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Introduction

The procedure of Nissen fundoplication was first per-
formed by Rudolf Nissen in 1956 by open access.1 With 
the introduction of minimally invasive techniques, this 
procedure was first performed by laparoscopy in 1991 by 
Dallemagne et al.2 Since 2004, with the advent of the natu-
ral orifice translumenal endoscopic surgery (NOTES), 
surgeons were stimulated to perform procedures with inva-
siveness. Hence the fundoplication was first described 
using the transoral endoluminal approach in 2005 by 
Cadière et al.3 Furthermore, through classic laparoscopy, 
less invasivity could be achieved with the decrease of 
abdominal scars number, using single-access laparoscopy 
(SAL). The authors report a laparoscopic Nissen fundo-
plication performed with curved reusable instruments 
through a single umbilical incision.

Case Report and Surgical Technique
A 21-year-old woman sought care for symptomatic gas-
troesophageal reflux disease since 3 years. Preoperative 
workup, including gastroscopy, barium swallow, manometry, 
and pH-metry evidenced grade B esophagitis, besides a 

small sliding hiatal hernia. A single-access laparoscopic 
Nissen fundoplication (SALN) through the umbilical scar 
was proposed to the patient. The technique was approved 
by our institutional surgical review board, and the patient 
consented for the operation. General anesthesia was used, 
and the patient was positioned supine with the arms along-
side the body and the legs abducted. Surgeon stood between 
the patient’s legs, camera assistant to the patient’s right, 
and scrub-nurse to the patient’s left. The video monitor was 
placed in front of the surgeon. The umbilicus was incised, 
and the peritoneal cavity was entered using the Hasson 
technique. A purse-string suture of 1 polydiaxone  
(PDS) was placed in the umbilical fascia at 2, 4, 6, 8, 
10, and 12 o’clock positions, respectively. After the 
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introduction of a reusable 11-mm trocar in the umbilicus, 
the pneumoperitoneum was established. A 10-mm, 30° 
angled, nonflexible, standard length scope was used (Karl 
Storz-Endoskope, Tuttlingen, Germany). Curved reusable 
instruments (Karl Storz-Endoskope, Tuttlingen, Germany) 
were inserted in the abdomen through the umbilicus with-
out trocars. The curved grasping forceps III (Figure 1A) 
was advanced through a separate opening, 5 mm outside 
the purse-string suture at 10 o’clock, in the umbilical fascia. 
Other instruments such as curved coagulating hook (Figure 
1B), curved scissors (Figure 1C), curved needle holder II 
(Figure 1D), curved suction device were introduced along-
side the 11-mm trocar and inside the purse-string suture 
(Figure 2). Using the distal curve of the grasper, the left liver 
lobe was retracted exposing the opening of the hepatogastric 
ligament. The latter was opened close to the hepatic segment 
I, and the phrenogastric ligament was incised. The right crus 
was freed from bottom to top (Figure 3), as well as the left 
crus. The lower esophagus was encircled and suspended by 
a piece of umbilical tape using the curved grasper. A figure 
of 8 stitch using 2/0 silk was used to close the crura. Thanks 
to the peculiar shape of the instruments, the optical system 
never appeared in conflict with the instruments’ tips (Figure 
4A), and the conflict between the surgeon’s hands and the 
scope was avoided (Figure 4B). The upper part of the gastric 
fundus was moved behind the lower esophagus and the short 
gastric vessels were dissected “à la demand.” After having 
inserted a 34 Fr orogastric bougie, a floppy 360° fundoplica-
tion was performed using 2/0 silk sutures (Figure 5). The 
orogastric bougie, the piece of umbilical tape, and the instru-
ments were finally removed under visual control. The purse-
string suture was tied, and supplementary sutures were placed 
to close the separate opening for the grasper and to reinforce 
the access site.

Results
No conversion to standard laparoscopy with an extraum-
bilical trocar was necessary, and there were no peropera-
tive complications. Blood loss was insignificant. Total 
operative time (between skin incision and fascia closure) 
was 122 minutes, and laparoscopic time (between the 
beginning of pneumoperitoneum and the removal of the 
instruments and trocar) was 108 minutes. The final scar 
length was 16 mm (Figure 6). The gastrograffin swallow 
on the first postoperative day showed good passage of the 
contrast through the wrap. Use of pain killers consisted of 
1-g paracetamol intravenously pushed 3 times in the first 
24 hours, and 1 time in the following 24 hours. The patient 
was allowed to leave the hospital on second postoperative 
day. On discharge, 500 mg paracetamol perorally was 
used 3 times par day for following 3 days. After 6 months 
the patient was doing well, and the cosmetic result was 
satisfactory.

Figure 1. Curved reusable instruments according to DAPRI 
(courtesy of Karl Storz-Endoskope, Tuttlingen, Germany): 
grasping forceps III (A), coagulating hook (B), scissors (C), and 
needle holder II (D)

Figure 2. Placement of the curved instruments, scope, and 
purse-string suture through the umbilicus
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Discussion

In recent years, thanks to the introduction of NOTES, a series 
of procedures performed through SAL has been published.

In the technique of SALN described here, a direct access 
without any disposable port was used. The curved grasping 
forceps III was introduced in the abdomen through a separate 

opening in the umbilical fascia. This was a specific technical 
trick because the grasper was maintained in the nondominat-
ing surgeon’s hand (left), and never changed during the entire 
procedure. In contrast, the curved instruments for the domi-
nating surgeon’s hand (right) were continuously changed 
during SALN. Hence the rationale of the placement of purse-
string suture in the umbilical fascia, after opening of the peri-
toneal cavity. The suture was adjusted maintaining a tight seal 
around the 5-mm tools and the 11-mm trocar, and opened 
enough only for changing of the instruments or evacuation 
of the smoke, created during the dissection. The pneumo-
peritoneum was maintained during the entire procedure, 
thanks to the use of a trocar no smaller than 11 mm.

A nonflexible standard length scope was used during 
SALN as during classic Nissen fundoplication,4 also if the 
umbilicus was lower for cosmetic concerns.

The curved grasping forceps III and the curved needle 
holder II mainly present 2 curves: at the umbilicus, avoiding 

Figure 3. Curved instruments’ tips at the hiatus

Figure 4. Absence of the conflict between the instruments’ 
tips inside the abdomen (A) or between the surgeon’s hands 
outside (B)

Figure 5. 360º wrap performed by intracorporeal sutures 
with curved instruments

Figure 6. Final umbilical scar length
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the conflict between the surgeon’s hands and the scope out-
side the abdomen and between the umbilicus and the instru-
ments’ tips, establishing an internal working triangulation. 
The jaws opening of the curved needle holder II were placed 
at 45° in the respect of the main shaft. This trick permits 
just a quarter rotation of the surgeon’s wrist to pass or to 
remove the stitch in the tissue, and it avoids the potential 
damage with the viscera inside the abdomen. Furthermore, 
the distal curve of the grasper permitted to push the left liver 
lobe anteriorly, thereby increasing the operative field expo-
sure. This latter aspect remains one of the main problems 
during SAL.5 Another valid option used to increase the 
exposure of the hiatus is the placement, under the liver, of 
a penrose drain suspended by percutaneous suture6 or tran-
shepatic percutanoues sutures.7

The curved coagulating hook and the curved scissors are 
similar in shape, and present only one curve, created to avoid 
the collision between the surgeon’s hands outside the access.

Because of the curved shape, the surgeon was able 
to work in very ergonomic position, similar to classic lapa-
roscopy. During the entire procedure there was no clashing 
of the instruments or crossing of the surgeon’s hands, as 
frequently evidenced during SAL.5 Obviously the surgeon 
needs a learning curve to maneuver the curved tools with 
a certain stability and safety as in classic laparoscopy. This 
aspect, coupled with the time to perform intracorporeal 
sutures, is a time-consuming factor, but in SAL it is known 
that the procedure improves over time while progressing 
through the learning curve.8-11

In the technique reported here, total operative time was 
less than that reported in literature with a similar access,6 
but compared with classic laparoscopy it can be considered 
quite long. These data can be explained by the partial time 
needed to enter the peritoneal cavity and to place the purse-
string suture in the umbilicus, as well as the final time to 
close the umbilical fascia. The pure laparoscopic time, 
however, was influenced by the understanding of the way 
these instruments are manipulated, especially to perform 
intracorporeal sutures. These latter aspects were the main 
differences between SALN and classic laparoscopy. Hence 
we strongly believe in the selection of the patients for 
SALN12-14, with exclusion of those with body mass index 
greater than 35 kg/m2 and those presenting a giant hiatal 
hernia. Otherwise the transumbilical approach becomes 
difficult and the operative time longer.

The wrap was fashioned using 2 stitches, which did not 
pass through the lower esophagus and the stomach, since 
the wrap was fixed more distally using the Rossetti stitches. 
This technique was chosen for a floppy Nissen benefitting 
of the natural position of the wrap.

The final umbilical scar was less than 2 cm because only 
one reusable 11-mm trocar was inserted in the umbilicus 
and the instruments were advanced without trocars. Hence, 

no use of disposable ports was needed and the final scar 
length was kept similar to that in classic laparoscopy. This 
aspect, added to the fact that all the instruments used are 
reusable, kept the cost of SALN low and similar to the 
cost of classic laparoscopy.

The patient experienced very little pain killers, prob-
ably because of the reduction in the number of the cutane-
ous incisions, as already reported.15-16 These data need 
confirmation by randomized trial comparing SALN, 
needlescopic Nissen, and classic laparoscopic Nissen 
fundoplication.

In conclusion, SALN is feasible to be performed with 
curved instruments, which avoid the conflict between the 
instruments’ tips inside the abdomen or between the sur-
geon’s hands outside. The cosmetic result is improved, the 
postoperative pain is minimal, and the cost of the procedure 
is similar to standard laparoscopy.
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