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Abstract

Background The authors report a single-access transum-

bilical laparoscopic splenectomy (SATLS) performed with

curved reusable instruments.

Methods A 23-year-old female consulted for steroid-

resistant idiopathic thrombocytopenic purpura and clinical

evidence of secondary Cushing syndrome. Preoperative

workup showed a normal-sized spleen and thrombocyto-

penia. The umbilicus was incised and a purse-string suture

was applied. A reusable 11-mm trocar was inserted for a

10-mm, 30� angled scope. Curved reusable instruments

(Karl Storz-Endoskope, Tuttlingen, Germany) were

advanced without trocars transumbilically. After opening

the splenocolic and gastrosplenic ligaments, the main

splenic artery and vein were dissected off at the level of the

hilum, clipped with 5-mm clips introduced transumbili-

cally, and sectioned. Posterior splenic attachments were

freed at the hilum cranially and caudally. The spleen was

finally retrieved transumbilically in a plastic bag.

Results Addition of supplementary trocars or incisions

was not necessary. Operative time was 180 min and final

umbilical scar 16 mm. The patient was discharged on

postoperative day 3, and after 6 months she was doing

well.

Conclusions SATLS was feasible and safe to be per-

formed using curved reusable instruments. The curves of

the instruments permitted the surgeon to work in an ergo-

nomic position, without the instruments clashing thanks to

the obtained triangulation. Since only reusable instruments

were used, the cost of SATLS remained similar to that of

standard laparoscopy.
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In recent years transumbilical single-access laparoscopy

(SAL) has gained interest in the different surgical speci-

alities because it offers the patient better cosmetic results

since only an umbilical incision was used to access the

abdominal cavity [1]. Advanced laparoscopic procedures

like splenectomy have been proven to be feasible through

SAL [2]. This procedure can be performed using straight

classic instruments [3–5], but since only one incision is

used, a working triangulation cannot be obtained (Fig. 1A)

and there is conflict between the instruments’ tips and the

surgeon’s hands. From this situation came the idea to

develop some curved instruments in order to establish a

working triangulation outside the abdomen (Fig. 1B) as

well as inside (Fig. 1C), maintaining one of the rules of

laparoscopy which is the optical system at the bisector

of the working triangulation [6]. Another option is the use

of articulating instruments [2, 7–9].

This paper was a video presentation at the Annual Meeting of the

Society of American Gastrointestinal Endoscopic Surgeons (SAGES),
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Here we report on a single-access transumbilical lapa-

roscopic splenectomy (SATLS) using curved reusable

instruments, performed on a 23-year-old female with a

body mass index (BMI) of 35.7 kg/m2. The patient con-

sulted for steroid-resistant idiopathic thrombocytopenic

purpura and clinical evidence of secondary Cushing syn-

drome. At the preoperative workup, the spleen appeared

normal (15 cm) and the thrombocytopenia was confirmed.

Surgical technique

The patient was placed in a semilateral position with only

the right arm alongside the body and the legs abducted. The

surgeon stood between the patient’s legs and the camera

assistant stood to the patient’s right. The umbilicus was

incised and the peritoneal cavity was entered using the

Hasson technique. A purse-string suture using 1 poly-

diaxone (PDS) was placed in the umbilical fascia at 2, 4, 6,

8, 10, and 12 o’clock positions, respectively. An 11-mm

nondisposable trocar was inserted inside the purse-string

suture. A 10-mm, 30� angled, nonflexible, standard-length

scope (Karl Storz-Endoskope, Tuttlingen, Germany) was

used. Curved reusable instruments (Karl Storz-Endoskope)

were inserted into the abdomen through the umbilicus

without trocars. The curved grasping forceps III (Fig. 2A)

was advanced through a separate opening, 5 mm outside

the purse-string suture at 1 o’clock through the umbilical

fascia. Other instruments such as the curved coagulating

hook (Fig. 2B), curved scissors (Fig. 2C), curved bipolar

scissors (Fig. 2D), curved suction device, and 5-mm

straight-clip applier (Weck Hem-o-lok, Teleflex Medical,

Belgium) were introduced on the opposite side of the

grasper, alongside the 11-mm trocar and inside the purse-

string suture (Fig. 3). The suture was adjusted to maintain a

tight seal around the 5-mm tools and the 11-mm trocar, and

opened only when necessary. The splenocolic ligament was

opened, followed by opening the gastrosplenic ligament.

As per standard practice, the short gastric vessels were

sectioned by the curved coagulating hook and curved

bipolar scissors. Because of the curves of the instruments, a

working triangulation was established inside (Fig. 4A) and

outside (Fig. 4B) the abdomen. The main splenic artery

was dissected and isolated from the main splenic vein at the

level of the splenic hilum. The latter vessels were sectioned

separately between 5-mm clips. The superior and inferior

splenic lobes were dissected from the peritoneal attach-

ments at the hilum cranially and caudally. A plastic bag

was introduced in the cavity through the 11-mm trocar to

gather the specimen. Once in the plastic bag, the specimen

was morcellated at the umbilicus, taking care not to tear the

bag. The abdominal cavity was checked for bleeding and

the instruments were removed under visual control. The

umbilical fascia, including the separate opening for the

grasper, was closed using absorbable sutures.

Results

In this procedure additional supplementary trocars or

incisions were not necessary. Total operative time was

180 min and partial laparoscopic time (time between the

beginning of pneumoperitoneum and removal of the

instruments and trocar) was 160 min. The final umbilical

scar appeared to be 16 mm. The patient was discharged on

postoperative day 3, and after 6 months she was doing

well.

Discussion

In the technique of SATLS described here, only a classic

reusable 11-mm trocar was used with the curved instru-

ments inserted without trocars transumbilically. A trick to

maintain pneumoperitoneum during the entire laparoscopy

was to insert the curved grasping forceps III through a

separate opening in the umbilical fascia because the gras-

per was kept in the surgeon’s nondominant hand (left) and

was never changed during the entire SATLS. The other

curved instruments, kept in the surgeon’s dominant hand

(right), were continuously changed during the procedure,

hence the placement of the purse-string suture in the

umbilical fascia. The latter helped maintain the pneumo-

peritoneum and was opened only to change the tools in the

Fig. 1 The concept of the

curved instruments is based on

the creation by A the straight

classic instruments of the

triangulation angle both

B outside and C inside the

abdominal cavity
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surgeon’s dominant hand or to evacuate the smoke created

during the dissection. In order to avoid suture breakdown, a

thick and sliding stitch like 1 PDS was used.

The quality of the image during this SATLS technique

was the same as for classic laparoscopy because unlike

other SAL [2, 4, 5, 7–9], a 5-mm scope was not used.

Furthermore, because only reusable material was used, the

cost of SATLS remained similar to that of classic

laparoscopy.

All the curved instruments have to be inserted trans-

umbilically following the curves, maintaining a 45� angle

with respect to the abdominal wall. The curved grasping

forceps III has two main curves, one at the umbilicus to

avoid the conflict between the surgeon’s hands and the

scope outside the abdomen, and another one between the

umbilicus and the instruments’ tips establishing a working

triangulation inside the abdomen. The curved coagulating

hook, the curved scissors, and the curved bipolar scissors

Fig. 2 DAPRI curved reusable instruments. A Grasping forceps III.

B Coagulating hook. C Scissors. D Bipolar scissors (courtesy of Karl

Storz-Endoskope, Tuttlingen, Germany)

Fig. 3 Placement of the curved instruments, scope, and purse-string

suture through the umbilicus

Fig. 4 Opening of the splenocolic ligament thanks to A the internal

working triangulation and B the surgeon’s ergonomics
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are similar in shape and have only one curve to avoid the

collision between the surgeon’s and the assistant’s hands

outside the abdomen. Obviously, there is a learning curve

before the instruments can be manipulated safely. This

procedure with the curved instruments was quite similar to

SATLS performed with articulating instruments, where

coordination between the surgeon and the camera assistant

is necessary [2]. Because of the curved shape of the

instruments, the surgeon was able to work very ergonom-

ically, with flexed arms similar to classic laparoscopy,

since there was no clashing of the instruments’ tips or

crossing of the surgeon’s hands, as frequently observed in

SALS [10].

The selection of patients for SATLS remains an

important challenge, as for SAL [1, 11]. Obviously,

patients for whom an intact spleen for histological exami-

nation is necessary or who have splenomegaly (diame-

ter [ 20–25 cm) cannot undergo this procedure. We

proposed SATLS in a patient with a normal-sized spleen,

trying to reproduce the gold standard of laparoscopic

splenectomy in normal or slightly enlarged spleens [11].

A limit of the transumbilical technique described here is

that the curves are fixed and were chosen with the most

common patient sizes in mind; hence, this technique is not

meant for very tall or very short patients. Furthermore,

patients with high BMI are poor candidates for SATLS

because the transumbilical approach becomes quite

impossible and the operative time longer. An option for the

latter case remains SAL performed through a different

incision of the umbilicus, e.g., in the left subcostal region

[11].

Sometimes when the procedure becomes unexpectedly

difficult or too long, one or more additional trocars have to

be inserted, as in a classic laparoscopy [11]. Conversion to

open surgery remains another option [9], as it was for a

standard laparoscopic splenectomy.

Our operative time was longer than 110–150 min [2],

84 min [5], 120 min [9], or 60–150 min [11]. In our

technique, a certain amount time was required to gain

access to the abdominal cavity and to close the umbilical

fascia at the end of the procedure. This procedure time

can be reduced after the surgeon’s learning curve, as it

was the case for classic laparoscopic splenectomy [12].

Finally, in the technique described here, the umbilical

incision length remained similar to the incision used in

classic laparoscopy for a 12-mm trocar because only one

reusable 11-mm trocar was inserted in the umbilicus and

the curved tools were advanced without trocars. Moreover,

since the main vessels were sectioned at the splenic hilum

between 5-mm clips, as in classic laparoscopic splenec-

tomy [12], and not by a linear stapler [2, 4, 5, 7, 9, 13], no

enlargement of the incision was required.

Conclusions

SATLS was feasible and safe to be performed using curved

reusable instruments. The curves of the instruments per-

mitted surgeon to work ergonomically without the instru-

ments clashing. The cost of the procedure remained similar

to standard laparoscopy.
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