintaining pneumoperitoneum.

GELPORT (BY APPLIED MEDICAL)

GelPort laparoscopic system has gel seal cap with the
enhanced retractor and protection of Alexis wound retractor.

The Alexis wound retractor has 360° of atraumatic,
circumferential retraction and protection (Fig. 3). This port
is being used by many surgeons. In many of the studies
GelPort system has being used.19-20 One surgical team also
proposed use of GelPort to increase the freedom of motion.21

TRIPORT AND QUADPORT (BY ADVANCED
SURGICAL CONCEPTS)
It has a multi-instrument access port for single incision
laparoscopic surgery (Fig. 4). ASC has also developed
quadport, here the incision required is 2.5 to 6.5 cm in

Table 1: Synonym of SILS

• Single incision laparoscopic surgery
• TUES (Transumbilical endoscopic surgery)
• SILSTM

• LESSTM (Laparoendoscopic single-site surgery)
• SPATM (Single portal access)
• E-NOTES (Embryologic natural orifice translumenal

endoscopic Surgery)
• SAS (Single access surgery)
• S3 (Single site surgery)
• Single port surgery
• CL1P (Cirugia laproscopy pica de 1 puerto, one-port

laparoscopic surgery)
• NOTUS (Natural orifice transumbilical surgery)
• SAVES (Single access video endoscopic surgery).

Figs 1A to D: Commonly used ports all over the world are: (A) SILS Port (Covidien, Norwalk, Connecticut, USA), (B) ASC Triport (Advanced
Surgical Concepts, Wicklow, Ireland), (C) GelPort (Applied Medical, Rancho Santa Margarita, California, USA), (D) Uni-X (Pnavel Systems,
Morganville, New Jersey, USA

Fig. 2: SILS Port
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length that allows upto four instruments to be used
simultaneously.

ANCHORPORT (R) (BY SURGIQUEST)

Surgiquest has developed a port called AnchorPort (R),
which is used in single incision laparoscopy procedure. It
has an integrated elastometric, stretchable cannula system
that goes into elongated adjustments according to the
patients’ abdomen wall thickness (Fig. 5). It also has a
distal tip where it anchors the cannula to the abdominal wall
and prevents it from coming out.

Whatever might be the choice of ports, the most
important thing is safety of the patient. Any surgery
performed by single incision laparoscopy can be done by
the conventional laparoscopic instruments or sometime you
require special specifically designed laparoscopic
instruments. The choice of the ports depends on the surgical
team, cost factor, and the availability of these ports. Most
of the studies indicate the main advantages of single incision
laparoscopy surgery ports, which include less postoperative
pain, less chance of infection, and less chances of port site
hernias. Multiport laparoscopy surgery has a published data
on port site hernias with an estimate of 0.14%.22 But all

these advantages have to be evaluated by further studies.
At SAGES conference in 2009, almost 500 cases of single
incision laparoscopic cholecystectomy were reported.23-25

The main factor for safety of single incision laparoscopy
surgery depends on the surgeon himself. There is a steep
learning curve required for the safety of the procedure.
One of the surgical teams has advised a “stepwise down”
approach.26 One article has given a good list of problems
and solutions seen during single incision laparoscopic surgery
(Table 2).27

Fig. 3: Alternative to SILS Port

Fig. 5: AnchorPort

Fig. 4: Triport and Quadraport

Table 2: Problems in SILS

Problems
• Clashing of instruments
• Lack of ideal operative ports
• Interference and deflection of laparoscope's light source by

operating instruments
• Interference of wires or tubing that connect perpendicularly to

instruments (i.e. cautery)
• Difficulty with retraction of organs or structures
• Change of surgeon's mindset
• Lack of time and patience to learn
• Loss of proprioception due to crossed instrument.

Solutions
• Use of curved, reticulating, or flexible instruments
• Use of very low-profile trocars
• Staggering heights and heads of trocars
• Use of novel multichannel ports
• Use of a laparoscope with a light source on the back of the

camera
• Use of a flexible-tip endoscope
• Use of an extra-long 5 mm angled laparoscope (50 cm)
• Use of a 908 adaptor for the light source (for sharp change in

its direction parallel to the laparoscope)
• Use of instruments that connect at their distal ends, any

necessary wires or tubing (i.e. cautery)
• Use of extra-long bariatric size instruments
• Use of retracting sutures
• Continuous medical education.

Contd.
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The table shows commonly encountered problems in
SPA surgery (see Table 2).

Different types of instruments for laparoscopic surgery
have to be developed like retractors, dissection and
laparoscopic cameras to make the surgeon more efficient.
As we lead into the next phase of minimal access surgery,
we need to develop procedures, instruments and ports easily
available and affordable so that they can be used for large
volume of patients.

CONCLUSION

After review of all the articles and many studies we still
cannot come to the conclusion about the best port available
in single incision laparoscopy. The different single incision
laparoscopy ports have different features from one another.
Each one has its own unique features. So, the choice of
single incision laparoscopy port depends on surgeon,
availability and cost factor. To ascertain which port is better,
we need to do further studies and research. Whatever might
be the choice of the port, the surgical procedure and patients
should not be comprised.
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Background: Esophageal cancer is one of the major public health problems worldwide. Different methods of minimally invasive
esophagectomy (MIE) have been described, and they represent a safe alternative for the surgical management of esophageal cancer
in selected centres with high volume and expertise in them. The procedural goal is to decrease the high overall morbidity of a traditional
open esophageal resection.

Aims: This article reviews the most recent and largest series evaluation of MIE techniques.

Methods: A literature search performed using search engines Google, HighWire press, SpringerLink, and Yahoo. Selected papers are
screened for other related reports.

Results: Though MIE requires greater expertise and a long learning curve, once technique has been mastered it greatly reduces the
postoperative morbidity and mortality to a significant extent. There was not much difference in average operating time compared to open
surgery but bleeding was less in MIE. Mean hospital stay was similar to open surgery. There was no significant difference in number and
location of lymph nodes harvested.

Conclusion: The current review shows that MIE with its decreased blood loss, minimal cardiopulmonary complications and decreased
morbidity and oncological adequacy, represents a safe and effective alternative for the treatment of esophageal carcinoma.

Keywords: Esophagectomy, Minimally invasive, Laparoscopy, Thoracoscopy, Esophageal neoplasm.

REVIEW ARTICLE

ABSTRACT

INTRODUCTION

Esophageal cancer represents a major public health problem
worldwide. It is the eighth most common cancer in the
world and sixth most frequent cause of death with an
estimated 462,102 new cases and 385,877 deaths per year.1

According to SEER (Surveillance epidemiology and end
results) data, 5-year survival has improved modestly over
the past 30 years, from 6% in 1975 to 1977 to 17% in 1996
to 2002.2

Since Czerny first successfully resected a cancer of the
cervical esophagus in 1877, esophagectomy has had a long
history of high morbidity and mortality followed by a
relatively poor long-term survival. Published perioperative
mortality rates are available since 1940s, and the initial
reported rate was 72%.8 By the 1970s, a review of all
published data showed a reduction in the rate to 29%.8 In
1980s, it was 13%, and in 1990, it declined to 9%.8 Surgery
is the gold standard for treating localized esophageal cancer.
Poor long-term outcome and predominance of distant failure
prompted the evaluation of the role of chemoradiotherapy.
No major difference was seen in survival between patients
who underwent chemoradiotherapy followed by surgery
versus those who had surgery alone.3,4 Advances in surgical
technology, staging and perioperative care could further
reduce surgical morbidity and mortality. Of these advances,
minimally invasive esophagectomy (MIE) has the greatest
potential to improve on conventional esophageal surgery.

Minimally invasive surgery has been done and found to be
possible in managing esophageal cancer, although
apprehension was expressed about safety, efficacy,
oncologic value or other advantages that justify longer
operations. This article discusses outcomes in the
management of esophageal cancer.

The use of thoracoscopy and/or laparoscopy for
esophageal resection was introduced in 1992 by Cushieri
et al hoping that it would further reduce pulmonary
morbidity while potentially improving the oncological quality
of the resection by enhancing visual control during the
mediastinal dissection.5 Laparoscopic transhiatal esophagec-
tomy was first reported by De Paula et al6 in 1995 and by
Swanstrom and Hansen7 in 1997. Luketich et al9,10 described
the combined thoracoscopic and laparoscopic approach for
esophagectomy.

AIMS

This article aims at discussing various techniques and
outcomes of minimally invasive esophagectomy.

The following parameters were evaluated for laparos-
copic and open procedure:

1. Operating technique
2. Operating time
3. Intraoperative complications
4. Risk of anesthesia
5. Rate of conversion to open surgery

10.5005/jp-journals-10007-1116
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6. Postoperative pain and opiate analgesic requirements
7. Postoperative morbidity and mortality
8. Hospital stay
9. Satisfying oncologlcal principle
10. Quality of life analysis.

MATERIALS AND METHODS
A literature search was performed using search engines
Google, HighWire Press, SpringerLink, and library facility
available at laparoscopic hospital. Criteria for the selection
of papers were upon statistical way of analysis, institute if
specialized in laparoscopy, the way of management and
operative techniques.

OPERATING TECHNIQUE
Different surgical techniques are available, and the option
depends on tumor location, extent of lymphadenectomy and
surgeons’ preference. The two most common open
techniques are transhiatal and transthoracic (Ivor-Lewis)
esophagectomies (THEs and TTEs respectively).11 THE
involves a laparotomy, blunt dissection of the thoracic
esophagus, and cervical gastroesophageal anastomosis in
the left neck.12 Limitations include inability to perform a
full thoracic lymphadenectomy and lack of visualization of
the mid-thoracic esophageal dissection. In contrast, TTE
combines a laparotomy with right thoracotomy and
intrathoracic anastomosis. This approach allows for wide
mediastinal lymphadenectomy with direct visualization.
Other modifications of the transthoracic approach include
a left thoracoabdominal incision, extended 3-field
esophagectomy, and cervical anastomosis.13

MIE has been explored in both transthoracic and
transhiatal approaches with the goal of overcoming intrinsic
limitations. Multiple minimally invasive approaches have been
described that combine thoracoscopic or laparoscopic
procedures with various operative positions of the patient
and anastomotic techniques (Table 1).

MIEs for the management of esophageal cancer were
first described by Cuschieri et al5 in 1992, and later refined

by Collard et al14 in 1993. These first efforts involved
thoracoscopic esophageal mobilization with subsequent
laparotomy for gastric mobilization and cervical anastomosis.
This approach avoids the morbidity of a thoracotomy, and
permits complete and thorough mediastinal dissection.
Several groups have reported their experience with excellent
results using this technique which currently represents the
most popular MIE technique. Refinements in the
thoracoscopic technique have been pioneered by Luketich
et al9,10 describing a thoracolaparoscopic esophagectomy.
This technique involves video-assisted thoracoscopic
esophageal mobilization in complete left lateral decubitus
position followed by supine laparoscopic gastric mobilization
and preparation of the gastric conduit with a standard cervical
anastomosis. This offers the potential benefit of avoiding
the need for both thoracotomy and laparotomy, minimizing
pain in the postoperative period, and allowing a more rapid
recovery.

To facilitate the abdominal procedure, some groups use
a laparoscopic-assisted hand-port system, providing more
tactile control and potentially decreasing operative time.15

Furthermore, a hand-assisted system could be used in the
thoracoscopic phase of the procedure to facilitate exposure
into the right thoracic cavity (hand-assisted laparoscopic
and thoracoscopic surgery).16 Other modifications to this
technique include thoracoscopic mobilization of the
esophagus and mediastinal lymphadenectomy in the prone
position.17 The main advantages described for prone
thoracoscopic mobilization of the esophagus are shorter
anesthesia time and better postoperative respiratory function
than with the left lateral position.

A minimally invasive THE was initially described by
DePaula et al6 in 1995 and then Swanstrom and Hansen7

in 1997 as the first totally laparoscopic esophagectomy.
The main advantage is direct visualization of lower
mediastinum without blind dissection. Using this technique,
a laparotomy is avoided. Other modifications to MIE involve
the use of mediastinoscopic methods to aid superior
mediastinal dissection.18

Some limitations of the laparoscopic THE involve the
instrumentation, narrow field of the mediastinum, and
two-dimensional view of conventional laparoscopic
equipment. Robotic systems allow the possibility of
overcoming some of these limitations. Some groups have
reported their early experience with robotically assisted
THE,20-22 which involves laparoscopic gastric mobilization,
mediastinal robotic dissection, and conventional transhiatal
dissection from the cervical incision. This technique allows
three-dimensional visualization, improved magnification, and
greater range of instrument motion and could potentially
diminish intraoperative complications during esophageal
dissection in the mediastinum.

Table 1: Minimally invasive esophagectomy techniques

 • Thoracoscopic esophagectomy with laparotomy and cervical
anastomosis

 • Thoracoscopic esophagectomy with laparotomy and intrathoracic
anastomosis

 • Thoracoscopic esophagectomy with laparoscopy and cervical
anastomosis

 • Thoracoscopic esophagectomy with laparoscopy and
intrathoracic anastomosis

 • Laparoscopic gastric mobilization with thoracotomy and
intrathoracic anastomosis

 • Laparoscopic THE with cervical anastomosis
 • Laparoscopic hand-assisted THE with cervical anastomosis
 • Laparoscopic esophagectomy with prone thoracoscopic

esophageal mobilization
 • Robotically-assisted laparoscopic THE with cervical anastomosis.
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STEPS OF THREE-STAGE ESOPHAGECTOMY

Stage 1: Thoracoscopic Esophageal
Mobilization

General anesthesia with single lung ventilation is used. The
patient is placed in the left lateral decubitus position. Four
ports are placed in diamond formation (Fig. 1).

Pneumoinsufflation is performed under a low pressure
of 7 mm Hg. A diagnostic thoracoscopy is usually performed
to inspect the pleural cavity and the surface of lung for any
suspicious metastatic lesion. The right lung is retracted
upward and medially to expose the thoracic esophagus.

The procedure is begun by incising the visceral pleura
between the esophagus and infra-azygos part of the aorta
with either a bipolar forceps or a harmonic ultrasonic scalpel.
The medial end of the pleura is held by the left hand lifting
the esophagus. Thus, the posterior vagus is exposed. The
plane of dissection is lateral to the vagus and not between
the vagus and esophagus. The direct aortic branches are
clipped and cut. The esophagus then is lifted from the arch
of the aorta, which is seen at the level immediately below
the azygos vein. The left main bronchus is exposed, and
the left hilar nodes are dissected. The esophagus is
completely separated posteriorly by a combination of sharp
and blunt dissection. The caudal limit of posterior dissection
is the hiatus.

The thoracic duct is seen crossing the descending
aorta, which is clipped. The anterior pleural cut was made
after the esophagus is pulled laterally and the cut is
extended cranially and caudally, remaining parallel to the
esophagus. The plane of dissection is between the anterior
vagus and  pericardium. The carinal and right hilar nodes
are removed. The dissection is carried caudally between
the pericardium and esophagus, stripping the pericardium
of all fibro fatty tissues and nodes. The caudal end point
is the hiatus and this completes the infra-azygous
dissection.

The supra-azygous area is exposed by the assistant
pulling down the apex of the lung. The pleura over the

esophagus is lifted and cut. The cut is extended upward to
the root of the neck. The vagus nerve is identified, and the
vagal fibers going to the bronchus are preserved.

The dissection is started posteriorly between the
esophagus and vertebrae. All the fibro fatty tissues together
with the nodes are pushed with esophagus. The azygous
vein is preserved or when required for better visualization
or clearance, the vein can be clipped and cut. When the
azygous vein is preserved, the pleura over the vein is cut,
and a plane is created posterior to the vein and anterior to
the esophagus. Retroazygous dissection is facilitated by
retraction of the azygous vein. The esophagus is dissected
all around the circumference in the supra-azygous region,
and these planes are joined with those in the infra-azygous
region, thus completely freeing the esophagus. This is
confirmed by pulling the esophagus craniocaudally
(shoeshine effect).The left recurrent nerve is identified in
the tracheoesophageal groove. The nodes along this nerve
are removed.

The esophageal dissection is carried cranially upto the
root of the neck. An intercostal drainage tube is inserted
through the working 10 mm port. The lung is inflated, and
the camera port was removed under vision.

Stage 2: Laparoscopic Gastric Mobilization

The patient is placed in a modified Lloyd-Davis
15 to 20 degrees head-up position. The surgeon stands
between the legs of the patient, with the cameraman and
one assistant on left, and with the second assistant and
scrub nurse on the right. Five ports are used (Fig. 2).

Stomach mobilization is begun by opening the gastrocolic
ligament and entering the lesser sac. The greater omentum
is divided. The stomach is lifted from the pancreas by cutting
the congenital bands. The fundus and entire stomach is
pushed to the right side by the assistant rolling the fundus
toward the right, and the gastrosplenic ligament is cut while
the short gastric vessels are coagulated and cut. The hepatic
flexure and transverse colon reflection are cut, and the colon

Fig. 1: Port position Fig. 2: Alternative port position
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is retracted caudally. This exposes the second part of
duodenum, which is kocherized.

The left lobe of liver is retracted by the left assistant,
and the gastrohepatic ligament is cut. The cut is extended
upward to the lower end of the hiatus. The right crus of the
diaphragm is identified, and the peritoneum over it is cut.
This cut is extended up to the hiatus. The dissection is
continued posteriorly until the left crus is identified. The
esophagus is dissected all around at the level of hiatus.

All the nodes along the celiac trunk together with the
common hepatic, splenic, and left gastric artery are removed.
The left gastric artery and vein are clipped and cut. The
hiatal opening is then widened.

Stage 3: Cervicotomy and Esophagogastric
Anastomosis

The patient is placed in the head-up position with the
neck extended and turned toward the right. A left
supraclavicular transverse incision is made. The two heads
of the sternocleidomastoid are separated, exposing the
carotid sheath together with internal jugular vein and
common carotid artery. The inferior thyroid vein is ligated,
and the vessels are retracted laterally to reach the prevertebral
fascia. The esophagus is lifted from its posterior bed, and
the dissection is continued posteriorly until the right lateral
wall is reached. The esophagus is separated from the trachea
and completely encircled.

Mobilization is confirmed by pulling the esophagus into
the neck. The esophagus is divided by placing two stay
sutures. The distal end is tied, and a nasogastric tube is tied
to the distal end. The entire esophagus together with the
nasogastric tube is pulled through the hiatus laparoscopically.
A small abdominal incision is made at the level of camera
port. The stomach and esophagus are delivered using a skin
barrier. An extracorporeal stomach tube is prepared and
pulled back through the posterior mediastinum into the neck,
and an esophagogastric anastomosis is done in two layers.
A feeding jejunostomy is established in all cases.

Transhiatal esophagectomy: The esophagus is mobilized
en bloc together with the lymph nodes of lower mediastinum
through the hiatus after transection of the diaphragm vein.
During the transhiatal dissection, the right and left pleura
must be visible, as well as the aorta dorsally, and the vena
cava and pulmonary trunk ventrally. The dissection then is
continued upto the aortic arch.

Robotically-assisted laparoscopic esophagectomy:
Robotic technology provides more accuracy, a wider range
of motion through articulated robotic wrists, finer tissue
manipulation capability, and three-dimensional visuali-
zation.20-22

OUTCOME
• Median operative time was 230 minutes (range of

medians 180-400 minutes).9,10,14-42

• Conversion rate to open procedures was on an average
5.6% (0-36%).9,10,14-42

• Median ICU stay was 1.5 days (range 0.5-6).9,10,14-42

• Median hospital stay was 11.4 days (5.5-31).9,10,14-42

• Median blood loss was 190 ml.9,10,14-42

• Postoperative mortality was 2%.9,10,14-42

• The over-all complication rate was 41%.9,10,14-42

• Pulmonary complication rate was 20%.9,10,14-42

• Anastomotic leaks were reported in 8.7%
(0-25%).9,10,14-42

• Vocal cord paralysis occurred in 1.5%.9,10,14-42

• Reoperations were reported in 6%, chylothorax 2%,
0.8% tracheobronchial tears or necrosis.9,10,14-42

• Incidences of splenectomies 0.3% and other visceral
injuries (pancreas, colon) were low.9,10,14-42

• Oncological outcome of MIE: Median lymph nodes
retrieval of all series was 14 nodes. Lower yields were
reported after transhiatal than after transthoracic
MIE.9,10,14-42

• Among the survival rate report studies, 1-year survival
rate was of a median of 75%. Reported 3-year survival
was 41%.9,10,14-42

Operative times, blood loss, transfusion requirements,
ICU and hospital stays were shorter after MIE but without
any difference in fistula rates. Smithers et al reported the
largest available series of MIE, comparing 309
thoracoscopic-assisted esophagectomies with 23 totally MIE
(laparoscopic and thoracoscopic) and 114 open
esophagectomies during the same time period.42 Their
thoracoscopic resections were found to have marginal
benefits over open resections, such as reduced blood loss
(400 ml vs 600 ml), transfusion rates (27% vs 37%) and
one day shorter hospital stay (13 days vs 14 days). The
morbidity profile was similar for all three approaches except
for a much higher stricture rate of anastomosis after MIE
(22% vs 6%). Using a policy of standard mediastinal LND
(including periesophageal and subcarinal but not upper
mediastinal nodes), Smithers et al42 retrieved a median of
17 lymph nodes. Others have shown that even more extended
lymph node dissections can be performed by MIE and lead
to excellent 5-year survival rates above 50%.

Pulmonary complications are the most frequent source
of complications and mortality after an esophagectomy.
Their reduction seems to be one of the aims of any MIE
technique. The main pulmonary complications seen were
pneumonia, pleural effusion, atelectasis, pulmonary embolism
and assisted ventilation. All were much less in MIE. Other
than respiratory complications, the classical complications
of esophagectomy, such as anastomotic leaks and vocal
cord palsy is more in MIE but not significantly high. Risk
of tracheobronchial injuries thus seems to be increased
compared to open resections.9,10,14-42
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In MIE, postoperative ventilation time, blood loss,
transfusion rates, length of ICU and hospital stays are less.
Learning curve is high in MIE. Results of various studies
show that as the number of cases done are increasing, the
complications are decreasing.9,10,14-42 Regarding the survival
rate, it has been shown that earlier the stage better the
survival. The 5-year survival reported by various studies
were for stage I—83%, stage II—42% and stage III—
16%.

CONCLUSION

MIE has been gaining attractiveness since the first report
nearly two decades ago. Like open surgery, several
techniques exist including totally laparoscopic transhiatal
or transthoracic resections as well as combination, or hybrid
techniques. Much as with open esophageal surgery, no
consensus has been reached regarding the superiority of
any particular MIE adaptation. By reducing perioperative
morbidity and recovery time, and by maintaining the
oncological principles, MIE is a safe alternative for open
procedures under experienced hands. Initial outcomes of
the minimally invasive approach appear to be atleast
equivalent, and the promise of potential benefits a tangible
possibility.
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Minimal access surgery is the gold standard for several abdominopelvic procedures in the present era. The prime advantage with
minimal access surgery is the minimal surgical trauma in comparison to the conventional surgery. The other advantages of laparoscopy
like less operative time, less pain, early recovery and return to work and above all better cosmetics have been well proven.“Change is
constant in life,” SILS and NOTES are the two newly emerging novel techniques in laparoscopy. SILS is a new advancement in
laparoscopy, where the whole surgery is conducted through a single umbilical incision whereas NOTES is totally incisionless. In real
sense, the incision in NOTES is not externally visible because of the natural orifices like oral cavity, vagina, urethra and anus that are
used as entry sites. SILS have the advantages of better cosmetics, less blood loss, faster recovery, less complications, early return to
work, versatility, better patient acceptance and easy tissue retrieval, etc. The critics are high cost, need of high expertise and more
chances of port site hernia and infection. Similarly, NOTES has its edges over traditional laparoscopy surgery with the advantages of
highest cosmetic value (no visible scar), less pain, requirement of less immunosuppressant and less anesthesia, faster recovery, and
no external wound complications (hernia, hematoma and abscess). But it has also its own critics like questionable safety, unproven data
about complications, requirement of high expertise, low patient acceptance, requirement of advanced endoscopic instruments, difficulty
in closing internal wounds, intraperitoneal infection, gastrointestinal fistula and high cost. Poor acceptance is a major concern for
NOTES.

Aims: To explore the positive and negative aspects of above two procedures in order to find out the better option.

Keywords: SILS-single incision laparoscopic surgery, Natural orifice transluminal endoscopic surgery (NOTES).

REVIEW ARTICLE

ABSTRACT

SINGLE INCISION LAPAROSCOPIC
SURGERY (SILS)

SILS is an innovative advancement in the field of minimal
access surgery in which the surgeon operates exclusively
through a single entry point, typically the umbilicus. It was
performed in 2005 for acute appendicitis in department of
pediatric surgery in Turkey. Since then, it has been
appreciated and accepted all over the world and every
laparoscopic surgeon today feels incomplete without a
proper knowledge and understanding of SILS. There are
different names for SILS like SPA—single port access,
LESS—laparoendoscopic single site surgery, OPUS—one
port umbilical surgery, SPICES—single port incision less
conventional equipment using surgery, NOTUS—natural
orifice transumbilical surgery, E-NOTES—embryonic
natural orifice transumbilical surgery. SILS can be
performed by many methods like:
i. With multiple facial punctures through single skin

incision.
ii. By using additional transabdominal sutures for

stabilization of target organ.
iii. By using novel port access devices.

Access Ports (Figs 1 and 2)

a. SILS port from Covedien
b. GelPort system from applied medical

c. ASC R-port, Ireland
d. Unix-X from Pnavel concepts.

Hand Instruments (Fig. 3)

a. Standard conventional laparoscopic hand instruments
b. Articulating hand instruments:

i. Cambridge endomanufactures autonomy laparoangle
articulating instruments.

ii. Novare surgical manufactures real hand instruments
with angle locking.

A wide range of operations are now possible by SILS
like appendicectomy, cholecystectomy (Figs 4A to C),
nephrectomy, hysterectomy, esophagoectomy, adrenalec-
tomy, gastric bypass, fundoplication, hernia repair,
splenectomy, colectomy, hepatic resection, cryoablation,
tubal ligation, etc.

Advantages of SILS

a. Better cosmetics
b. Less blood loss
c. Faster recovery
d. Less complications
e. Early return to work
f. Versatility
g. Better patient acceptance
h. Easy tissue retrieval.

10.5005/jp-journals-10007-1118
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Fig. 1: Different type of ports for single incision laparoscopic surgery

Fig. 2: Triport

Disadvantages

a. High cost (both trocars and hand instruments)
b. Need of high expertise
c. More chances of port site hernia and infection
d. Longer operative time
e. Technically difficult
f. Mandatory port closure.

NOTES

Like SILS, NOTES is also a recent innovative advancement
in laparoscopic surgery in which incisionless laparoscopic
procedure is possible with an endoscope equipped with hand
instruments passed through a natural orifice (oral cavity,
urethra, vagina and anus) than through an internal incision
in the stomach, vagina (Fig. 5), urinary bladder or colon.
Besides the isolated transgastric (Fig. 6), transvaginal,

transcolonic route, a combined transgastric and transvaginal
approach for cholecystectomy has been performed in
Portugal. NOTES was originally described in animals by
Dr Anthoni Klloo from John Hopkin university. It was used
for appendectomy in humans in India by Rao and Reddy
and for cholecystectomy by Swanstorm in 2007. There are
different ways to perform the operation like:
1. A single access multiport device with curved instru-

ments.
2. Flexible operating endoscope with endoscopic tools.
3. Hybrid laparoscopy: Access with flexible endoscopic

instruments with simultaneous abdominal access.
4. Combined multiple natural orifice access (transgastric

+ transvaginal).
The major advantage of NOTES is the highest cosmetic

value because there is no externally visible scar after this
procedure. There is less requirement of anesthesia and
immunosuppressant besides less postoperative pain, faster
recovery, early return to work and no abdominal wound
complications like seroma, hematoma and abscess.
Similarly, NOTES is not free from its own critics. For
performing NOTES, highly sophisticated and expensive
endoscopic as well as hand instruments (Fig. 7), a team
of highly skilled and experienced surgeon and gynecologist
are required. Another negative aspect is the unclear data
regarding its safety, clinical outcome and postoperative
complications.

REVIEW OF SILS AND NOTES

There exists a number of techniques for performing SILS
and NOTES. These can be adopted for different intra-
abdominal and pelvic operations like appendectomy,2,4-6

gastrostomy,7,8 gastrectomy,9,10 adrenalectomy,11 colorectal
procedures,12-15 bariatric procedures9 and urological
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procedures.16,17 But cholecystectomy is the most common
procedure conducted through SILS and NOTES (Table 1).

TECHNIQUE OF SILS CHOLECYSTECTOMY
First cholecystectomy by SILS was performed by Navara
et al in 1997. He used two 10 mm trocars and three trans-
abdominal stay sutures for the procedure.3 Two years later
in 1999, Piskun and Rajpal conducted the same procedure
by using two 5 mm trocars and two stay sutures. In the
above two procedures, both two umbilical trocars for
telescope and hand instruments are used. Cuesta et al used

Kirschner’s wire instead of stay sutures for retraction of
Calot’s triangle.19 Average time taken for this surgery was
70 minutes.

Rao et al have conducted 20 SILS cholecystectomy
using R-port, which consists of double layer plastic
cylinder that serves as single port. It is introduced through
15 to 20 mm umbilical incision. The device has three valvular
openings, which permit three 5 mm or one 10 mm and one
5 mm working instruments with angulated shafts. Surgery
was performed successfully in 85% of cases with an average
time of 30 minutes. TriPort is a similar device that has been

Fig. 3: Real hand instruments with angle locking

Figs 4A to C: SILS cholecystectomy
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Fig. 5: Transvaginal NOTES

Fig. 6: Gallbladder removal through the mouth

Fig. 7: NOTES instrument

used by Romanelle for SILS.20 Merchant et al have used
GelPort multichannel system, which allows four working
instruments including the telescope.9

TECHNIQUE OF NOTES CHOLECYSTECTOMY

Transvaginal laparoscopically-assisted cholecystectomy
using a single 5 mm and two 3 mm trocars through the
anterior abdominal wall has been described by Besslor.
A 5 mm trocar was used for clip applicator and 3 mm
trocars were used for gallbladder retraction and
pneumoperitonium. A double channel flexible endoscope,
which accommodates a grasper and hook knife was
introduced transvaginally. The procedure took three and
half hours. Marescaux et al used a similar technique with a
2 mm transumbilical needle for pneumoperitonium and
laparoscopic-guided colpotomy.1 Rest of the procedure was
performed transvaginally over three hours.

A different technique by Zorning in which the umbilical
scope was replaced by a dissector and a 10 mm 30 degrees
scope was introduced transvaginally. With this technique,
20 cases were conducted with an average operating time of
62 minutes.

Forgione et al18 described another technique in which a
single incision is made in left upper quadrant for
pneumoperitonium, colpotomy, retraction of gallbladder and
clip application. The mean operating time was 136 minutes.

DISCUSSIONS

After analysis of different literature about SILS and NOTES,
it is presumed that there is probably better acceptance of
SILS, although high cost and technical expertise are two
important drawbacks. But for NOTES, patient acceptance
and concerns about safety and complications are major
drawbacks. Older and uneducated patients and those
undergone upper GI endoscopy or colonoscopy in past are
more likely to refuse for the procedure. It is still unproven
whether NOTES has a real advantage over traditional
laparoscopy and SILS or not. SILS offers better cosmetics
by reducing the multiple incisions used in conventional
laparoscopy to a single umbilical incision. Multiple
laparoscopic procedures can be simultaneously performed
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Table 1: Published reports of NOTES and SILS cholecystectomies through the years 1997–2009

Authors Approach to Number Number Number of Diagnosis Success Complication(s) Average
perinoteal cavity of skin of skin attempted rate (%) Reasons for operating

incision(s) trocar(s) cases conversion to    time
standard LC (minutes)

NOTES cholecystectomy

Bessler et al21 Transabdominal, 1 3 1 Cholelithiasis 100 None 210
transvaginal

Marescaux et al8 Transabdominal, 1 1 1 Cholelithiasis 100 None 180
transvaginal

Zornig et al Transabdominal, 1 1 14 Cholelithiasis 100 None 62
transvaginal

3 Acute cholecystitis 100 None
3 Chronic cholecystitis 67 Hepatic injury

Forgione et al Transabdominal, 1 1 3 Cholelithiasis 100 None 136
transvaginal

SILS cholecystectomy

Tacchino et al5 Transabdominal 1 3 10 Cholelithiasis 83 None 55 ± 7
2 Cholecystitis Subcutaneous

– hematomas (I)
– Hepatic injury (I)

Cuesta et al Transabdominal 1 2 10 Cholelithiasis 100 None 70
Rao et al Transabdominal 1 1 18 Cholelithiasis 94 Difficult dissection 40

2 Choledocholithiasis 0 Choledochoscope for
CBD exploration2

Merchant et al16 Transabdominal 1 1 19 Cholelithiasis 100 None 45-90
2 Acute cholecystitis 50 Difficult dissection

Zhu et al Transabdominal 2 2 22 Cholelithiasis 100 None 30-150
4 Gallbladder polyps 100 None

Romanelli et al Transabdominal 1 1 1 Cholelithiasis (history 100 None 68
of pancreatitis)

Gumbs et al Transabdominal 1 3 2 NR 100 None < 60
Palanivelu et al Transabdominal 2 2 10 Cholelithiasis 60 Hemorrhage from 148

– Cystic artery2

– Difficult dissection2

– Bile leak1

Navarra et al10 Transabdominal 1 2 30 NR 100 None 123
Piskun et al Transabdominal 1 2 7 Cholelithiasis 100 None NR

3 Acute cholecystitis 100 None

by SILS because of a common entry point. At time of
difficulty, it is easier to convert SILS to conventional
laparoscopy without changing the patient’s position. Short
operating time, early recovery, early return to work, less
blood loss, and better tissue retrieval are the positive aspects
of SILS. The overall patient acceptance is better compared
to NOTES and conventional laparoscopic surgery. A few
drawbacks of SILS include high cost of access port and
hand instruments, slightly extraoperative time, and highly
skilled and experienced surgical team to overcome the
technical difficulties. But as the learning curve gets over, all
the negative factors except the cost are likely to be
compensated.

The attractive part of NOTES is that it is totally incision
less, for which its acceptance in young and educated
patients is relatively higher than the older people. Today,
NOTES can be used for both abdominal and mediastinal
surgery. Elderly people with previous history of upper GI
endoscopy or colonoscopy dislike NOTES because of their
previous painful experience. Young females hesitate to
accept surgical procedure through vaginal canal. Even in
the educated mass with relatively high acceptance for

NOTES, explaining the safety and complication rate of
the procedure is difficult. There is no clear data available
till now regarding its after-effects on sexual life and
infertility due to transvaginal surgery. The second negative
aspect is the high cost of sophisticated instruments. The
third obstacle is the necessity of a highly skilled
multidisciplinary team. Conventional laparoscopy can be
conducted with the help of inexperienced assistants (interns
or nurses), whereas for NOTES a whole team of
experienced surgeons and gynecologist is required. The
fourth limiting factor is operation time. Conducting NOTES
leads to consumption of more human hour in term of
person and time. The fifth drawback is that it is not so
easy like SILS for conversion to traditional laparoscopy.
The sixth drawback is the lack of sterilization and secure
closure of internal incision in stomach or colon. A gastro-
intestinal leak is the most unwanted catastrophic outcome
of NOTES. The seventh drawback is learning curve and
till now no clear data is available regarding its safety and
complications. As per review of all the above literature, it
is presumed that disadvantages of NOTES outweigh the
no-incision benefit.
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CONCLUSION

SILS and NOTES are both promising. In the present
scenario, SILS has a little edge over NOTES. According to
literatures, SILS is more acceptable than NOTES because
of the above described reasons.
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