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Abstract:

Objectives: This study set out to determine whether Needlescopic surgery (NS) produces comparable sur-
gical outcomes for patients with colorectal cancer (CRC) compared to conventional multi-port laparoscopic
surgery (MPS). Methods: We used the five-port method with a 3.5 cm umbilical incision for extraction and
reconstruction during MPS for CRC. One or two 5 mm ports were exchanged for needle forceps and all
surgical procedures were as for previous MPS since July 2012. We investigated the short-term outcomes of
138 consecutive patients who underwent curative resection of CRC by NS (July 2012-August 2014) and
130 consecutive patients with CRC treated with MPS during a previous period (January 2010-June 2012).
Results: Operative time in the NS group was comparable to that of MPS (p=0.467); the NS group had sig-
nificantly less estimated blood loss (p=0.002) and a shorter postoperative hospital stay (p<0.001). The mean
number of dissected lymph nodes was 27 in both groups (p=0.730). No mortality occurred in either group,
and similar morbidity rates were observed (p=0.454). Conclusions: NS using Endo Relief needle forceps is
a safe and feasible option compared to conventional MPS for CRC.
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Introduction

Laparoscopic surgery (LS) has been established as a feasi-
ble strategy for colorectal cancer (CRC) because it preserves
oncological outcome, is less invasive, and allows a better
quality of life for patients compared to open surgery1-4).
Moreover, reduced port surgery (RPS) and single port la-
paroscopic surgery (SILS) are less invasive and give better
cosmetic results5-7). Natural orifice transluminal endoscopic
surgery is considered even less invasive and satisfactory re-
sults were reported in colorectal surgery8,9). However, techni-
cal, ethical, and oncological problems limit its clinical adop-
tion.

The short-term outcomes of RPS and SILS for CRC are
comparable to that of conventional multi-port LS (MPS)10-13);
however, one study suggested there is no advantage beyond

MPS14). In addition, quite a few studies have reported the
long-term oncological outcomes in SILS15,16). Furthermore,
RPS or SILS is normally performed by a single surgeon
with no requirement for an assistant, except a laparoscopist;
so they are often not part of the education of novice sur-
geons. Their dichotomous nature makes them unpopular and
they not used as alternatives to conventional MPS for CRC.

Needlescopic surgery (NS) was first reported in 199817)

for a cholecystectomy, and was defined as LS using at least
one port <3 mm diameter, which is included RPS by reduc-
tion of port size. Since then, NS has been utilized for sev-
eral procedures18-21). However, few studies have reported use
of NS for CRC22,23). In our institution, Endo Relief needle
forceps (Hope Denshi, Chiba, Japan) were introduced for
MPS in July 2012 because they are less invasive and main-
tain surgical quality. The Endo Relief needle forceps have a
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Figure　1.　Port site placement for the five-port method
A 5 mm port near the surgeon’s left hand was replaced by mini ports for the Endo Relief needle for-
ceps. If possible, the assistant used one pair of Endo Relief forceps.
FETE: Functional end-to-end anastomosis
DST: Double stapling technique

Right colon Le  colon (FETE) Le  colon (DST)

MiniSiteTM2mm
5mm port

12mm port

2.4-mm-diameter shaft with the same shape, size, and tip as
conventional 5 mm forceps. The handling and maneuverabil-
ity of the Endo Relief needle forceps are similar to those of
conventional 5 mm forceps. This study assessed the feasibil-
ity of NS using Endo Relief needle forceps for CRC in
terms of short-term outcomes.

Methods

Patients

Since the introduction of the Endo Relief needle forceps
in July 2012, 138 patients have undergone curative resection
of CRC by NS (NS group). We excluded patients with dou-
ble cancers, ulcerative colitis-related cancer, and those re-
quiring other concomitant surgeries, including those related
to the stoma, from this study. Consecutive patients with
CRC who underwent conventional LS before NS was intro-
duced served as a historical control group (MPS group), and
the clinicopathological findings and short-term outcomes of
both groups were compared retrospectively. This study was
approved by the Ethics Review Board (No. 20140457) at
our institute.

Endo Relief needle forceps

We initiated NS using the Endo Relief needle forceps to
improve cosmetic outcomes and be less invasive. The Endo
Relief needle forceps have a 2.4-mm-diameter shaft of iden-
tical shape, size, and tip as conventional 5 mm forceps. The
benefits of these features include an atraumatic tip and pow-
erful grasping of tissue, which are shared by conventional 5
mm forceps.

We usually used the MiniSite™ 2 mm (Covidien Group

Japan, Tokyo, Japan) as a trocar for the Endo Relief needle
forceps. Since the tip (5 mm) was unable to pass through
the trocar, the handle was connected to the shaft and tip,
which was inserted from the other 5 mm port or a 12 mm
port, as exchanging forceps during the procedure is difficult.

Surgical procedure

A five-port technique was used (Figure 1). The Endo Re-
lief forceps were used with the surgeon’s left hand or either
hand of the assistant, if possible, because they did not need
to be exchanged. A 3.5 mm sagittal transumbilical incision
was made initially with E・Z Access and the LAP PRO-
TECTOR™ (FF0504; Hakko, Nagano, Japan), and pneu-
moperitoneum was established through the camera port. Af-
ter the appropriate bowel segment was mobilized fully, the
vascular supply was divided intracorporeally at its origin,
and a radical lymphadenectomy was performed. The bowel
was delivered through the umbilical incision, which was ex-
tended if necessary, and divided extracorporeally. A func-
tional end-to-end anastomosis was fashioned using a linear
stapler for all cases, except those with rectosigmoid tumors.
In these cases, the distal rectum was divided intracorporeally
using a laparoscopic linear stapler following intracorporeal
division of the inferior mesenteric vessels, and the proximal
end of the bowel was delivered through the umbilical inci-
sion. The bowel was resected extracorporeally, after which
an anvil was placed in the proximal colon, and an anasto-
mosis was performed intracorporeally using the double-
stapling technique. All surgeries were performed or assisted
by one of four fully experienced laparoscopic colorectal sur-
geons certified by the Japanese Society for Endoscopic Sur-
gery.
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Figure　2.　Consort diagram
MPS: multiport laparoscopic surgery
NS: needlescopic surgery

Laparoscopic surgery for colorectal cancer

Ini a on of Endo Relief July 2012

• Concomitant other surgery
• Other ac ve cancer
• Stoma only 

Excluded

MPS n=130 NS n=138

January 2010 August 2014

Table　1.　Patient Background

MPS (n=130) NS (n=138) P value

Age 68 (31-93) 70 (37-96) 0.222 

Sex (M:F) 78:52 59:79 <0.001 

BMI 22.7 (14.8-37.9) 22.4 (15.1-32.7)  0.185

PS (0:1:2:3) 70:49:10:1 80:48:9:1 0.709 

ASA (1:2:3) 53:76:13 46:80:12 0.510 

Past-laparotomy 45 (34.6%) 41 (29.7%) 0.171 

Tumor location
 (colon:rectum) 

105:25 109:29 0.408 

T1:T2-4 33:97 46:92 0.047

Tumor size (cm) 3.5 (0.7-8.0) 3.1 (0.4-9.0) 0.922

BMI: body mass index

PS: performance status

ASA: American Society of Anesthesiologists

MPS: multiport laparoscopic surgery

NS: needlescopic surgery

Table　2.　Surgical Outcomes

MPS (n=130) NS (n=138) P value

Operative time (min) 270 (142-460) 265 (147-560) 0.467

Estimated blood loss (g) 10 (10-820) 10 (5-440) 0.002

Postoperative stay (day) 9 (5-67) 8 (5-47) <0.001 

Conversion 8 (6.2%) 0 (0%) -

Harvested lymph nodes 27 (2-84) 27 (5-47) 0.730 

Complication 13 (10.0%) 15 (10.8%)  0.454

Wound infection 2 3

Small bowel obstruction 7 2

Anastomotic leakage 2 1

Lymphorrhea 0 2

Abscess 2 1

Others 0 6

MPS: multiport laparoscopic surgery

NS: needlescopic surgery

Data collection

Patient data were collected from medical records retro-
spectively; these included sex, body mass index (BMI), Per-
formance Status, American Society of Anesthesiologists
score, tumor location, International Union against Cancer T
stage, history of laparotomy, operation time, estimated blood
loss, number of harvested lymph nodes, postoperative com-
plications, mortality, and length of postoperative hospital
stay. All parameters are described as medians (range) with-
out annotation. Quantitative data was compared using the
Wilcoxon test and qualitative variables the chi-square test. A
p-value <0.05 was considered to indicate significance. The
statistical analysis was performed using R ver. 2.15.2.

Results

There were 138 patients in the NS group, and 130 pa-
tients in the MPS group (Figure 2). Table 1 shows their pre-
operative clinicopathological characteristics. The NS group
included more female patients and advanced tumors (�T2),
whereas no significant difference was observed in the other

parameters. Operative time was comparable in both groups
(MPS vs. NS: 270 vs. 65 min, p=0.467). Significantly less
estimated blood loss (10 vs. 10, p=0.002) and shorter post-
operative stays (p<0.001) were observed in the NS group
(Table 2). There was no mortality in either group. No pa-
tients underwent conversion in the NS group, whereas eight
patients (6.2%) in the MPS group underwent conversion.
The median number of harvested lymph nodes was 27 in
both groups. Complications were observed in approximately
10% of the patients in each group. One patient in the MPS
group with anastomotic leakage required reoperation due to
a stoma; otherwise, no other patient had severe complica-
tions.

Discussion

Compared to open surgery, LS, which uses an incision
less than one-fourth the size, achieved adequate lym-
phadenectomy, as well as mobilization, excision, and recon-
struction of the colon, and conferred a dramatic change in
the history of surgery for CRC. Moreover, RPS is expected
to be less invasive and produce better cosmetic outcomes
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than LS due to the smaller incision in the abdominal wall.
However, having fewer ports interferes with mobilizing the
forceps, leading to less effective counter traction and visuali-
zation. The better cosmetic outcomes and reduced invasive-
ness could come at the cost of reduced quality of surgery
and poorer oncological outcome. For this reason, consider-
able attention should be paid to the indications.

Needlescopic surgery, which is also included in RPS, is
defined as using at least one needle-sized port (<3 mm) dur-
ing LS17). The needle forceps produced by Karl Storz are
used worldwide, although their small tip size results in a
higher risk of injury to other internal organs24). The Endo
Relief needle forceps have a tip of the same size as conven-
tional 5 mm forceps and can be used comfortably by any
surgeon. However, there are some disadvantages; i.e., shaft
rigidity and the inability to exchange instruments. Although
the low shaft stiffness is expected to be overcome by inno-
vation and new technology, we suggest that “cross-traction”
could mitigate this fault instead of using conventional
counter traction (Supplemental Figure 1). Visualizing deeper
areas in the pelvis in cases of obesity or a narrow pelvis can
be problematic. Since the edge of the inlet of the pelvis
bends the shaft, the tip should be uncontrolled and traction
is insufficient, which cause worse visualization consequently.
However, the rigidity of the shaft should be minimally af-
fected if the power is applied in the longitudinal direction of
the shaft, by which effective traction could make surgical
field open. We also anticipate that Endo Relief needle for-
ceps will be used in the surgeon’s left hand, causing mini-
mal inconvenience because the forceps are often exchanged
to energy devices in the right hand.

Our findings revealed that NS with the Endo Relief nee-
dle forceps had comparable short-term surgical outcomes to
those of conventional MPS for CRC. Although detecting a
large difference may be difficult due to the reduced size of
ports (from 5 to 2.4 mm), it is not necessary to suture the
skin with needle forceps. Suturing a wound, even with a 5
mm port, occasionally causes chronic pain, wound infection,
and keloid. Moreover, the small additional effort required to
provide better cosmetic outcomes and reduced invasiveness
could lead to widespread adoption of NS.

In this series, the MPS group contained more patients
with advanced CRC, which may have resulted in the worse
estimated blood loss, postoperative stay, and conversion rate.
However, no difference was observed in tumor size or the
rectal cancer ratio, so these factors may not have had an im-
pact. Historical factors, in which LS was attempting to use
for patients with advanced CRC in this objective period,
may be the reason for the high conversion rate during MPS.

Better visualization during LS initiated another era in col-
orectal surgery, particularly regarding the pelvic anatomy. In
addition, all staff members involved can see the same opera-
tive field, and all surgical procedures are easily recorded.
Consequently, education should improve and the learning
curve should become less steep. Although RPS may have
benefits, such as using fewer ports, and faults, such as tech-

nical difficulty, our method is basically identical to conven-
tional LS for all surgical procedures. Thus, NS shows prom-
ise for the future.

Some limitations of our study should be discussed. First,
this was a retrospective study with a small sample size.
More robust evidence from a well-planned prospective
study, which is well designed by statistical power analysis,
is required. The second limitation was selection bias. The
low rigidity of the Endo Relief shaft decreases its longevity
and it is not indicated for severely obese patients (BMI �
30). A more durable shaft is desired. Third, the impact in
terms of improved cosmetic outcomes and reduced invasive-
ness of the needle forceps on the long-term results is un-
known. Forth, this study evaluated only short-term outcome.
The oncological outcome is more important than less-
invasiveness or better cosmetics. Less size of port might
contribute to reduction of port site recurrence, however fur-
ther study is needed for evaluating long-term outcome.

Collectively, Needlescopic surgery with Endo Relief nee-
dle forceps may be feasible for CRC, as the quality of the
LS surgery was preserved, it was less invasive, and pro-
duced a better cosmetic result. Further prospective random-
ized studies are required to confirm the long-term oncologi-
cal outcomes and patient satisfaction.
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