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Abstract
Background Laparoscopic surgery for rectal cancer is
pop b it is technically challengi )

training systems have not been widely studied or estab-
lished despnc the steep 1eammg curve for this procedure.
We d da ic training program that enables
resident surgeons to perform laparoscopxc low anterior
resection (LLAR) for rectal cancer and evaluated the safety
and feasibility of this training program.

Methods We analyzed prospectively gathered data on all
LLARs for rectal cancer performed at a single center over a
7-year period. Patients were assessed for demographic
characteristics, tumor characteristics, operative procedure,
operative time, blood loss, conversion to open surgery,
complications, time to bowel recovery, distal margin, and
number of lymph nodes harvested. We compared tite early
surgical, oncological, and functional outcomes of LLARs
performed by expert surgeons with those of LLARs per-
formed by resident surgeons for both intraperitoneal and
extraperitoneal rectal cancer. All analyses were performed
on an intention-to-treat basis.
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Results A total of 137 patients met the inclusion criteria
for this study. Of the 75 LLARs for intraperitoneal rectal
cancer, 40 were performed by expert surgeons (I-E group)
and 35 by resident surgeons (I-R group). Of the 62 LLARs
for extraperitoneal rectal caner, 51 were performed by
expert surgeons (E-E group) and 11 by resident surgeons
(E-R group). The operative time was longer in the E-R
group than in the E-E group. The time to resumption of diet
was longer in the I-E group than in the I-R group. The other
early outcomes, including blood loss, anastomotic leakage,
conversion to open surgery, and number of lymph nodes
harvested, were similar in the I-E and I-R groups and in the
E-E and E-R groups.

Conclusion Our systematic training program on LLAR
for rectal cancer enables resident surgeons to perform this
procedure safely early during residency, with acceptable
short-term outcomes.

Keywords Laparoscopic training - Low anterior
resection - Rectal cancer - Education - Residency -
Minimally invasive surgery

Some authors have reported that laparoscopic surgery for
rectal cancer is safe and efficacious because it is associated
with less pain and blood loss, early bowel recovery, and
short postoperative hospital stay [1—6] A few randomwed
studies have shown that lap pic total

excision (TME) and lymphad my can be q
treatments for rectal cancer and that the subsequent
recurrence and survival rates are similar to those after open
surgery [4, 6-8]. However, laparoscopic surgery, which is
the standard treatment for colon cancer, is not commonly
performed for the treatment of rectal cancer. Laparoscopic
surgery for rectal cancer is technically challenging and is
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associated with some disadvantages such as long operative
time [1, 2, 4] and increased rate of positive surgical
margins [9]. Furthermore, suitable training systems for
advanced laparoscopic procedures have not been widely
studied.

We developed a systematic training program that offers
sufficient experience in laparoscopic colorectal resections
(LCRs) to resident surgeons without prior experience in
open colorectal surgery and enables them to acquire the
skills required to perform laparoscopic low anterior
resection (LLAR) for rectal cancer. In this study we eval-
uated the safety and feasibility of allowing resident sur-
geons to perform LLAR for rectal cancer by comparing the
early surgical, functional, and oncological outcomes of
LLARSs performed by expert surgeons with those of LLARs
performed by resident surgeons for both intraperitoneal and
extraperitoneal rectal cancer.

Patients and methods
Patients

‘We analyzed prospectively gathered data on all LLARs
for rectal cancer performed at Kyoto Medical Center,
Kyoto, Japan, between February 2001 and March 2008.
Kyoto Medical Center actively supports an independent
surgical residency program. The LLARs for intraperito-
neal and extraperitoneal rectal cancer were performed
by either expert surgeons (I-E group and E-E group,
respectively) or resident surgeons (I-R group and E-R
group, respectively).

Indication for laparoscopic surgery was rectal cancer
without involvement of the lateral lymph nodes or inva-
sion of the adjacent organs as determined during preop-
erative examination using compmed mmography (CI')

was evaluated by analyzing the distal margin and number
of lymph nodes harvested.

Operative procedure

All patients underwent bowel preparation, except those
who presented with bowel obstruction. Antibiotic pro-
phylaxis consisted of 1 g cefmetazole sodium adminis-
tered intraoperatively every 3 h. The surgical team
comprised an operating surgeon, an assistant surgeon, and
an endoscopist. We used mainly a monopolar electro—
cautery for di and used 1 g
shears (LCS) only in specific ﬁelds since we believe that
electrocautery is useful for dissecting tissues in layers.
The patients were put into the extended Lloyd-Davis
position, with the legs not angled too steeply, in order to
prevent restriction of the surgical field. The umbilical port
for the telescope was inserted using the open technique,
and pneumoperitoneum was established by insufflation of
carbon dioxide (8-10 mmHg). While viewing the laparo-
scopic image thus obtained, one port each (5-12 mm in
diameter) was inserted in the left upper, left lower, right
upper, and right lower abdominal quadrants. The patients
were then positioned in the reverse Trendelenburg position
and turned to their right. We used the mediolateral
approach, beginning with central mobilization of the
inferior ic vessels and sy ic identification of
the left ureter. TME was performed in all patients, except
in those in whom the tumor was confined to the upper part
of the rectum; in this case, tumor-specific mesorectal
excision (TSME) was performed. The Denonvilliers’
fascia was preserved, except in the case of rectal cancer
involving the anterior rectal wall. In women, the uterus
was pulled toward the abdominal wall by using sutures.
A good laparoscopic view of the surgical field and
countertraction provided by the assistant surgeon enabled

nic <

and pelvic magnetic g (MRI). E
of metastatic disease that could not be curatlvely resected
by open surgery was also an indication for laparoscopic
surgery. Low anterior resection (LAR) is used for the
treatment of early cancer located just above the dentate
line and for treatment of advanced cancer located more
than 1 cm above the dentate line; these criteria enable the
acquisition of an adequate distal margin after transection
of the rectum.
Patients were assessed for the following: demographic
istics, tumor ch istics, operative time, blood
loss, conversion to open LAR, complications including
anastomotic leakage, and time to bowel recovery. Tumors
were staged according to the sixth tumor-node-metastasis
(TNM) classification of the International Union Against
Cancer (UICC) based on the histological findings of the sur-

h

the identification of the dissection layers. This helped
prevent injury to the neurovascular bundles and preserve
the hypogastric nerves and pelvic plexus. Except in the
case of very low rectal cancer, rectal transection was
performed using an endoscopic linear stapler inserted
through the right lower port, and the rectal specimen was
exteriorized through a small incision in the left lower
abdominal quadrant. A double-stapled coloanal anasto-
mosis was created using a circular stapler, and the anas-
tomotic rings were inspected for integrity. In the case of
very low rectal cancer, transanal intersphincteric resection
and hand-sewn anastomosis were performed to transect the
lower rectum and obtain a longer distal margin than that
obtained by intracorporeally transecting the rectum at the
upper portion of the anorectal ring. A temporary ileostomy
was constructed in patients who underwent preopenmve

gical specimens. Adherence to oncologic surgical pri

dAinth 1 hand-
py or m

&) Springer
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Training program

It is important for resident surgeons to operate on a suffi-
cient number of patients and gradually master laparoscopic
procedures. Our systematic training program for laparo-
scopic surgery was structured to enable stepwise acquisi-
tion of laparoscopic skills as follows:

1. In the first step, resident surgeons are required to act as
endoscopists in at least 20 LCRs in order to learn the
essentials of the standardized techniques used in LCRs.
The surgeons also perform other basic laparoscopic
procedures (e.g., cholecystectomy, stoma creation,
omental patch repair for gastroduodenal perforation).

2. In the next step, the resident surgeons are required to
act as operating surgeons and perform laparoscopic
sigmoid colectomy and ileocecal resection and develop
basic laparoscopic skills (prior experience in open
colon surgery not required).

3.. Thereafter, the resident surgeons perform laparoscopic
hemicolectomy (both sides) and laparoscopic trans-
verse colectomy and acquire advanced laparoscopic
skills.

4. Laparoscopic surgery for rectal cancer, especially
LLAR or laparoscopic abdominoperineal resection, is
the most demanding among LCRs. It is therefore the
last procedure that the resident surgeons perform, after
they have acted as operating surgeons in at least 30
other LCRs and as endoscopists or assistant surgeons
in more than 30 LCRs, including TME. The resid

narrow pelvis. They can also learn the techniques of
precise anatomical dissection.

3. We ensure that all surgeons use the standardized
techniques for LCRs. In general, it is accepted that
during conventional open colorectal surgery, senior
surgeons, acting as assistant surgeons, can control the
quality of surgery performed by resident surgeons.
However, this type of quality control is difficult during
LCRs since the operating and assistant surgeons play
completely different roles. The assistant surgeon
cannot physically help the operating surgeon since
the assistant surgeon is always occupied in developing
the surglcal field. 'I'herefore the use of standardized

is 1 to maintain the quallly of LCRs
performed by surgeons. S dization of the
procedures also helps the expert surgeons to teach and
the resident surgeons to easily understand the details of
the surgical procedure.

;1

Statistical analysis

All analyses were performed on an intention-to-treat basis,
and the assessment included the patients in whom con-
version to open LAR was required. Statistical analysis was
performed using Student’s ¢ test and Welch’s ¢ test for
continuous data and Fisher’s exact test for categorical data.
Continuous variables are expressed in terms of the mean
(range). All statistical tests were two-sided, and differences
were considered signifi when p < 0.05.

surgeons then perform about the same number (30) of
laparoscopic procedures other than LCRs.

Resident surgeons are also encouraged to view_ a col-
lection of video recordings of lap. pic PprC
This enhances the effectiveness and quality of surglcal
education.

Quality assurance in the surgical procedures is very
important throughout the training process. In order to
maintain the quality of LCRs performed by resident sur-
geons, our sy ining program hasizes the
following principles:

1. In order to ensure surgical quality, we select the
operating and assistant surgeons after considering the
surgical skills of the expert and resident surgeons and
the technical difficulty associated with patient-related
factors, including adiposity, gender, tumor stage,
tumor size, and tumor location.

2. Expert surgeons assist resident surgeons during the
operation; they prepare the surgical field and provide
continuous traction. Thus, the resident surgeons can
obtain accurate magnification and correctly identify all
small and important anatomical structures, even a

@ Springer

Results

Patient demographics, tumor characteristics,
and operative procedure

Between February 2001 and March 2008, 142 patients
underwent LLAR for rectal cancer at Kyoto Medical
Center. We excluded five patients who underwent LLAR
and other major procedures simultaneously. In the E-E
group, one patient underwent laparoscopic transverse
colectomy and one underwent laparoscopic distal gastrec-
tomy, in addition to LLAR. In the I-R group, two patients
underwent hepatic metastasectomy and one underwent
open distal gastrectomy, in addition to LLAR. We exam-
ined the ining 137 p 75 with i
rectal cancer (40 in the I-E group and 35 in the I-R group)
and 62 with extraperitoneal rectal cancer (51 in the E-E
group and 11 in the E-R group). Most of the LLARs in the
I-E and E-E groups were performed by YS, HK, or TY,
who are proficient in performing LCRs and have more than
12 years of experience. LLARs in the I-R and E-R groups

: 1
itoneal
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Table 1 Patient d hics, tumor ch and op proced
Intraperitoneal (n = 75) p value Extraperitoneal (n = 62) . p value
I-E group 1-R group E-E group E-R group
(n = 40) (n = 35) (n=51) (n=11)
Age (years) (range) 62.7 (44-86) 69.7 (41-93) 0.005 62.0 (37-84) 64.2 (26-80) NS
Gender [n (%)]
Male 24 (60) 21 (60) NS 27 (52.9) 5(45.4) NS
Female 16 (40) 14 (40) 24 (47.1) 6 (54.5)
Previous abdominal surgery [n (%)] 4 (10) 9 (25.7) NS 6(11.8) 2(18.2) NS
Tumor size (mm) (range) 50.4 (10-90) 42.4 (0-90) NS 37.5 (0-80) 35.3 (18-65) NS
TNM stage [n (%)]
0 3(7.5) 0 NS 5(9.8) 2(18.2) NS
1 7(17.5) 12 (34.3) NS 21 (412) 3(21.3) NS
i) 8 (20) 7 (20) NS 11 (21.6) 0 NS
i 16 (40) 10 (28.6) NS 12 (23.5) 3(27.3) NS
v 6 (15) 6 (17.1) NS 2(39) 3(273) 0.049
LAR with double-stapling technique 40 35 NS 43 (84.3) 9 (81.8) NS
LAR with transanal hand-sewn 0 0 NS 8(15.7) 2(18.2) NS
anastomosis
Diverting ileostomy 0 257 NS 13 (25.5) 2(18.2) NS

were performed by six resident surgeons with 2-7 years of
experience; of these resident surgeons, three had no prior
experience in open surgery and three had experience in
open surgery and basic laparoscopic surgery.

Patient demographics, tumor characteristics including
pathological staging; and operative procedure undertaken
are listed in Table 1. Expert surgeons operated on a sig-
nificantly larger number of patients with extraperitoneal
rectal cancer than resident surgeons (p < 0.001). The
patients were significantly younger in the I-E group than in
the I-R group. The incidence of stage IV tumors was sig-
nificantly higher in the E-R group than in the E-E group.
No significant differences were observed between the I-E
and I-R groups or between the E-E and E-R groups with
regard to gender, previous abdominal surgery, tumor size,
and operative procedure.

Operative time, blood loss, conversion to open LAR,
and intraoperative and postoperative complications

The operative details and complications are listed in
Table 2. The mean operative time was significantly shorter
in the E-E group than in the E-R group, while it was similar
in the I-E and I-R groups. The mean blood loss was less in
the E-E group than in the E-R group, but the difference was
not significant (p = 0.45). The incidences of conversion to
open LAR, mn'aoperauve camphcatlons and postoperative

i ic leakage, were similar
lntheIEandIRgmupsandmtheEEandB-Rgmups

Of the eight intraoperative complications encountered,
six were due to equipment failure, with similar incidence in
the I-E and I-R groups and in the E-E and E—R groups of

the six p who developed cc of
cqunpment failure, two required conversxon to open LAR
and two developed otic leakage. The incid

rates of conversion to open LAR and anastomotic leakage
were significantly higher among the patients with compli-
cations due to equipment failure than among those without
such complications [conversion to open LAR: 33.3% (2 of
6 patients) vs. 4.6% (6 of 131 patients); odds ratio
(OR) = 10.417; 95% confidence interval (CI) = 1.880-
61.092; Fisher’s exact test, p = 0.040; and anastomotic
leakage: 33.3% (two of six patients) vs. 4.6% (six of 131
patients); OR = 10.417; 95% CI = 1.880-61.092; Fisher’s
exact test, p = 0.040). The remaining two intraoperative
complications were tumor perforation during the extraction
of a large tumor through the minilaparotomy incision and
bowel injury during the insertion of t.he first umbilical pon
Most of the postoperative were
conservauvely, however, five pauems required surg:cal
intervention. Reoperation was performed in one patient in
the I-E group because of anastomotic leakage, in one
patient in the I-R group because of perforation of the small
intestine, in two patients in the E E group because of
wound dehi and ' and in one
patient in the E-R group because of formauon of abdominal
abscess. There were no deaths in any group. The causes of
conversion to open LAR are listed in Table 3.

Q) Springer
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Table 2 Operative details, conversion to open surgery, and i and P
Intraperitoneal (n = 75) p value  Extraperitoneal (n = 62) p value
I-E group I-R group E-E group E-R group
(n = 40) (n=35) (n=51) (n=11)
Operative time (min) (range) 280 (156-429) 309 (195-542) NS 301 (160-615) 357 (240-558)  0.047
Blood loss (ml) (range) 108 (0-1130) 80 (0-700) NS 109 (0-650) 163 (0-700) NS
Intraoperative complications [n (%)] 3(7.5) 2(5.7) NS 239 109.1) NS
Dehiscence of the rectal stump (malfunction 2 (5.0) 2(5.7) NS 1.0 0(0) NS
of endoscopic stapler) [n (%)]
Drawbacks with circular stapler 0 (0) 0 () NS 1(2.0) 0(0) NS
Bowel injury [n (%)] 0O 0 (0) NS 0() 109.1) NS
Tumor perforation [n (%)] 12.5) 0 (0) NS 0() 0(0) NS
Conversion [r (%)] 3(15) 129) NS 3(59 109.1) NS
Postoperative complications [n (%)) 6 (15.0) 5(143) NS 10 (19.6) 2(18.2) NS
Anastomotic leakage [n (%)] 3(1.5) 1(29) NS 359 1(9.1) NS
Wound infection [7 (%)] 1(25) 267 NS 3(5.9) 0 (0 NS
Bowel obstruction [n (%)] 0(0) 129 NS 3(59) 0 (0) NS
Intra-abdominal abscess [n (%)] 0(0) 0(©) NS 0(0) 10.0) NS
Others [n (%)] 2(5.0) 129 NS 1(2.0) 0(0) NS
Reoperation [n (%)] 1(25) 1(29) NS 239 10.1) NS
Mortality [n (%)] 0(0) 0(0) NS 0(0) 0(0) NS

Table 3 Causes of conversion to open surgery

Intraperitoneal (n = 75) Extraperitoneal (n = 62)

I-E group I-R group E-E group E-R group
(n = 40) (n=35) (n=>51) (n=11)
Dehiscence of the rectal stump (endoscopic stapler failure) 1 0 1 0
Involvement of the bladder 1 0 0 0
Involvement of the lateral pelvic plexus 0 0 0 1
Massive lymph node swelling 5 0 1 0 0
Extensive adhesions associated with multiple previous laparotomies 0 1 0
Severe endometriosis 1 0 0 0
Morbid obesity 0 0 1 0
Bowel recovery, distal margin, and number Discussion

of lymph nodes harvested

The bowel function and oncological parameters are listed
in Table 4. No significant differences were observed
between the I-E and I-R groups or between the E-E and
E-R groups with regard to the time to the passage of the
first flatus and feces. The time to resumption of diet was
significantly longer in the I-E group than in the I-R group.
The mean number of lymph nodes harvested and the
mean distal margin were similar in the I-E and I-R groups
and in the E-E and E-R groups. One positive resection
margin was identified in the I-R group in a patient with
hypogastric nerve involvement and massive lymph node
involvement.

4 springer

‘While laparoscopic surgery is the standard treatment for
colon cancer, it is not yet popular for the treatment of rectal
cancer; this is because laparoscopic rectal surgery is tech-
nically challenging and is d with some disad

tages such as long operative time [1, 2, 4] and increased rate
of positive surgical margins [9]. Even during open surgery
in the deep and narrow pelvic region, it is very difficult to
maintain a clear surgical field, p ly identify ical
structures, and accurately perform rectal mobilization and
excision while preserving urogenital functions. It is con-
sidered that laparoscopic surgery takes a longer time to
learn than open surgery and that laparoscopic training
should be initiated after open surgical procedures have been
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Table 4 Bowel recovery, distal margin, and number of lymph nodes harvested

Intraperitoneal (n = 75) p value Extraperitoneal (n = 62) p value

I-E group (n = 40) I-R group (n = 35) E-E group (n = 51) E-R group (n = 11)
Days to first flatus (range) 1.78 (0-6) 1.60 (0-5) NS 1.65 (0-10) 2.09 (1-3) NS
Days to first feces (range) 2.23 (0-8) 2.31 (0-8) NS 2.33 (0-10) 3.36 (0-8) NS
Days to diet (range) 3.40 (1-11) 2.37 (1-6) 0.024  3.49 (1-13) 3.90 (1-8) NS
Lymph nodes harvested [n (range)] 12.7 (3-31) 14.7 (1-45) NS 11.3 (241) 13.6 (2-36) NS
Distal margin (mm) (range) 42,9 (15-110) 49.7 (15-180) NS 22.8 (5-50) 19.7 (10-35) NS
Positive resection margin [n (%)] 0(0) 1(29) NS 0 (0) 0(0) NS
learned. Furthermore, suitable training programs for  complications, and incidence of postoperative complica-

advanced laparoscopic procedures have been lacking [10—
12] and have been studied in only a few reports [13]. We
developed a systematic training program that offers suffi-
cient experience in LCRs to resident surgeons without prior
experience in open colorectal surgery and enables them to
acquire the skills required for performing LLAR for rectal
cancer. The present study was designed to evaluate the
safety and feasibility of our systematic training program.

The demographic characteristics of the patients operated
on by expert surgeons differed from those of the patients
operated on by resident surgeons. Expert surgeons operated
on a significantly larger number of patients with extraper-
itoneal rectal cancer than resident surgeons (p < 0.001).
The difference may be partly explained by our policy for
selecting the operating surgeons. LLAR for low rectal
cancer is considered to be more demanding than that for
high rectal cancer and, therefore, expert surgeons might be
preferred as operating surgeons for LLAR for extraperito-
neal rectal cancer. For the same reason, we analyzed the
outcomes of LLARs for intraperitoneal rectal cancer and
those for extraperitoneal rectal cancer separately.

The reason for the difference in the age of the patients
between the I-E and I-R groups is difficult to explain.
Actually, some authors have reported that laparoscopic
surgery in elderly p is not especially iated with
high morbidity [14, 15], and we did not consider the age of
the patients when assigning them to either group. The
larger number of stage IV patients in the E-R group than in
the E-E group may also be explained by our policy for
selecting the operating surgeons. In LLARs for stage IV
tumors, surgeons do not need to adhere to oncologic radi-
cality so the selection of resident surgeons is easy.

All surgical outcomes, including operative time, blood
loss, conversion to open LAR, and complications, were
similar in the I-E and I-R groups. The operative time was
significantly longer in the E-R group than in the E-E group;
however, this not associated with a compromise in patient
care. No significant differences were observed between the
E-E and E-R groups with regard to blood loss, rate of
conversion to open LAR, incid of i i

P ve
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tions, including anastomotic leakage. Furthermore, the
values of the above parameters were satisfactory when
compared with those reported in other series [1-4, 6, 9, 16—
25]. The resident surgeons needed a longer operative time
than the expert surgeons for LLARs for extraperitoneal
rectal cancer but not for LLARs for intraperitoneal rectal
cancer. This might be t LLAR for
rectal cancer is more demanding and can reveal unsatis-
factory surgical skills of resident surgeons than that for
intraperitoneal rectal cancer.

The most common intraoperative complication in all the
groups was failure of the endoscopic linear stapler or cir-
cular stapler; the i of this cc did not
differ among the four groups. In this study, intraoperative
equipment failure was associated with increased risk of
conversion to open LAR and anastomotic leakage. This
finding reinforces the importance of the appropriate use
and selection of surgical devices.

The longer time to resumption of diet in the I-E group
than in the I-R group may be partly associated with the
higher incidence of anastomotic leakage in the I-E group
than in the I-R group (the difference was not statistically
significant). The other outcomes with regard to time to
bowel recovery were similar in the I-E and I-R groups and
in the E-E and E-R groups, and well within the previously
reported range [1-5, 9, 18, 19, 21, 22].

The mean number of lymph nodes harvested was
similar in the I-E and I-R groups and in the E-E and E-R
groups and was more than the adequate number, sug-
gesting that extensive lymphadenectomy was performed.
The mean distal margin was similar in the I-E and I-R
groups and in the E-E and E-R groups, and its value
almost agrees with that reported in other series [1, 2, 16,
18-25], suggesting that wide dissection and resection
were performed.

A higher incidence of positive resection margins after
laparoscopic surgery for rectal cancer than that after open
surgery has been reported and may result in a higher local
recurrence rate [9]. In this study, only one positive resec-
tion margin was identified in the I-R group. In all the

itoneal
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groups, the accepted oncologic surgical pri were
adhered to during LLARs.

The results of this study confirm the findings of other
studies regarding training programs for open surgical pro-
cedures for colorectal cancer [26, 27] and for laparoscopic
surgical procedures including laparoscopic colectomy
[28-30]. The short-term surgical and functional outcomes in
the I-R and E-R groups were almost as good as those in the
I-E and E-E groups, respectively, and were quite satisfac-
tory, although the expert surgeons obtained significantly
better results with respect to operative time in LLARs
for extraperitoneal rectal cancer. Furthermore, oncologic
requirements were fulfilled in all the groups. This study
analyzed only the short-term outcomes of LLARs; long-term
follow-up is required to ensure that oncological procedures
during LLAR are not compromised in any group. Nonethe-
less, we believe that this study demonstrates the safety and
feasibility of our systematic program for training resident
surgeons to perform LLAR for rectal cancer.

Our systematic training program has a unique concept
regarding the suitable timing for the introduction of
advanced laparoscopic proced during idency.
Because of the steep learning curve for LCR, it is con-
sidered that it takes longer to learn laparoscopic surgery,
especially LLAR, than to learn open surgery Moreover
laparoscopic training is cc d after p
tion of training for open surgery In this study we have
shown that prior experience with open surgery is not a
prerequisite for training in lap: opic surgery; further-
more, through sufficient experience, resident surgeons can
acquire the skills required for performing LLAR early in
their training period. We consider that with regard to the
training of resident surgeons, lap pic surgery p!
some advantages over open surgery: a magnified image of
the surgical field can be obtained even in the case of a deep
and narrow pelvis, and everyone involved in the surgery
can view the surgical field and learn the procedure from
digital records. In addition, in our systematic training
program, the use of standardized techniques is emphasized
and expert surgeons assist resident surgeons in order to
ensure effective education and procedural safety.

There is limited evidence regarding the oncologic ade-
quacy of LLAR for rectal cancer; however, an increasing
number of institutions actually employ LLAR for the

Drs. Satoshi Ogiso, Takashi Yamaguchi, Hiroaki Hata,
Hiroya Kuroyanagi, and Yashiharu Sakai have no conflicts of interest
or financial ties to disclose.

References

—-

Leung KL, Kwok SP, Lam SC Lee JF Yiu RY, Ng SS Lai PB,
Lau WY (2004) Lap of carci-
noma: prospective randormsed trial. Lancet 363:1187-1192
Law WL, Lee YM, Choi HK, Seto CL, Ho JW (2006) Laparo-
scopic and open anterior resection for upper and mid rectal
cancer: an evaluation of outcomes. Dis Colon Rectum 49:1108—
1115

. Morino M, Allaix ME, Giraudo G, Comno F, Garrone C (2005)
Laparoscopic versus open surgery for extraperitoneal rectal
cancer: a prospective comparative study. Surg Endosc 19:1460-
1467

Braga M, Frasson M, Vignali A, Zuliani W, Civelli V, Di Carlo V
(2005) Laparoscopic vs. open colectomy in cancer patients: long-
term complications, quality of life, and survival. Dis Colon
Rectum 48:2217-2223

. Zhou ZG, Hu M, Li Y, Lei WZ, Yu YY, Cheng Z, Li L, Shu Y,
Wang TC (2004) Laparoscopic versus open total mesorectal
excision with anal sphincter preservation for low rectal cancer.
Surg Endosc 18:1211-1215

Strohlein MA, Griitzner KU, Jauch KW, Heiss MM (2008)
Comparison of laparoscopic vs. open access surgery in patients
with rectal cancer: a prospective analysis. Dis Colon Rectum
51:385-391

Jayne DG, Guillou PJ, Thorpe H, Quirke P, Copeland J, Smith
AM, Heath RM, Bmwn JM, UK MRC CLASICC Trial Group
(2007) domized trial of 1 isted ion of
colorectal carcinoma: 3-year resu]Ls of the UK MRC CLASICC
Trial Group. J Clin Oncol 25:3061-3068

8. Kuhry E, Schwenk W Gaupset R, Romild U, Bonjer J (2008)

N

w

>

w

o

=

Long-t i surgery for 1 cancer:
a Cochrane review of led trials.
Cancer Treat Rev 34:498-504

9. Guillou PJ, Quirke P, Thorpe H, Walker J, Jayne DG, Smith AM,

Heath RM, Brown JM, MRC CLASICC Trial Gmup (2005)
Short-term endpoints of i versus 1
ted surgery in pauem.s wnh oolomctal cancer (MRC CLASICC

trial): multi trial. Lancet 365:1718—
1726

10. Rattner DW, Apelg:en KN Eubanks WS (2001) The need for
training opp in ic surgery. Surg

Endosc 15:1066-1070
11. Park A, Witzke D, Donnelly M (2002) Ongoing deficits in resi-
dent training for minimally invasive surgery. J Gastrointest Surg
6:501-507
12. Schijven MP, Berlage JT, Jaki JJ (2004)
surgery training in the Netherlands: a survey among residents-
g for general surgery. Surg Endosc 18:1805-1814

treatment of rectal cancer. Th , it is y that
the quality of LLAR is ensured in each institution. It is
paramount that today’s general surgery residency programs
incorporate training for advanced laparoscopic procedures
into their curriculum and that surgical trainees are given
sufficient experience in laparoscopic surgery in a properly
structured training program. In summary, the present study
suggests that the introduction of LLAR for rectal cancer
early during resid

S

y is a fi

& P

) Springer

13. Lin E, Smmstcm S, Addasi T, Galati-Burke L, Tumer JW,
Tiszenkel HI (2003) Model for teaching laparoscopic colectomy
to surgical residents. Am J Surg 186:45-48

14. Chautard J, Alves A, Zalinski S, Bretagnol F, Valleur P, Panis Y
(2008) Laparoscopic colorectal surgery in elderly patients: a
matched case-control study in 178 patients. J Am Coll Surg
206:255-260

15. Frasson M, Braga M, Vlgnah A, Zuharu W, Di Carlo V (2008)
Benefits of I jon are more pro-
nounced in elderly patients. Dis Colon Rectum 51:296-300

-332-



