Surgery: Current Research

Ulker, Surgery 2013, S12
DOI: 10.4172/2161-1076.512-007

Keyless Abdominal Rope-lifting Surgery (KARS)

Kahraman Ulker*

Department of Obstetrics and Gynecology, Kafkas University School of Medicine, Kars, Turkey

p

Abstract

gynecological procedures are presented.

Keyless Rope-lifting Surgery (KARS) is a novel, single incision, gasless laparoscopic surgery technique. Various
operations including adnexal cyst excision, oophorectomy, diagnostic laparoscopy, tubal ligation, hysterectomy and
cholecystectomy may be performed through the intra-umbilical transverse incision without using CO, pneumoperitoneum
and thus the trocars (keyless). In KARS the abdominal cavity is accessed through the 1.5-2 cm intra-umbilical transverse
incision. The anterior abdominal wall is elevated by the sutures loaded into the Veress cannula. The elevation creates
room for the operations. All operations are performed through the intra-umbilical incision by using laparoscopic and/
or conventional hand instruments. Here in this paper, the KARS techniques and the preliminary results of the specific
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Introduction

Laparoscopic surgery has gained a worldwide popularity for the
last two decades. Its popularity probably depends on the experience
of less pain and fewer complications in comparison with laparotomy.
However, as an intra-abdominal procedure it still has the same potential
of intra-operative and postoperative risks of laparotomy [1-4].

A smaller incision resulting in less post-operative scarring, less
pain and medication for pain, reduced exposure of internal organs to
possible external contaminants, reduced bleeding and the chance of
needing a blood transfusion, fewer complications, and earlier discharge
and work are the advantageous of laparoscopic surgery. However, it
also has some risks and disadvantageous such as Veress needle or trocar
injuries to blood vessels or bowels, unseen electrical burns leading
organ perforation, hypothermia and peritoneal trauma due to increased
exposure to cold and dry gases during insufflation, intolerability of
pneumoperitoneum in patients with cardiac and pulmonary diseases,
and the increase of anesthesia risks by pneumoperitoneum and
shoulder pain [5-9].

Researchers have conducted and published numerous trails in
order to minimize the side effects and maximize the advantages of
laparoscopic surgery [10-15]. Keyless Abdominal Rope-lifting Surgery
(KARS) is one of the laparoscopic surgery techniques claiming to
improve the outcomes of laparoscopic surgery [16,17]. The aim of
this paper is to define the major aspects of this gasless, single incision
abdominal access technique and present our experiences in various
operations performed by using the technique.

Surgical Technique

Preoperative preparation

As in every laparoscopic and major intra-abdominal surgery bowel
preparation is crucial in order to maintain an optimum vision of the
intra-abdominal operative field. After three days of preoperative feeding
containing largely liquids the patients are treated with a mixture of 2.4
¢/5 ml monobasic sodium phosphate and 0.9 g/5 ml bibasic sodium
phosphate per twice daily with a dose of 45 ml, each time. Oral intake
is prohibited at 11 p.m. before the operation day and a mixture of 19 g
sodium dihydrogen phosphate and 7 g disodium hydrogen phosphate
in 135 ml solution is used rectally at 6 a.m. on the operation day.

Operative theatre preparations

As in conventional CO, laparoscopy the patients are prepared

in the supine decubitus position on the operative table. Abdominal
cleansing and sterile draping is as usual, however, special care has to be
given to the cleaning of the umbilical region. Mechanical and chemical
cleaning of the umbilical region with sterile gauze on the tip of a fine
instrument is mandatory in order to prevent wound infection.

A universal ether screen at the level of the line between the anterior-
superior iliac crests is maintained 10-12 cm above the abdominal
surface and covered with sterile drapes.

General anesthesia is preferred due to the frequent necessity of
the elevation of the operative region of the body. However, regional
anesthesia is also an option for minor and short procedures (e.g. tubal
sterilization and salpingo oophorectomy/oophorectomy).

Abdominal access

The construction of the access pathway into the abdominal cavity
in KARS is similar to open laparoscopic technique. The skin covering
the umbilical fold is lifted with 2 clamps bilaterally and a third clamp
elevates the center of the umbilicus. Depending on the necessity of
multiple instrument use a 1.5-2 cm transverse incision is performed
at the center of the umbilicus (Figure 1). The subcutaneous tissue is
dissected bluntly by using the tip of a fine instrument such as a Kelly
clamp. After the identification of the underlying fascia, two strong,
fine clamps are used to fixate and elevate the fascia. The facial layer
is dissected with a fine dissection scissor and two fine retractors are
used to apply a moderate stretching force in order to bluntly widen the
opening.

Rope-lifting process

In order to guide the rest of the process the abdominal entry site
is lifted first. The lower and upper border of the underlying fascia
is sutured with a number 0 or 1 delayed-absorbable suture at 6 and
12 o’clock positions, respectively (Figure 2). The inner side of the
abdominal wall is examined digitally for possible adhesions. The entry
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Figure 1: A 1.5-2 cm transverse incision is performed at the center of the
umbilicus in order to create the intra-abdominal access pathway.

Figure 2: The lower and upper border of the fascia underlying the umbilical
incision is sutured with a number 0 or 1 delayed-absorbable suture at 6 and 12
o’clock positions, respectively.

site is elevated with the help of the entry site sutures and the telescope is
introduced gently and slowly into the incision. The abdominal viscera
are observed for possible injuries or adhesions.

The Veress needle is unloaded from its cannula and one tip of a
#1 nylon suture is inserted into the cannula (Figure 3). The loaded
cannula is introduced into the elevated entry site. The tip of the cannula
is inserted towards the abdominal wall 1-2 cm below the entry under
direct vision. The cannula is then slid just above the peritoneum or
rectus sheet and maintained in an upward direction to avoid bowel
injury.

The cannula is oriented laterally right 6-7 cm to avoid injury of
the epigastric vessels and the abdominal wall is pierced from the inside
towards the outside at approximately 5 cm below the entry. The tip of
the suture is unloaded from the cannula outside the abdominal wall and
the unloaded cannula is removed back from the entry. The second tip of
the suture is inserted into the cannula and the same steps are repeated.
However, the tip of the cannula is taken outside the abdominal cavity
5 cm below the first tip.

After the same steps are repeated at the contra-lateral side (the tip
of the loaded cannula is oriented to the left side) of the abdominal wall
the sutures are ready to lift the abdominal wall. An assistant elevates the
abdominal wall and the surgeon ties the sutures over the pre-prepared
sterile ether screen or retractor (Figure 4).

The abdominal cavity is visualized with the introduced telescope.
In order to prevent the staining of the optic of the telescope it is better
to stretch the entry site sutures during telescope introduction. If the
provided intra-abdominal space does not reach the desired volumes,
additional lifting sutures can be placed to the sites where further
elevations are required. Small protruding areas (e.g. protrusion of the
peritoneal folds or adipose tissue which enclosed the operative field,
particularly in the over-weighted patient) can be lifted by using a suture
just penetrating the skin. The skin suture is also tied to over the same
ether screen or retractor. Following the creation of the intra-abdominal
operative space, various operations can be performed by using the single
incision access route. The procedure does not require the creation of

pneumoperitoneum, thus the laparoscopic hand instruments are used
without their trocars (keyless).

Wound closure

At the end of the surgery the lifting sutures are simply cut and
removed. The facial layer is closed with a number 0 delayed-absorbable
suture. The lifting facial sutures facilitate the closure. The umbilical
skin is closed with 3-0 or 4-0 intra-cutaneous absorbable sutures and
hidden into the umbilical fold. The anterior abdominal wall including
the umbilical incision and the scars created by the passage of the Veress
cannula is cleaned with an antiseptic solution. The umbilical incision is
covered with sterile gauze or an adhesive plaster.

Operations Performed by Using Kars

We have been using the KARS technique since the first half of
2010. Up to date operations including diagnostic laparoscopy and
tubal patency testing for infertility work up, ovarian cystectomy,
oophorectomy, salpingectomy, salpingostomy, tubal milking, tubal
sterilization, lysis of intra-abdominal adhesions and hysterectomy were
performed. Although the preliminary results of all specific surgical
procedures were presented in various congress and meetings [18-23],
only the results of cystectomies were published in medical journals
[16,17].

From August 2012 on, cholecystectomies were performed by
using KARS and the first two cases were presented in the international
congress of the European Society of Surgery held in November 2012 in
Istanbul, Turkey [24]. The operation times for the 63 and 40 year old
patients were 42 and 110 minutes, respectively.

Table 1 summarizes the characteristics of the patients and peri-
operative findings of various gynecological surgeries (n=84) performed
by using KARS until October 2012. All operations were performed
by using KARS without conversion to conventional laparoscopy or
laparotomy.

Most of the included women were operated electively and none
of them had malignant diseases. However, two women with ruptured
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Figure 3: The Veress needle is unloaded from its cannula and one tip of a #1
nylon suture is inserted into the cannula.

Figure 4: Final view after the completion of the rope-lifting process.
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N=84 Age BMI (kg/m?) = AAT*(min) TOT®(min) Hct® drop Hb” drop | Hospital stay
Adnexal cysts' (n=27) 37.00+1.24 26.09+5.00  21.70+5.24 92.67 +31.64 2,66+159 @ 0.96+0.52 1.59 + 0.50
Hysterectomy? (n=8) 48.87 +2.64 | 28.38+3.79 2275+4.68 165.2+31.67 3.29%1.57 1.05 +0.47 2.00 +£0.92
Ectopic pregnancy? (n=6) 32.00+7.18  26.95+4.37 19.33+7.55 8233+3142 217+1.89 | 0.67+0.39 1.83+0.41
Tubal ligation (n=37) 36.81+£3.81  26.32+4.51 15.81+6.47 29.11+12.07 288+1.67 | 0.92+0.54 0.40 £ 0.50
Diagnostic laparoscopy + Tubal patency testing (n=6) @ 30.00+5.83 26.28+4.65 19.17+4.71 39.50% 1240 2.35%1.06 0.82+£0.35 0.33 £0.52

" Oophorectomy was performed for the post menopausal women; 2 Hysterectomies included bilateral salpingo-oophorectomy in postmenopausal women; > Management
of ectopic pregnancy included salpingectomy, salpingostomy or tubal milking depending on the clinical situation; + AAT: Abdominal access time, time needed for the
construction of lifting ropes; ® TOT: Total operative time, time needed for the total operation beginning from skin incision and ending with the closure of the incision; © Hct:

Hematocrit level change;” Hb: Hemoglobin

Table 1: Selected characteristics of some gynecological operations performed by Keyless Rope-Lifting Surgery (KARS). The results are presented as mean + standard

deviation.

tubal pregnancies and intra-abdominal bleeding, and a woman with
the torsion of an ovarian cyst were operated in emergency conditions.

Abnormal uterine bleeding and myoma uteri were the indications
for hysterectomy operations. The removal of the uterus and the closure
of the vaginal opening were performed trans-vaginally. In all other
operations the tissues were retrieved through the umbilical incision.

We did not observe any intra-operative complication other than
minor bleedings which occurred during hysterectomy, salpingostomi
and tubal milking. The bleedings did not necessitate blood transfusion
in any patient.

In our previous study the preliminary results showed less post-
operative pain scores after KARS operations [19], however our study
group included KARS and single incision laparoscopic surgery (SILS)
operations. In addition, either the study group (KARS and SILS) or the
control groups (multiport CO, laparoscopy and laparotomy) included
various operations. Although our studies comparing the results of
specific operations by using KARS, SILS, multiport laparoscopy and
laparotomy are underway, preliminary results seem better pain scores
in KARS. In addition, none of the 84 women operated by using KARS
experienced shoulder pain.

Simple oral analgesics following the postoperative immediate 50
mg meperidine I.M. were adequate for postoperative pain relief.

In the post-operative period, the umbilical skin was kept covered
with the sterile gauze for two days and then uncovered. The patients
were allowed to take a shower, however they were ordered to keep the
umbilical area clean and dry. The four prick scars created by the Veress
cannula were left open and we did not order any special medication
for them.

The recovery of intra umbilical transvers incision of the KARS
procedure was generally completed in 7 to 12 days. All patients were
examined at the post-operative 7" day. Out of first 26 patients eight
patients had hyperemia and bruising on umbilical skin. The hyperemia
resolved in four to five days and the bruising dissolved in six to eight
days. We did not observe these findings after using fine clamps for
lifting the umbilical skin prior to the transvers incision. Three patients
experienced intermittent serous discharge from the umbilical incision
that lasted 10 to 12 days. Most of our patients were living in the rural
area and working in the agricultural sector. Most of them returned
their routine working practice on the 20" day post-operatively. Except
the aforementioned minor side effects we did not observe any major or
minor complication related to KARS procedure.

During KARS procedures a variety of conventional surgical and
laparoscopic instruments alongside a telescope could be introduced
through the same single incision. Because of the gasless feature of the
procedure the trocars were not used to prevent gas leakage. Thus, the

technique was called keyless abdominal rope-lifting surgery: KARS. In
addition, the trocar-less use of the hand instruments provided more
space and enabled the use of multiple instruments through the same
single incision. Moreover, the trocar-less entry provided the freedom
of using instruments that were not adapted specifically to the trocars.
This feature enabled the use of some conventional surgical instruments.
For example, an excised uterine tube or an ovary was easily removed by
using a long Kocher clamp.

Various instruments including mono and bipolar cautery, vessel
sealing devices and harmonic scalpels were used for tissue excision.
Intra and extra corporeal knots were applied for tissue approximations,
hemostasis or tubal ligations. However, the single incision nature of the
procedure hardened the manipulation of the instruments.

Discussion

Keyless abdominal rope-lifting surgery (KARS) is a single incision,
gasless laparoscopic technique which enables the operation of various
surgical procedures through an intra-umbilical 1.5-2 cm incision.

Strengths of KARS

Because KARS is a modified open laparoscopy technique it
minimizes the chance of visceral injuries which occur after the blind
introduction of the Veress needle or trocars into the abdominal cavity
[9].

Gasless nature of KARS avoids pneumoperitoneum associated
side effects like hypercapnia, acidosis, gas embolism, pneumothorax,
subcutaneous emphysema, deep venous thrombosis, instability of the
hemo-dynamics, decrease in renal functions, and peritoneal oxidative
stress [5-7,10,11,25-27]. Although the operative time and patient
position limit the use of regional (spinal and epidural) anesthesia in
KARS, gasless surgery is also more optimal for regional anesthesia.

In CO, laparoscopy, in order to increase the intra-abdominal
pressure, the viscera should be closed to the extra abdominal space. In
addition, the trocars are needed to prevent gas leakage while inserting
and using the hand instruments [28]. In contrast, during a KARS
procedure the abdominal wall is elevated with surgical ropes and the
intra-abdominal high pressure gas is useless. Thus the trocars are
also useless and the trocar-less entry spares more space for additional
instrument introduction. In addition, the instruments need to fit with
just the incision which also allows the use of suitable conventional
surgical instruments as well.

Aspiration of the CO, used in conventional laparoscopy lowers
the intra-abdominal pressure resulting in poorer vision and, in some
instances, stains the optic of the telescope [28]. Irrigation and aspiration
can be used freely in gasless procedures.

Additional ports used in conventional CO, laparoscopy increase
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the post-operative pain rate, diminish cosmesis, and carry a risk of
bleeding, hernia formation, or organ damage. Although, a single special
port or a multichannel device is used in single incision laparoscopic
surgeries, they have limited numbers of access holes; one for the
telescope and two for hand instruments [15,28,29]. KARS has all of
the advantages of the single incision surgery and permits the use of
multiple instruments at the same time.

The facial layer of the port sites are not sutured in many instances if
10 mm trocars are used. Almost all facial layers are not sutured if 5 mm
trocars are used and the unsutured facial openings increase the chance
of hernia formation. In KARS the single incision at the facial layer is
prepared for closure at the initial stage of the surgery and stitched easily
as in usual open surgery.

Limitations of KARS

KARS has the same common disadvantages of all single incision
laparoscopic surgeries such as the sword fighting of the instruments
and the telescope, and the obstruction of the vision of the operative
field by a hand instrument passing in front of the telescope. In single
incision laparoscopic surgeries the hand instruments and the telescope
are introduced parallel with each other into the abdominal cavity. In
contrast, the hand instruments and the telescope are introduced into
the abdominal cavity with some angulations. The parallel introduction
of the instruments during single incision laparoscopic surgeries makes
the manipulation of the instruments and the tissues more difficult,
particularly during procedures requiring intra-corporal suturing.
Likewise, manipulation of the instruments and tissues is more difficult
in KARS procedures. For example, we needed 15 to 20 minutes for the
placement of a Meltzer sliding knot during tubal ligations and most of
the time we could not succeed at the first attempt.

Although stretching the ropes sutured to the facial layer of the
entry site increases the diameter of the entry, the telescope is stained
more frequently due to the trocar-less entry. Thus, a gentle and careful
introduction of the telescope is mandatory in KARS.

Comparison of KARS with the previous surgical techniques

In KARS the features of laparoscopy and laparotomy are modified
and united. Thus the surgeons should be familiar with both techniques.
However, the abdominal access technique and the elevation procedure
are simple and can be performed by any surgeon familiar to laparotomy.

Gasless (isobaric) laparoscopic surgery after elevating the
abdominal wall with a lifting device [30,31] has been used to perform
operations including myomectomy [32-34], hysterectomy [35], ovarian
cyst resection [36], colposuspension [37] and radical hysterectomy
[38]. Various surgical instruments, such as a special device with an
abdominal retractor, a subcutaneous lifting device or an airlift balloon
retractor have been used in these procedures. In addition, there were
multiple port sites in previous techniques and the trocars were also used.
In KARS, we elevated the abdominal wall with the usual conventional
surgical sutures and used the laparoscopic hand instruments without
their trocars through a single port.

Laparoendoscopic single-site surgery (LESS) has gained world-wide
popularity and various surgical procedures including gynecological
cancer staging, salpingo-oophorectomy, ovarian cystectomy,
laparoscopy assisted vaginal hysterectomy and laparoscopic total
hysterectomy have been performed by using LESS [39-44]. In LESS
procedures, two (or more) conventional ports or a single multichannel
device (which enables the passage of instruments and optics) are used
through a single incision. However, limited numbers of channels
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Figure 5: One year after a KARS operation the skin scar produced by the
passage of the Veress cannula is compared with an older appendectomy scar.

allows for limited numbers of instruments to be used. In contrast
KARS provides more space within a similar sized incision and enables
the use of conventional surgical instruments.

KARS may have superiority in cosmesis (Figure 5) and fertility
preservation in younger women caring about future fertility by
allowing the enucleation of the capsules of some cysts outside the
abdominal cavity [17]. Following the aspiration of the cyst content
most of the adnexal cysts can be brought outside the abdominal cavity
through the umbilical incision. Enucleation of the capsule of the cyst
is easier outside the abdominal cavity. In addition, it is easier to dry
the bleedings and repair the damaged tissue. Moreover, oriented pin-
point coagulation decreases the unnecessary ovarian tissue damage. In
contrast, during CO, laparoscopy (single incision or multiport) oozing
blood obscures the real origin of the bleeding and blind coagulation
causes extended tissue damage.

Although KARS has most of the advantageous features of
laparoscopic surgery, our previous published study [17], our
unpublished study comparing the tubal sterilizations performed by
KARS and conventional CO, laparoscopy (under review) and the cases
presented in this paper suggest that the total operative time is long.
Like the other single incision laparoscopic surgery techniques KARS
increases the total operative time.

Although we present quite a lot cases in this paper, in order to
achieve more definitive conclusions about the advantageous and
disadvantageous features of KARS prospective randomized trials
comparing KARS with the previous techniques are needed.

In conclusion as a gasless, single incision laparoscopy technique,
KARS seems safe and effective in terms of cosmesis, less postoperative
pain and fertility preservation. It allows the use of laparoscopic and
conventional surgical instruments, and does not depend on trocars or
special port devices. However, further comparative studies are needed
to evaluate the feasibility of the procedure in specific operations.
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