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Abstract
Background Surgical treatment for locally recurrent rectal cancer is challenging, and the value of laparoscopic surgery in such
cases is unknown. The purpose of this study was to compare the feasibility of laparoscopic surgery with that of open surgery for
locally recurrent rectal cancer.
Methods Thirty patients with local rectal cancer recurrence at the anastomotic site or lateral pelvic lymph nodes were evaluated.
Perioperative outcomes were compared between the laparoscopic (n=13) and open (n=17) groups.
Results The median operation time was significantly longer (381 vs. 241 min) but the median estimated blood loss tended to be
smaller (110 vs. 450 mL) in the laparoscopic than in the open group. There was only one converted case (7.7 %). The R0
resection rate (100 vs. 94 %) and postoperative complications (31 vs. 24 %) were not significantly different between the two
groups. The median times to flatus (1 vs. 2 days), first stool (2 vs. 5 days), and oral intake (2 vs. 5 days) were significantly shorter
in the laparoscopic than in the open group.
Conclusion Laparoscopic surgery for locally recurrent rectal cancer has short-term benefits over open surgery and has potential
as a treatment option for locally recurrent rectal cancer.
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Introduction

Recent advances in neoadjuvant chemoradiotherapy (CRT)
and wide acceptance of total mesorectal excision have signif-
icantly improved the oncologic outcomes of patients with
rectal cancer.1

, 2 Current studies report 5-year local recurrence
rates of 5 to 10 % in contrast to the 20 to 30 % reported in
previously published studies.3

–7 Despite these advances, treat-
ment of locally recurrent rectal cancer (LRRC) remains an
important clinical problem. Radical surgery for LRRC is
associated with potential difficulties in relation to anatomical
complexity and was historically associated with high

morbidity and mortality.4
, 8 Technical difficulties and the

extent of salvage surgery depend on the site of recurrence,
contact and relationship with or without fixation to surround-
ing structures, and influences of previous operations and/or
CRT.

Laparoscopic surgery is an accepted treatment method for
primary colorectal cancer. The increasing experience of ded-
icated surgeons and the progressive improvements in technol-
ogy have recently made it possible to extend the indications
for laparoscopic surgery to patients who could previously only
undergo open surgery9 and to patients with locally advanced
rectal cancer.10

–12 However, there are very few studies on the
safety and feasibility of laparoscopic surgery for LRRC.13

–15

The objective of the present study was to assess the feasibility
and safety of laparoscopic surgery for LRRC compared with
those of open surgery.

Patients and Methods

Patients were included in the present study if they had under-
gone resection with curative intent for LRRC by a
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laparoscopic or open approach between July 2005 and October
2013. This retrospective study was approved by our institu-
tional review board. Laparoscopic surgery for primary colo-
rectal cancer was introduced at our institution in July 2005.
Initially, the contraindications to laparoscopic surgery included
bulky tumors, tumors invading adjacent organs, and tumors
with lateral pelvic lymph node metastasis. However, the indi-
cations for laparoscopic surgery were gradually extended in
accordance with the increased experience of our teams, and
there are no definite contraindications to laparoscopic surgery
at present. The final indications were determined at our team
meetings. Laparoscopic surgery for LRRC was initiated in July
2010 and was performed only in cases of recurrence at the
anastomotic site (AS) (n=8) or lateral pelvic lymph nodes
(LPLN) (n=5) in our study period. Laparoscopic pelvic exen-
teration with or without sacrectomy for LRRC was not per-
formed in the study period, although we have experiences of
such procedures in patients with primary rectal cancer.10

–12 For
comparison of laparoscopic surgery for LRRC, we included
only patients who underwent open salvage surgery for LRRC
at the AS (n=8) or LPLN (n=9). All enrolled patients had
undergone curative resection for primary rectal cancer. Patients
with LRRC who had synchronous distant metastasis principal-
ly amenable to surgery were included. Cases of palliative
surgery for LRRC were not included in this study.

The clinical features of patients who underwent primary
and salvage surgery were fully reviewed, including sex distri-
bution, the age at the time of primary surgery, location of
primary cancer, type of operation for primary cancer, opera-
tive procedures for primary cancer, pathological stage, perfor-
mance or nonperformance of adjuvant chemotherapy after the
primary surgery, age at the time of salvage surgery, body mass
index (kg/m2), American Society of Anesthesiologists (ASA)
classification score, interval between operations for primary
and recurrent cancers, site of recurrence, and performance or
nonperformance of neoadjuvant therapy before salvage sur-
gery. The perioperative and postoperative outcomes of pa-
tients who underwent salvage surgery were also investigated,
including type of surgical procedure for recurrent cancer,
adjacent structures removed en bloc during resection, perfor-
mance or nonperformance of combined resection, operation
time, estimated blood loss, performance or nonperformance of
blood transfusion, conversion to open surgery, pathological
margin status of specimen, time to first flatus, time to first
stool, time to first oral intake, rate of postoperative complica-
tions, postoperative hospital stay, relapse-free survival,
disease-specific survival, and overall survival after salvage
surgery. Data were compared between patients who
underwent laparoscopic (n=13) and open (n=17) surgery for
LRRC.

All patients underwent evaluation by our multidisciplinary
team meeting, and neoadjuvant therapy was performed in 13
patients (43 %). Neoadjuvant therapy included long-course

oral 5-fluorouracil-based CRTwith a total dose of 45 Gy (six
patients) or 50.4 Gy (two patients) in eight patients, systemic
chemotherapy followed by long-course CRT in one patient,
systemic chemotherapy followed by short-course radiothera-
py (5×5 Gy) in one patient, and systemic chemotherapy in
three patients. The lateral pelvic area was usually included in
the radiation target volume.

Laparoscopic surgery was performed using a five-port
technique, as we previously described.16

, 17 Hand-assist tech-
nique was not used in any patient. Regarding the laparoscopic
surgery for LRRC at AS, the dissection around the recon-
structed colon and anastomotic site was performed sufficiently
down to the pelvic floor. In low anterior resection, the rectum
was transected using a linear stapler intracorporeally, and the
specimen was extracted through an umbilical port site, which
was extended to about 4 cm. The anastomosis was completed
intracorporeally by double-stapling technique.16

, 17 In
intersphincteric resection, the specimen was extracted through
the anus, and a hand-sewn colo-anal anastomosis was per-
formed. In abdominoperineal resection, the specimen was
extracted through the perineal incision. Laparoscopic LPLN
dissection (LPLD) was performed for local recurrence at the
LPLN in a similar fashion with LPLD for LPLN metastasis in
primary advanced low rectal cancer, as we previously
described18 (Fig. 1). The internal, external, and obturator
lymph nodes were basically dissected en bloc with exposure
of landmark structures such as the external iliac artery/vein,
internal obturator muscle, pelvic plexus, common iliac artery
bifurcation, levator ani muscle, and sciatic nerve (Fig. 2). The
decision to resect the internal iliac artery or its branching
arteries such as the umbilical, superior or inferior vesical, or
obturator artery en bloc with LPLN was at the surgeon’s
discretion, but we usually resected the adjacent arteries if
metastatic LPLN invasion was suspected. The obturator nerve
was consistently preserved.7 If a patient presented with lymph
node swelling on only one pelvic side, LPLD was performed
on the same side; bilateral LPLD was conducted only in
patients with suspected cancer metastasis in the bilateral
LPLN.

The data are presented as median values with ranges.
Categorical variables were compared using the chi-square test
or Fisher’s exact test as appropriate. Continuous variables
were analyzed with the Mann–Whitney U-test. Survival anal-
ysis was performed using the Kaplan–Meier method with the
log-rank test. All p values of <0.05 were considered as statis-
tically significant.

Results

The study population comprised of 30 patients (21 men and
nine women) with LRRC. Table 1 shows the clinical charac-
teristics of patients included in the present study. The 30
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patients included 13 (43.3 %) who underwent laparoscopic
surgery and 17 (56.7 %) who underwent open surgery for
LRRC. There were no significant differences in the sex dis-
tribution, age at the time of primary surgery, location of
primary cancer, type of primary operation, operative proce-
dures for primary cancer, pathological stage, and performance
or nonperformance of adjuvant chemotherapy after primary
operation. Laparoscopic surgery was performed in half of the
patients with primary rectal cancer. The surgical procedures
for primary cancer were low anterior resection in 26 of the 30
patients (86.7 %), including one patient who underwent con-
current unilateral pelvic lymph node dissection,
abdominoperineal resection in two (6.7 %), intersphincteric
resection in one (3.3 %), and subtotal colectomy in one
(3.3 %). Only one patient developed recurrence at the LPLN
after LPLD. Our study also included four patients with stage
IV disease; three had liver metastasis and one had para-aortic
lymph node metastasis. All four patients underwent

simultaneous radical resection. No patients underwent preop-
erative CRT or systemic chemotherapy for primary rectal
cancer. Adjuvant chemotherapy after primary surgery was
performed in 15 of the 30 patients.

There were no significant differences in the age at the time
of salvage surgery, body mass index, ASA status, interval
between operations for primary and recurrent cancer, and site
of recurrence. The rate of an ASA score of II tended to be
higher in the laparoscopic group than in the open surgery
group (p=0.0606). Twenty-five patients (83.3 %) were
asymptomatic at the time of recurrence, and the local recur-
rences were discovered during a routine postoperative follow-
up examination. In 80 % of cases, rectal cancer recurrence
occurred within 3 years of the primary surgery. The median
interval between primary surgery and salvage surgery was
21 months (range, 3–70 months). The site of recurrence was
the AS in 16 of 30 patients (53.3 %) and LPLN in 14 patients
(46.7 %). Neoadjuvant therapy before salvage surgery was
performed in 13 of 30 patients (43.3 %) and tended to be more
frequently performed in the laparoscopic group (p=0.0785).

Table 2 summarizes the surgical outcomes of salvage sur-
gery. Operative procedures, en bloc removal of adjacent struc-
tures, and the performance of combined resection were not
significantly different between the two groups. The operation
time was significantly longer in the laparoscopic group than in
the open group (381 vs. 241 min). The estimated volume of
blood loss tended to be smaller in the laparoscopic than in the
open group (p=0.0752), but the necessity of blood transfusion
was not significantly different between the two groups. Only
one patient (7.7 %) in the laparoscopic group required con-
version to open surgery due to severe adhesions. All patients
in the laparoscopic group underwent R0 resection, but only
one in the open group had microscopic focal margin involve-
ment (R1 resection). No patient required reoperation and no
death occurred in either group.

Table 3 summarizes the postoperative outcomes of salvage
surgery. The times to first flatus (p=0.0390), first stool (p=
0.0012), and first oral intake (p=0.0030) were significantly

a b

Fig. 1 Magnetic resonance images of a patient with recurrence at the
right lateral pelvic lymph node. a Before chemoradiotherapy for recur-
rence at the right lateral pelvic lymph node (white arrow). b After

chemoradiotherapy, the tumor was reduced in size (white arrow). This
patient underwent laparoscopic right lateral pelvic lymph node dissection
combined with seminal vesicle and pelvic plexus resection
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Fig. 2 Laparoscopic view after right lateral pelvic lymph node dissec-
tion. This patient was still free of relapse 2 years and 3 months after
salvage surgery. Ur ureter, Iia internal iliac artery, Iiv internal iliac vein,
Eia external iliac artery, Eiv external iliac vein
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shorter in the laparoscopic than in the open group. The rate of
postoperative complications (31 vs. 24 %) and the length of
postoperative hospital stay (15 vs. 14 days) did not differ
significantly between the two groups.

Figure 3 shows the survival rates after salvage surgery. The
median follow-up time was 27 months (range, 3–99 months).
The 2-year relapse-free survival rates in the laparoscopic and
open groups were 73.4 and 64.7 %, respectively, and were not

Table 1 Clinical characteristics
of patients who underwent pri-
mary and salvage surgery (lapa-
roscopic vs. open surgery)

ASA score American Society of
Anesthesiologists classification
score

Laparoscopic (n=13) Open (n=17) p value

Sex 0.9359

Male 9 12

Female 4 5

Age at primary surgery, years (range) 58 (45–77) 63 (34–78) 0.8834

Location of primary cancer 0.5754

Upper rectum (10 to 15 cm from anal verge) 1 2

Middle rectum (5 to 10 cm from anal verge) 10 10

Lower rectum (0 to 10 cm from anal verge) 2 5

Type of primary operation 0.7125

Open surgery 6 9

Laparoscopic surgery 7 8

Operative procedures for primary cancer 0.2376

Low anterior resection 12 14

With lateral pelvic lymph node dissection 1 0

Abdominoperineal resection 0 2

Intersphincteric resection 0 1

Subtotal colectomy 1 0

Pathological stage of primary cancer 0.7108

I 2 4

II 4 3

III 6 7

IV 1 3

Adjuvant chemotherapy after primary operation 0.7125

Yes 6 9

No 7 8

Age at salvage surgery, years (range) 62 (48–77) 64 (37–80) 0.8834

Body mass index, kg/m2, range 22.1 (17.7–32.1) 23.0 (17.6–32.1) 0.7064

ASA score 0.0606

I 2 8

II 11 9

Interval between operations 0.9499

Within 1 year 2 3

1–3 years 7 12

3–10 years 4 2

Site of recurrence 0.5344

Anastomotic site 8 8

Lateral pelvic lymph nodes 5 9

Neoadjuvant therapy before salvage surgery 0.0785

Yes 8 5

Chemoradiotherapy 6 2

Systemic chemotherapy+chemoradiotherapy 0 1

Systemic chemotherapy+short course radiotherapy 1 0

Systemic chemotherapy 1 2

No 5 12
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significantly different between the two groups (Fig. 3a).
Disease-specific survival (Fig. 3b) and overall survival
(Fig. 3c) were not also significantly different between the two
groups.

Discussion

Acceptable outcomes and high safety rates of laparoscopic
surgery for rectal cancer when performed by experienced
surgeons have been reported.16

, 17 However, reports on the
safety of laparoscopic surgery for LRRC are scarce.13

–15

Park et al. recently compared the perioperative out-
comes of laparoscopic surgery for recurrent colorectal
cancer (n=15) with those of open surgery (n=26).15

Seven of the 15 cases involved LRRC. The site of
recurrence was the AS in three cases, LPLN in two,
para-aortic lymph nodes in one, and ovary in one. To
the best of our knowledge, the current report is the first
and largest study to analyze the short-term feasibility and
safety of laparoscopic surgery for LRRC compared with
open surgery. The present study demonstrated that the
significantly faster gastrointestinal recovery and estimat-
ed blood loss tended to be smaller in the laparoscopic

Table 2 Surgical outcomes of
patients who underwent salvage
surgery (laparoscopic vs. open
surgery)

Laparoscopic (n=13) Open (n=17) p value

Operative procedures 0.7549

Low anterior resection 1 4

Abdominoperineal resection 4 3

Intersphincteric resection 2 0

Hartmann’s procedure 1 1

Hemilateral pelvic lymph node dissection 5 8

Bilateral pelvic lymph node dissection 0 1

Adjacent structures removed en bloc during resection 0.8911

Pelvic plexus 3 4

Seminal vesicle 4 3

Vagina 1 1

Internal iliac artery 3 5

Combined resection 0.9999

Liver 1 1

Para-aortic lymph nodes 1 0

Operation time, min (range) 381 (227–554) 241 (125–694) 0.0024

Blood loss, mL (range) 110 (60–800) 450 (25–1600) 0.0752

Blood transfusion 1 2 0.7125

Conversion to open surgery 1 – –

Pathological margin status

R0 13 16 0.9999

R1 0 1

Table 3 Postoperative outcomes
of patients who underwent sal-
vage surgery (laparoscopic vs.
open surgery)

Laparoscopic (n=13) Open (n=17) p value

Time to first flatus passage, days (range) 1 (0–3) 2 (1–5) 0.0390

Time to first stool, days (range) 2 (1–3) 5 (1–11) 0.0012

Time to oral intake, days (range) 2 (2–8) 5 (2–14) 0.0030

Postoperative complications 4 (30.8 %) 4 (23.5 %) 0.6976

Surgical site infection 1 2

Stoma-related ileus 1 1

Bladder fistula 1 0

Obturator nerve palsy 1 0

Cerebral infarction 0 1

Postoperative hospital stay, days (range) 15 (8–70) 14 (8–39) 0.4011
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than in the open group. The efficacy of laparoscopic surgery
for rectal cancer has already been demonstrated,19 and the

present study has shown for the first time that these benefits
are also present in laparoscopic surgery for LRRC.

The patterns of local recurrence of rectal cancer have
many variations, and the required operative procedures
depend on the site of recurrence, relationship with adja-
cent structures, and presence or absence of fixation to the
pelvic wall. Surgery for LRRC usually requires extended
resect ion , inc luding to ta l pe lv ic exente ra t ion ,
abdominosacral resection, and combined resection with
adjacent organs. Although we previously reported our
experiences with laparoscopic performance of these ex-
tended surgeries for primary rectal cancer,10

–12 these op-
erations for LRRC remain to be very complex and chal-
lenging procedures. On the other hand, radical resection
for recurrence at the AS or LPLN without fixation to the
pelvic wall is relatively suitable for performance by
laparoscopic surgery. In the current study, we targeted
patients with local recurrence limited to the AS or LPLN.

The incidence of recurrence at the AS has been found to
range from 1.8 to 7.5 %.20

–22 Complete resection with a safe
surgical margin that includes the previous AS is the main
principle of surgical treatment for recurrence at the AS. The
planes of dissection may not be obvious because of fibrosis
from previous operations, and severe adhesions may devel-
op between the reconstructed colon and surrounding tis-
sues. In particular, adhesions around the AS after double-
stapling anastomosis were critically severe, and it was very
difficult to dissect the proper layer with either laparoscopic
surgery or open laparotomy. To achieve a safe resection
margin around the tumor, we often performed combined
resection of adjacent structures such as the seminal vesicle,
vagina, or levator ani muscle depending on the location of
the tumor. We consider that the magnified, clear view
obtained by laparoscopy is a great advantage with respect
to providing a more accurate image of the dissection, espe-
cially at the deep pelvic floor, than that obtained with open
surgery. The median operative time for local recurrence at
the AS was similar between the two groups (369 vs.
312 min, p=0.3177), but the median estimated amount of
blood loss was significantly smaller in the laparoscopic
group (n=8) than in the open group (n=8) (108 vs.
575 mL, p=0.0356). The present study showed that lapa-
roscopic surgery for LRRC at the AS is safe and feasible.

The incidence of local recurrence in the lateral pelvic
area (0.2–6.6 %) and the proportion of all local recurrences
(6.0–82.7 %) has been reported to range widely and
unequally7

, 21, 23–25 because the clinical backgrounds and
therapeutic strategies for primary rectal cancer differed
among previous reports. The treatment policy for the LPLN
differs and remains controversial between Japan and West-
ern countries. In Japan, LPLN are considered to be regional
lymph nodes, and LPLD combined with total mesorectal
excision is recommended as the standard treatment for
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Fig. 3 Relapse-free survival (a), disease-specific survival (b), and overall
survival (c) of a patient who underwent laparoscopic and open salvage
surgery for locally recurrent rectal cancer

1324 J Gastrointest Surg (2014) 18:1319–1326



advanced low rectal cancer. In our institution, suspected
LPLN metastasis is treated by a combination of preopera-
tive CRT and selective LPLD based on pretreatment imag-
ing results.7 We experienced more than 70 cases of laparo-
scopic LPLD for primary rectal cancer during the study
period, and the technique of laparoscopic LPLD has been
standardized.7 In the present study, only one patient devel-
oped LPLN recurrence after previous LPLD for primary
rectal cancer; therefore, the lateral pelvic area had not
undergone any previous dissection procedures, and tech-
niques similar to laparoscopic LPLD for primary rectal
cancer can be applied in most patients. The median opera-
tion time for local recurrence at the LPLN was longer in the
laparoscopic group (n=5) than in the open group (n=9)
(388 vs. 175 min, p=0.0051). In the laparoscopic group,
one patient had severe adhesion after previous open sur-
gery, another had severe fibrosis in the lateral pelvic area
because of previous LPLD, and another underwent addi-
tional para-aortic lymph node dissection. This is why the
operation time was longer in the laparoscopic group than in
the open group. However, the present study suggests that
laparoscopic surgery for LRRC at the LPLN can be safely
performed by experienced surgeons in laparoscopic LPLD.

We immediately converted to open surgery due to severe
adhesion in one patient (7.7 %) in the laparoscopic group. The
patient underwent open low anterior resection for primary
rectal cancer and required re-operation (drainage and con-
struction of ileostomy) for postoperative anastomotic leakage
and pan-peritonitis. Patients who are anticipated to have ex-
tensive severe adhesions might not be good candidates for
laparoscopic surgery for LRRC.

Limitations of the present study include the fact that it
included a relatively small number of patients and that the
patient backgrounds between the laparoscopic and open
groups potentially differed. In addition, the follow-up period
was too short to evaluate the long-term outcomes after salvage
surgery, and further follow-up was required. However, the
present study shows the feasibility and safety of laparoscopic
surgery for LRRC at the AS or LPLN, with short-term benefits
such as significantly faster gastrointestinal recovery and
smaller estimated blood loss.

Conclusion

Our study shows that laparoscopic surgery for LRRC has
short-term benefits compared with open surgery, and laparo-
scopic surgery could be considered as a treatment option for
LRRC in selected patients.

Conflict of Interest The authors have no conflicts of interest to declare.
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