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Purpose. Colorectal tumor with distant metastasis has long been a critical
issue in colon cancer treatment. The lymphatic drainage system is thought
to be an important route to tumor cell metastasis or recurrence. The differ-
ent principle between Western countries and the Japanese Society for
Cancer of the Colon and Rectum (JSCCR) not only causes the different
treatment strategy but also raises the C(lluestion of whether or not pelvic
lymph nodes dissection (PLND) should be performed. We present 19 pa-
tients who received pelvic lymph nodes dissection in a single institute and
analysis the short-term surgica]i) outcome and related complication.
Methods. We retrospectively collected the data of patients (n=19) from a
single medical center between the period of June 2018 to December 2019.
Data was collected with regards to pre-treatment pelvic lymph node im-
age, surgery time, blood loss during operation, pathological tumor stag-
ing, lymph node dissection amount, and complications from the surgery.
Results. There were 19 patients who received lateral pelvic lymph nodes
dissection (PLND). Additionally, most of the patients (73.7%, n = 14) re-
ceived neo-adjuvant concurrent chemoradiotherapy (nCCRT) or short course
radiation therapy (SCRT). The median image size of the pre-treatment
pelvic lymph node was 7 mm (2.8-22). The types of surgery performed in-
cluded open abdominoperineal resection (15.8%, n = 3), laparoscopic low
anterior resection (15.8%, n = 3), transanal total mesorectal excision (63.2%,
n=12), and only pelvic lymph nodes dissection (5.3%, n=1). The median
surgery time was 475 minutes (range 265-865 minutes). The average blood
loss volume was 250 ml (150—600%. The median number of lateral pelvic
LN harvested was 5 lymph nodes (range 1-13) per pelvic side wall. Posi-
tive lateral pelvic LN metastasis was identified in 3 patients (15.8%), with
the size being 17.7 mm (13.2-20.1 mm) in those positive pelvic lymph
nodes metastasis. The median size of negative finding pelvic lymph nodes
was 5.65 mm (2.8-11.2 mm). The median number of admission days was
11 (range 7-72 days). The median follow up period was 14 months (5-25).
Major complications, included bladder injury (5.3%, n = 1), ureter leak-
age (10.5%, n = 2), lymphocele (15.8%, n = 3), lower leg edema (5.3%, n
=1), leg numbness (21.4%, n=4), and pelvic abscess (5.3%, n=1). There
was no pelvic local recurrence found in the post-OP follow up (median
follow up 14 months, range from 5-25 months).

Conclusions. 1t is safe and feasible to perform selective PLND in a patient
diagnosed with rectum tumor, with pelvic lymph node enlargement found
in the pre-treatment image study. Though tgis challenging technique may
accompany with longer operation time, more blood loss and complica-
tions, PLND can providing a benefit in disease local control. Complica-
tion rates could be reduced through refined surgical skills.
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olorectal tumor with distant metastasis has long

been a critical issue in colon cancer treatment.
The lymphatic drainage system is thought to be an im-
portant route to tumor cell metastasis or recurrence. In
rectal cancers, the rate of pelvic lymph node (PLN) in-
volvement has been reported at 10 to 25%."® The local
recurrence rate has also been reported as 6.6%-8.7%
in a pelvic lymph node positive patient group who re-
ceived neo-adjuvant concurrent chemoradiotherapy
(nCCRT) followed by total mesorectal excision (TME).”*

As to lymphatic drainage, the mid/lower rectum
follows two different pathways according to human
anatomy. The lymphatic system flows superiorly to-
wards the superior rectal artery along the inferior
mesenteric artery and para-aortic lymph nodes. In-
feriorly, the lymphatic flows through the middle and
lower rectal arteries and drains to the obturator, inter-
nal iliac, external iliac and common iliac lymph nodes.’
In these pelvic drainage regions, lymph node involve-
ment is commonly found in the internal pudendal ar-
tery region, the internaliliac artery and obturator re-
gion. This region is also known as the “vulnerable field”
in lower rectal cancers.!” The Japanese Society for
Cancer of the Colon and Rectum (JSCCR) has shown
that the prognosis of low rectal cancer with lateral pel-
vic nodes involvement is similar to N2a/N2b meso-
rectal lymph nodes.!!?

This caused the treating principle regarding lateral
pelvic lymph node of low rectal cancers to be different
between Western countries and Japan. In Western
countries, lateral pelvic lymph node metastasis is gen-
erally considered as a metastatic disease,'* whereas
lateral pelvic lymph node metastasis is considered as
regional lymph nodes in Japan.'?

In this study, we present 19 patients who received
pelvic lymph nodes dissection in a single institute and
analysis the short-term surgical outcome and related
complication.

Material and Method

We retrospectively collected the data of patients in
Taichung Veterans General Hospital between the pe-
riod of June 2018 to December 2019. The inclusion

criteria were i) Patient diagnosed with rectum cancer
who received the laparoscopic method with a radio-
logical positive finding of PLN. Radiological positive
pelvic lymph nodes were defined as lymph nodes lar-
ger than 7 mm in the long axis or with abnormal mor-
phology on imaging studies. ii) Patient diagnosed with
rectum cancer who received the laparoscopic method
without a radiological positive finding of PLN (< 7
mm). iii) Strong image evidence (computer tomogra-
phy/positron emission tomography) of PLN recur-
rence during the post-OP follow up period. In our study,
we routinely performed MRI and PET scans prior to
surgery as a pre-operation clinic-radiologically tumor
stage. If patients did not received pre-operative MRI,
pre-operative CT and/or PET scan will performed in-
stead.

We excluded patients having double cancer, poor
ECOG status, and severe co-morbidities such as heart
failure, ESRD, and respiratory failure.

Radiation therapy

There were two types of radiation therapy per-
formed after each patient had discussed with the radi-
ation oncologist. The nCCRT group received between
40-50 Gy in 25# for 5 weeks, along with oral 5-FU
chemotherapy. Surgery was performed 4-6 weeks af-
ter completion of the nCCRT treatment course. The
SCRT patient group received 25 Gy in 5# for 5 days,
with oral capecitabine treatment and underwent sur-
gery right after completion of radiation therapy. For
some stage 4 patients (n = 4), FOLFOX was applied
during the radiation therapy course. Those patients
suspected of LPN recurrence didn’t receive radiation
therapy prior to surgery.

Surgical procedures for PLN dissection

The pelvic lymph node dissection was performed
as outlined below. After completing tumor resection
and complete reconstruction through anastomosis, the
ureter was isolated and pulled with a vessel loop. Af-
ter exposing the external iliac artery and vein, dissec-
tion was performed along the iliopsoas and internal
obturator muscles. The obturator nerve was identified
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and preserved, as well as the internal iliac artery. When
bilateral dissection of the PLNs was required, the bi-
lateral superior and inferior vesical arteries were pre-
served so as to ensure blood flow to the bladder. The
internal iliac vein and inferior vesical vein were then
exposed and divided. The sacral plexus was exposed
as the dorsal landmark of the PLN dissection, and the
distal side of the internal iliac artery (internal pud-
endal artery) was divided at the level of the pudendal
canal. The inferior vesical artery and vein were di-
vided at their entrance into the bladder. The lymph
node tissue was en bloc removed.'

The primary end-point of this study was to ana-
lyze the result of the operation, with the second end-
point being analysis of any short-term complications.

Statistical analysis

Descriptive analyses were performed for all vari-
ables at baseline. The relationships between each of
the variables and PLND were analyzed using the
Mann-Whitney U test.

Results
Patient characteristics

Table 1 summarizes the characteristics of the pa-
tients. Male (78.9%, n = 15) prevalence was higher
than female (21.1%, n = 4). The median age was 59
years (IQR [interquartile range], 51-71 years). The
median distance of tumor location was 6 cm (1-8)
from the anal verge. In 47.4% (n = 9) of the patients
the tumor was located more than 5 cm from the anal
verge, and in 31.6% (n = 6) was located within 5 cm
from the anal verge. The clinical stage was based upon
an image study finding, with 12 (63.2%) patients cate-
gorized as clinical stage 111, and 7 (36.8%) patients ex-
periencing distance metastasis when upon diagnosis.
There were 9 patients (47.4%) who received nCCRT,
and 5 patients (26.3%) who received SCRT.

There were 15 patients (78.9%, 15/19) receive
MRI before operation, and 12 patients (80%, 12/15)
has positive finding of pelvic lymph nodes on the im-

age study. The median image size of the pre-treatment
pelvic lymph node was 5.9 mm (2.8-20.1). There were
9 patients (47.4/%) with a pre-treatment image lymph
node finding > 7 mm, and 10 patients (52.6%) with a
finding <7 mm.

Surgery profile

There were 19 patients in total who received pel-
vic lymph node dissection (PLND). The types of sur-
gery perform (Table 2) included open abdominoperi-
neal resection (15.8%, n = 3), laparoscopic low ante-
rior resection (15.8%, n = 3), transanal total meso-

Table 1. Characteristics of the patients

Characteristics of the patients (n = 19)

Gender

Female 4 (21.1%)

Male 15 (78.9%)
Age 59 (51.0-71.0)
Median distance of tumor location (cm) 6 (1-8)

<5cmFAV 6 (31.6%)

>5cm FAV 11 (57.9%)
Clinical T stage

cT2 3 (15.8%)

cT3 13 (68.4%)

cT4 3 (15.8%)
Clinical N stage

cNI1 10 (52.6%)

cN2 9 (47.4%)
Clinical M stage

cMO 12 (63.2%)

cM1 7 (36.8%)
Clinical stage

Stage III 12 (63.2%)

Stage IV 7 (36.8%)
Pr-OP radiation therapy

Nil 5(26.3%)

SCRT 5(26.3%)

CCRT 9 (47.4%)
Plevis PET scan

Positive (Grade 3, Grade 4) 5(26.3%)

Equivocal (Grade 2) 7 (36.8%)

Negative (Grade 0, Grade 1) 3 (15.8%)

N/A 4(21.1%)
Median size of LN (mm) 7(2.8-22)

>7 mm 9 (47.4%)

<7 mm 10 (52.6%)

FAV, from anal verge; SCRT, short course radiation therapy;
CCRT, concurrent chemoradiotherapy.
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Table 2. Operation profile

Operation profile
Operation method
Open APR 3 (15.8%)
Laparoscopic LAR 3 (15.8%)
TaTME 12 (63.2%)
Lymphnectomy 1(5.3%)

Median operation time 475 mins (420.0-535.0)

Median blood loss volume 250 ml (150.0-600.0)

PLND method
Conventional 4 (21.1%)
Laparoscopic 15 (78.9%)

Diverting stoma

Colostomy before 4 (21.4%)
Simultaneous ileostomy 9 (47.4%)
End colostomy 4 (21.1%)

APR, abdominoperineal resection; LAR, low anterior resection;
TaTME, transanal total mesorectal excision.

rectal excision (63.2%, n = 12), and only pelvic lymph
nodes dissection (5.3%, n = 1). Only one patient re-
ceived lateral pelvic lymph node dissection in an open
method due to robust image evidence of tumor/lymph
node recurrence after undergoing a laparoscopic ante-
rior resection. The median operation time was 475
minutes (range 265-865 minutes). The average blood
loss volume was 250 ml (150-600). A diverting ileo-
stomy was performed together during the surgery
(47.4%,n=9), a diverting loop colostomy due to ob-
struction (21.1%, n = 4), and patients with an end co-
lostomy who received an abdominoperineal resection
or Hartmann’s procedure (21.1%, n =4).

Results and pathological findings

Table 3 demonstrates the result of PLND. Positive
lateral pelvic lymph nodes metastasis was identified
in 3 patients (15.8%). The median number of lateral
pelvic lymph nodes harvested per side was 5 lymph
nodes (range 1-13) per pelvic side wall. In these pa-
tients, there was no perirectal lymph nodes metastasis
nor lateral pelvic lymph nodes metastasis (26.3%, n =
5). Perirectal lymph nodes metastasis without lateral
pelvic lymph nodes metastasis had occurred (42.1%,
n = 8), while positive lateral pelvic lymph nodes me-
tastasis was identified in 3 patients (15.8%).

The pathology diagnosis of these patients was as

follows: stage 0-1 (21.1%, n=4), stage 11 (10.5%, n =
2), stage I1I (42.1%, n = 8), and stage IV (26.3%, n =
5). Regarding the pelvic lymph nodes we harvested,
the median size (long axis) found during the pre-
nCCRT image study was 17.7 mm (13.2-20.1 mm) in
those positive pelvic lymph nodes metastasis, with the
median size of those negative finding pelvic lymph
nodes being 5.65 mm (2.8-11.2 mm) (Table 3-1). Pa-
thological complete response (CR) was achieved in 2
patients, with near complete response occurring (21.1%,
n=4), partial response (31.6%, n = 6), and poor/no re-
sponse (15.8%, n = 3). All the patients’ histology
grading were grade 2, moderated differentiated. The
circumferential resection margin (CRM) was free from
tumor in 13 patients (68.4%), while 3 patients’ (15.8%)

Table 3. Result of PLND

Result of PLND
Median number of LN harvested per side 5(3-13)
Pathological finding
ypTO-T1 4 (21.1%)
ypT2 4 (21.1%)
ypT3 8 (42.1%)
ypT4 3 (15.8%)
ypNO 6 (31.6%)
ypNla 5(26.3%)
ypN1b 4 (21.1%)
ypN2 4 (21.1%)
Pathological PLN metastasis 3 (15.8%)
Pathological 1TMN stage
Stage 0-1 4 (21.1%)
Stage 11 2 (10.5%)
Stage 111 8 (42.1%)
Stage IV 5(26.3%)
Histological grading
Grade I 0
Grade 1T 19 (100%)
Grade III 0
Tumor regression grade
Complete response, score 0 2 (10.5%)
Near complete response, score 1 4 (21.1%)
Partial response, score 2 6 (31.6%)
Poor or no response, score 3 3 (15.8%)
N/A 4 (21.1%)
Circumferential resection margin
Free 13 (68.4%)
Involved 3 (15.8%)
N/A 3 (15.8%)

PLND, pelvic lymph node dissection.
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Table 3-1. Pathological result of PLND (N = 18)

Negative finding of PLND (n = 15) Positive finding of PLND (n = 3) Total (n=18) p value
Median LN size 5.65 (2.8-11.2) 17.7 (13.2-20.1) 5.9 (2.8-20.1) 0.028*
Mean + SD 6.14 £2.27 17£3.5 7.44 £4.30
Mann-Whitney U test, Median (IQR). * p <0.05, ** p <0.01.
circumferential resection margin was involved. Table 4. Post operative outcome
Post operative outcome
Post-operative outcomes Admission day 11.(9-13)
Median follow up (month) 14 (5-25)
The median number of admission days was 11 Type of complication
(range 7-72 days) (Table 4). The median follow up of Ureter injury 2(10.5%)
. . . . 0
period was 14 months (5-25). Major complications Lymphocele 3 (15.8%)
. . . Leg edema 1(5.3%)
were define as grade 3 according to the Clavien-Dindo 0
. ) ) o ] Leg numbness 4(21.4%)
classification. Post operation complications included Pelvic abscess 1(5.3%)
ureter leakage (10.5%, n = 2), lymphocele (15.8%, n Bladder injury 1(5.3%)

=3), lower leg edema (5.3%, n = 1), leg numbness
(21.4%, n =4), and pelvic abscess (5.3%, n =1). There
was no pelvic local recurrence found in the post-oper-
ation follow up.

Discussion

As a concept of total mesorectal excision (TME)
introduced in 1990. It has successfully reduced local
recurrence and improved survival rate in rectal cancer
patients. With the incorporation of neoadjuvant ther-
apy, the prognosis has improved with a 5-year overall
survival rate in excess of 60%.'%'®* However, it has
been reported that the rate of lateral pelvic lymph
node metastasis is 10 to 25%. The effort of multi-
modal treatments has lowered the rate of local recur-
rence but has still not achieved a satisfactory result.

In a series of 366 patients who received nCCRT
followed by TME for T3/N+ rectal cancer, local re-
currence of pelvic tumor still occurred in 8% of the
patients.® Kusters et al. also reported on patients who
had lateral nodes larger than 1 cm despite having re-
ceived radiotherapy, with the lateral local recurrence
rate still reaching up to 33.3%.!” These studies have
implied that there were still inefficiencies with CCRT
in avoiding lateral pelvic metastasis in locally ad-
vanced rectum cancer.

In those patients with locally advanced low rectal

cancer, there was still 7% lateral pelvic local recur-
rence for the TME-only group, a large portion of whom
could possibly have been treated with pre-op CRT as
reported by the JOCG 0212.'® This then, raises the is-
sue of how to determine LPLN and selecting those pa-
tients for PLND. There is still no consensus regarding
the cut off size for suspicious PLN on a preoperative
image. It ranges from 5 to 10 mm in the short axis,
morphological of irregularities and signal intensity
between various studies.'”* A short-axis cut-off value
of 7 mm prior to neo-adjuvant chemotherapy was used
to predict lymph node metastasis.'” A small trial con-
ducted by Ishihara S et al. involved 18 rectal cancer
patients with enlarged (= 8 mm) PLNs who were
treated with nCCRT followed by TME with LPN dis-
section and showed that a PET scan after nCCRT can
predict the presence of metastatic LPN with a high de-
gree of accuracy (92.9%) when PLNs were > 12 mm
in size and/or had standard uptake values (SUV) >
1.6.2!

Most patients in our study were selected based
upon the positive finding of a pre-nCCRT image. We
claimed 7 mm of the lymph node as the cut off value.
However, due to heterogeneous pre-operative work
up between different surgeons and the limitations of
Taiwan’s National Health Insurance regulations, pa-
tients in our study did not receive a follow-up PET
scan or MRI after receiving the nCCRT treatment
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course prior to surgery. The PET scan can detect pos-
sible metastatic lesions and provide surgeons with the
ability to notice any undetected sites found in an
MRI,?! but it can also cause a false positive detection
in the pre-operative surgical plan. In our study, the
positive (Grade 3, Grade 4) pelvic PET scan result
was found in 26.3% of the patients (n = 5). Amongst
these five patients, metastatic pelvic lymph node in-
volvement was detected in two of the them.

In our study, a positive pelvic lymph node size
was found to be bigger in the pre-treatment image
(13.2 mm, 17.7 mm, and 20.1 mm) (Table 3-1) than in
the negative pelvic lymph nodes.

Although a short axis 5 mm or larger on MRI was
considered as the criterion for diagnosing lateral lymph
node metastasis in patients with rectal carcinoma,*
but the size of is not the only factor for predict, the
specifically the margin (spiculated, indistinct) and
signal intensity (mottled or heterogeneous), may af-
fect the sensitivity and specificity. In order to identify
more pelvic lymph nodes during the surgery, we chose
long axis as the selection criteria.

Akasu et al.* evaluated the accuracy of an MRI in
pre-operative staging and found it to be highly predic-
tive of lateral pelvic node involvement. They found
that size criteria were the most accurate in diagnosing
metastatic lymph nodes, and this concurs with our
findings as well in that a large PLN is associated with
a higher rate of positive lymph node involvement.

According to Ogura A, et al. approximately about
29.2% of the PLND can be saved in those patients
with shrinkage of the lateral nodes from a short axis
node size of 7 mm or greater on a primary MRI to a
node size of 4 mm or less on restaging MRI.** Based
upon the study conducted by Ogura A, et al., we are
looking forward to analyzing our patients follow-up
data and in turn modified our pre-operative workup.

In our study, the median number of pelvic lymph
nodes we harvested was 5 lymph nodes per pelvic
side (range from 3-13), with positive lateral pelvic
lymph nodes metastasis being identified in 3 of the
patients (15.8%). Literature review of the number of
pelvic lymph nodes harvested indicated approximately
10-27 lymph nodes per pelvic side, with the positive
rate of pelvic lymph nodes being around 21.1%-

65.8%.'%21-3326 This result may be contributed to lymph
node shrinkage after nCCRT/SCRT. Since we did not
perform a post-nCCRT/SCRT image study, we could
not accurately evaluate the response of the pelvic
lymph nodes after the nCCRT which may have re-
duced the number of pelvic lymph nodes we har-
vested. More aggressive lymph nodes dissection and
adipose tissue removal may increase the number of
pelvic lymph nodes harvested, but it would also in-
crease the risk of vessel and nerve injury, causing
post-operative complications. The surgical risk of
PLND and greater numbers of pelvic lymph nodes
harvested should be taken into consideration.

A longer operating time, more blood loss, and
post-operative morbidity such as urinary dysfunction
and lymphocele are the major concerns in a routine
PLND performance. A meta-analysis disclosed that
operating time was significantly greater in the PLND
group by 76 minutes, which is also associated with in-
creased urinary and sexual dysfunction.?”’ Similarly, in
a multi-center randomized controlled non-inferiority
JCOGO0212 trial, there was a slightly longer operating
time and more blood loss in the TME plus PLND
group. There was no significant difference in post-op-
erative complications, anastomotic leak or urinary
dysfunction.?®

According to a pilot study conducted by Yuki Aisu
et al. there was an average operating time of 626 min-
utes (537-892), and blood loss volume of 101 ml (5-
890).!* The average operating time in our study was
475 minutes, about 60 minutes more than the patients
who had received TaTME only, as compared to our
surgeons’ routine practice. In our study, more blood
loss was found amongst those patients experienced
post-OP complications. Accidental injury of arteries
(external iliac artery injury, n = 1, and inferior vesical
arteries injury, n = 1) was found in two patients (10.5%),
therefore causing more blood loss and longer opera-
tion time. Much more blood loss may be due to either
locally advanced tumor invasion, too aggressive lymph
node and adipose tissue dissection, or surgical skill
immaturity. Using a rubber vessel loop to identify and
protect the vessel, we diminished blood loss in the re-
mainder of the patients.

Ureter injury was observed in 2 of the 19 (10.5%)
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patients, and they received ureter double-J insertion
after the TaTME+PLND surgery. One of these two pa-
tients received open APR due to advanced tumor in-
vasion, as well as ureter repair during the operation.
These kinds of complications may contribute to lo-
cally advanced tumor invasion. Pre-operation ureter
double-J insertion may provide better anatomical rec-
ognition and ureter protection, so that ureter injury
can be avoided.

Lymphocele (15.8%, n = 3) was found through the
post-operation follow up CT study, and no significant
symptoms were complained of by the patients. We
modified our surgical technique by securing a large
lymphatic channel with clips rather than using only
electricoautery. The complications of lower leg edema
(5.3%,n=1), and leg numbness (21.4%, n = 4) maybe
due to the nerve being stretched during the PLND. Af-
ter we adjusted the surgical maneuver by looping the
nerve using a rubber vessel loop and avoiding aggres-
sive adipose tissue dissection, no additional patients
encountered leg numbness in the subsequent cases.
There was no urinary dysfunction requiring a delayed
urinary catheter removal or long-term urinary catheter
indwelling. This was our preliminary attempt at de-
veloping PLND, and further surgical techniques will
be refined.

Achieving a lower local recurrent rate has long
been a serious issue regarding disease control, and
lymph node metastasis is thought to be a poor prog-
nostic factor.”%!>!¢ Though having different treatment
principles, studies performed in both the west and east
have all concluded that a lymph node size greater than
10 mm in short axis in pre-treatment imaging re-
presents a higher risk of PLN recurrence rate after
nCCRT.""*" Akiyoshi et al. illustrated in those patients
with lateral pelvic lymph nodes seen on pre-treatment
image, that the local recurrence rate was 3.4% (3/89)
in the TME only group, and zero (0%, 0/38) in the
TME+PLND group.?® Although the median follow up
period remained relative short (14 months, range 5-25
months) in our study, there was no pelvic local recur-
rence found in the post-operation follow up.

There is still debate as to whether lateral pelvic
lymph node metastasis is of regional involvement or
is of a systemic metastasis status. But certainly pelvic

lymph nodes act as a poor prognostic factor and are
associated with a high local recurrence and decreased
survival rate. The larger nodal size found in the pre-
treatment image study offers a higher prediction rate
for pelvic lateral lymph node metastasis. But the cut-
off value should be well determined after more evi-
dence is revealed. Re-stage imaging after nCCRT will
increase the accuracy of predicting pelvic lateral lymph
node metastasis. In our study, we found that the com-
plications in patients who received PLND were ac-
ceptable. Additionally, the larger the size of the pelvic
lymph nodes found in the pre-treatment image, the
higher the possibility of that the pelvic lymph nodes
were found to be involved. PLND can be performed
as a safe and feasible technique providing a benefit in
local control or even survival outcome.

The main limitation of our study was our small
sample size using only a single center’s data, and that
a longer follow-up is necessary in order to evaluate
the actual rates of local recurrence, and disease-free
survival.

Conclusion

It is safe and feasible to perform selective PLND
in a patient diagnosed with rectum tumor, with pelvic
lymph node enlargement found in the pre-treatment
image study. Though this challenging technique may
accompany with longer operation time, more blood
loss and complications, PLND can providing a benefit
in disease local control. Complication rates could be
reduced through refined surgical skills.
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