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Developments in chemotherapeutic strategies and surgical technique have led to improved loco regional control of rectal cancer
and a decrease in recurrence rates over time. However, locally recurrent rectal cancer continues to present considerable technical
challenges and results in significant morbidity and mortality. Surgery remains the only therapy with curative potential. Despite
a hostile intra-operative environment, with meticulous pre-operative planning and judicious patient selection, safe surgery is
feasible. The potential benefit of new techniques such as intra-operative radiotherapy and high intensity focussed ultrasonography
has yet to be thoroughly investigated. The future lies in identification of predictors of recurrence, development of schematic clinical
algorithms to allow standardised surgical technique and further research into genotyping platforms to allow individualisation of
therapy. This review highlights important aspects of pre-operative planning, intra-operative tips and future strategies, focussing
on a multimodal multidisciplinary approach.

1. Introduction

Local recurrence of rectal cancer is difficult to treat, may
cause severe disabling symptoms, and often holds a dismal
prognosis. Surgery remains the cornerstone of management
for the majority of primary rectal cancers. Despite a marked
improvement in local control with the popularisation of
Total Mesorectal Excision (TME) and the use of improved
chemoradiotherapeutic regimen, recurrence continues to
present a significant clinical problem. Refinements in man-
agement have, however, led to a decrease in locoregional
rectal cancer recurrence rates from 25–40% to 4–8% [1].
Since 20% to 50% of these patients has local recurrence
in the absence of distant metastasis, it is intuitive that
surgical management represents a viable treatment option
[2]. Surgery for locally recurrent rectal cancer, however,
requires the undertaking of complex techniques in a hostile
operative environment and in many cases requires input
from other specialities such as urology, gynaecology and
vascular teams. These surgeries should in principle only be
performed in a tertiary centre with appropriate surgical,
anaesthesiology, and intensive care expertise. Postoperative
morbidity is high, ranging from 15–70% and increases

with the complexity of resection performed [3, 4]. As a
result, surgical management of local recurrence of colorectal
cancer has not attained the international approval which has
been bestowed upon resection of distant metastases such
as hepatic disease. Despite many potential pitfalls, surgery
remains the only therapy with curative potential and safe
surgery is feasible. This paper highlights pertinent issues
regarding surgical preparation and techniques with a focus
on the importance of a multimodal approach.

2. Mode of Presentation and Risk Factors

In 70% of cases, recurrence of rectal cancer occurs within
two years of primary surgery, while 85% occurs within 3
years [4, 5]. Mode of presentation is varied and may be
dependent on the site of disease. Up to one-third of patients
does not present with any symptoms [4, 5], emphasising the
importance of a carefully designed and diligent schedule of
postoperative followup. A recent population-based cohort
study of 57 patients concluded that followup after rectal can-
cer surgery by annual clinical examination is not sufficient.
They reported that at diagnosis of local recurrence 86% of
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patients was symptomatic and 70% was diagnosed between
scheduled follow-up visits [6]. The nature of this schedule is
dependent on the type of primary resection performed. After
sphincter-preserving surgery, surveillance to facilitate early
diagnosis of recurrence should comprise digital rectal exam-
ination, sigmoidoscopy, and enquiry regarding symptoms of
bleeding or changes in bowel habit. In contrast, the majority
of local recurrences after abdominoperineal resections are
diagnosed after detection of elevated CEA levels or upon
report of pelvic pain [7]. When present, symptoms tend to
be disabling and persistent. Refractory pelvic pain, tenesmus
and malodorous discharge are common [8] and quality of life
is often detrimentally affected [9, 10]. Pain on presentation
has been identified as a significant predictor of inferior long-
term survival [11, 12]. This is likely related to the association
between extent of pain and degree of fixation in the pelvis,
reflecting a more advanced stage of local recurrence at
presentation and therefore worse prognosis.

Several risk factors are reported to be associated with
local recurrence. These may be broadly grouped into
pathological, anatomic, and surgical factors. Degree of lym-
phovascular invasion, differentiation, and tumour size has
been associated with increased risk of local recurrence [13].
Anatomically, positive circumferential or distal resection
margin at initial resection, including positive microscopic
margins, increases risk. In patients who have received
neoadjuvant chemoradiation, a margin of less than 1 cm is
considered oncologically adequate [14]. Patients operated
on in high-volume centres have also been reported to
enjoy lower recurrence rates [15] and surgical technique
may also play a role. In selected series, abdominoperineal
resection (APR) has been associated with higher recurrence
rates than sphincter-preserving surgery [16]. In addition,
newer lower excision techniques such as transanal endo-
scopic microsurgery (TEMS) may also increase risk and
patients should be carefully selected since recurrence rates
are increased according to stage. A retrospective analysis of
74 patients with T1 and T2 rectal adenocarcinoma treated
with TEMS and 100 patients with T1N0M0 and T2N0M0
rectal adenocarcinoma treated with radical surgery showed
a statistical difference in 5-year local recurrence rates for
T2 but not T1 cancers [17]. Elevation in serum CEA lacks
sensitivity (59%) but has a specificity of 84% [18]. Recent
efforts towards identifying novels biomarkers to predict
recurrence in colorectal cancer have shown early promise
[19]; however, further investigation is necessary.

3. Anatomical Classification

Although TME has contributed dramatically to improved
management of primary rectal cancer, its popularisation
decreases the likelihood that a recurrent neoplasm will
remain confined to a specific compartment due to the
absence of visceral rectal fascia [20]. Locally recurrent rectal
cancer is generally grouped according to anatomic location.
An alternative system, used at the Mayo Clinic, classified
these tumours according to the presence of symptoms, with
a particular focus on pain, as well as degree of fixation.

Although the anatomical system may be imperfect, it is
currently the most widely accepted method of classification.
Due to the fact that surgical approach is largely dictated by
the location of recurrence and relationship to surrounding
structures, the use of an anatomical classification system is
practical in this setting. Axial recurrences are confined to the
pelvic organs without invading into bone or sidewall. This
includes anastomotic recurrence after low anterior resection
(LAR), recurrence after local excision procedures, such as,
TEMS and perineal recurrence after APR [21]. Tumours in
the presacral space which invade into the sacrum are grouped
as sacral or posterior recurrences. Anterior recurrences may
involve genitourinary organs. Sidewall or lateral recurrence
is diagnosed when tumour invades iliac vessels, pelvic
autonomic nerves, pelvic ureters or extends through the
greater sciatic foramen [22]. A growing body of evidence
shows prognosis varies according to site of recurrence. Moore
et al. reported that lateral or sidewall recurrences were less
likely to be curatively resected than axial or anterior [14].

4. Surgical Management:
Preoperative Preparation

Without intervention, prognosis of recurrent rectal cancer is
dismal with median survival typically 6-7 months [8, 23].
These patients endure symptoms which are catastrophic
to quality of life including refractory pain, discharge, and
tenesmus. Only 30% of patients achieve symptom control
with radiotherapy alone and this treatment option rarely
improves survival beyond one year [24]. Radical surgery
offers the only hope of complete therapy and up to 50%
of cases is confined to the pelvis and thereby labelled
theoretically amenable to cure [25]. Additionally, in carefully
selected patients, surgery may be of benefit even in the
presence of distant metastases with metastatsectomy gaining
favour [24]. Morbidity and mortality rates of radical surgery
for recurrences are high and can reach 60% and 8% (at 3
months), respectively [5].

Surgery for recurrent rectal cancer is a challenging un-
dertaking which should ideally be individualized and per-
formed in a specialist unit with early involvement of a mul-
tidisciplinary team. A recent systematic review reported that
the proportion of potentially curative resections has in-
creased in recent years, probably due to improved staging,
neoadjuvant treatment, and increased surgical experience in
dedicated centres, which has resulted in improved survival
[26]. Resections of this nature, however, remain vulnerable to
complication and the operative environment is often hostile.
Normal tissue planes are frequently obliterated, tissues may
be friable from previous irradiation, dense adhesions are
often present, and fibrosis may be extensive. Unexpected
discovery of previously undiagnosed peritoneal or visceral
metastases is not uncommon and is a poor prognostic
indicator. As a result, as much information as possible
should be gathered preoperatively and communication with
the patient regarding inherent risks is crucial. A specialist
colorectal nurse should be involved at an early stage as a
link between the patient and the lead clinician. A systematic
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approach is optimum and some guidance can be found in
the literature. Bouchard and Efron recommend a full blood
panel including carcinoembryonic antigen testing as well as
thorough physical examination [21]. Where necessary this
should be supplemented by digital rectal examination, vagi-
nal examination, sigmoidoscopy, cystoscopy, or examination
under anaesthesia. Full details of previous surgeries should
be sought if not performed in the same centre. Mirnezami et
al. advocate early assembly of a multidisciplinary which may
include orthopaedic, urologic, gynaecologic, and vascular
surgeons as well as colorectal specialists [24]. Plastic surgeons
may also be required as recent technical improvements
in reconstructive options have contributed significantly to
outcome and quality of life.

Thorough preoperative staging is crucial to optimum
planning and determination of resectability. Mirnezami et al.
provide an excellent algorithm for initial approach to surgi-
cally resectable recurrent rectal cancer [24]. Computerized
Tomography (CT) can be used to confirm the presence of
a mass and investigate the presence of distant metastases.
If a distant lesion is identified or if occult tumour or
metastases are suspected, Positron Emission Tomography
(PET) with fluorodeoxyglucose (FDG) may provide useful
information to establish a diagnosis and to assess the
location and metabolic activity. The ability of Magnetic
Resonance Imaging (MRI) to differentiate soft tissue contrast
resolution makes it useful in assessing the precise site of
the tumour including relationship to vessels. Both MRI
and CT demonstrate low sensitivity in accurate assessment
of side wall involvement [21]. With MRI the danger of
false-positive readings in patients who have received recent
radiotherapy remains an issue and differentiation between
fibrosis and malignant tissues is not definitive. A recent
retrospective study assessing the accuracy of preoperative
magnetic resonance (MR) imaging for identification of
tumour invasion into pelvic structures in 40 consecutive
patients found that MRI had a negative predictive value of
93%–100%. Interestingly, assessment failures were mainly
because of misinterpretation of diffuse fibrosis, especially at
the pelvic side walls [27]. For this reason, it is crucial to
procure tissue for histological confirmation of the recurrence
where possible either by colonoscopy-or CT-guided biopsy.
In cases where this is not possible, a detailed and frank
patient discussion is imperative, conveying the high-risk
nature of surgery versus uncertainty regarding the diagnosis.
If patient or surgeon is reluctant to proceed, watchful waiting
is an alternative course of action [24].

5. Surgical Management: Timing,
Contraindications, and Resectability

Determination of resectability should not only assess
anatomic feasibility of performing an R0 resection but also
ability to attain an acceptable level of morbidity and mor-
tality. Careful patient selection is crucial and when surgery is
planned, rigorous preoperative assessment of fitness is neces-
sary. High patient comorbidity load often represents the first
contraindication to surgery. If physical examination reveals

lower limb oedema, a cause should be sought as lymphatic or
venous obstruction represents an absolute contraindication
to surgery. Other anatomic factors identified in preoperative
imaging, such as, encasement of iliac vessels, bilateral ureteric
obstruction of circumferential involvement of the pelvic wall.
This is because ability to obtain negative margins is signifi-
cantly compromised by involvement of these structures [14].
Tumours which involve the ureters or iliac vessels may also be
associated with bony involvement at S1 and S2 level. Sacral
invasion above the S2-S3 junction will almost invariably
require the patient to undergo internal fixation due to
sacroiliac instability. Relative and absolute contraindications
are the subject of some controversy in the literature with
many small studies reporting conflicting results. Henry et al.,
for example, conducted a retrospective analysis of single-
centre experience and concluded that hydronephrosis should
not constitute an independent contraindication to attempted
curative resection [28]. Maslekar et al. also recently reported
resection of recurrence with encasement of external iliac
vessels [29]. With advances in surgical technique it is likely
that in the future more and more contraindications may
move from being categorised as absolute to relative.

If the patient is radiotherapy naive, at our centre, we
administer long-course chemoradiotherapy (40–50 Gy) to
improve local control and potential for curability. The timing
of surgery may then be dictated by a 6–8 week wait after
treatment followed by thorough restaging [30]. It is well
recognised that the normal tissue tolerance of the intestine is
often the dose-limiting factor in the administration of pelvic
and abdominal radiotherapy.

6. Surgical Management: General Principles

Having completed the extensive preoperative phase, some
general principles apply to operative approach. Aids such as
ureteric stents, radiological tattooing of surface markings for
the level of sacrectomy, and preoperative marking of stoma
site may be helpful [24]. A multimodal strategy has gained
favour in the recent past. If intraoperative radiotherapy
is planned certain infrastructure is required, such as, a
specialised table to enable patient positioning and optimum
delivery. Generally, the patient is first put in the Lloyd-
Davies position but may need to be moved to the prone
position if sacral resection is planned. Exposure is critical
and in our practice we generally make an incision from the
xiphisternum to symphysis pubis. Wound protectors may be
used to reduce potential for infection and deposit of tumour
cells in the wound. Many surgeons favour a Bookwalter
retractor for exposure. Complete mobilization of the small
intestine is advised to rule out the presence of metastases.
This phase may be time consuming due to the potential
requirement for extensive adhesiolysis and the small bowel
is often adherent within the pelvis. If a small bowel segment
is adherent to the pelvic malignancy then it must be removed
en-bloc. If ascitic fluid is present a sample is sent for
cytology. In commencing pelvic dissection, Bouchard and
Efron recommend beginning in a plane free of adhesions
in an area away from the tumour where possible [21].
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Intraoperatively, as with imaging, difficulties may arise in
accurately distinguishing tumour from radiotherapy-related
fibrosis. This conflict limits the use of less radical approaches
significantly. There may a role for the use of frozen section
intraoperatively if this helps in the decision to proceed to a
more aggressive dissection versus conservative management.
In many cases it may take several hours of exploration of the
various planes before one can be confident that resection is
feasible.

The decision regarding how to proceed with central or
axial recurrences is heavily related to the involvement of
urogenital organs and the primary procedure previously
performed. In the case of involvement of urogenital organs,
curative resection requires an en-bloc-extended radical
approach according to the patient’s gender. If the dome
of the bladder alone is involved, a partial cystectomy will
generally suffice. If the trigone is involved, and the prostate
in males, total pelvic exenteration and en-bloc prostatectomy
are the only curative option. In addition to MRI, cystoscopy
performed prior to definitive surgery will help with surgical
planning and patient consent, according to area of bladder
involved. In females, involvement of the uterus or vagina
requires hysterectomy. Reconstructive options, such as, an
ileal conduit, colonic conduit, or vaginal reconstruction
are possible. In the absence of urogenital involvement,
the patient’s primary procedure dictates management. In a
patient who has undergone a previous anterior resection,
Mirnezami and Sagar recommend radical resection outside
the original plane of dissection [22]. If the primary surgery
was an abdominoperineal resection (APR), a pelvic recur-
rence can be treated with resection of the mass and involved
small bowel where necessary. With perineal recurrence, a
transperineal approach may be possible and a posterior
distal sacrectomy may be required. In the case of previous
APR, the empty pelvis often contains involved loops of
small bowel which must be resected en-bloc with the mass.
The ensuing perineal defect will generally require a rectus
abdominus or gracilis flap. There is currently no guidance
in the literature regarding the extent of lymphadenectomy
required and equipoise on this issue cannot be reached in the
absence of a further clinical trials.

Presacral venous haemorrhage may be extensive, diffi-
cult to control with conventional haemostatic agents and
potentially life threatening. Before embarking on a resection
in this area, provisions should be made for the potential
requirement of blood products, aggressive fluid resuscita-
tion, synthetic haemostatic agents, and devices, such as,
thumbtacks [31]. Sacral recurrence is best managed via two-
stage-combined abdominosacral approach [22]. Dissection
in the presacral plane is necessary until the mass is reached.
If neural and vascular involvement is absent, limited, or
confirmed to be compatible with resectability, the patient
may be moved to the prone position, allowing good exposure
If the tumour invades the sacrum at the S1 or S2 level we
would deem this unresectable. Some centres may consider
resection with subsequent internal fixation, but we believe
that ensuing deterioration in quality of life could not justify
the risk to benefit ratio. If the tumour is distal to S2 then a
distal sacrectomy may be performed with en-bloc resection

of the previously formed neorectum or mass. Stomas and
ileal conduits are constructed and omentoplasty may be
undertaken to fill the pelvis. This reduces the potential for
small bowel to become adherent to the raw pelvic surface
causing obstruction and reduces the potential for perineal
wound breakdown. The more extensive the sacrectomy
performed, the worse are the morbidity, mortality, and
quality of life. After less extensive sacral amputation, some
series report a more acceptable quality of life despite stomas
and temporary pain owing to the resection of sacral nerves
[32]. A recent small series from the Mayo Clinic reported
promising results from high sacrectomy indicating that these
surgeries may be safely performed in centres of excellence
[33]. Despite a median operative time of 13.7 hours and
median operative blood transfusion of 3.7 litres, thirty-day
mortality was nil. The overall median survival was 31 months
(range 2–39 months), and all deaths were due to metastatic
disease. Although only nine patients were included in this
study, similar reports are emerging from other centres [34]
and potentially indicate that high sacrectomy that achieves
clear margins in patients with recurrent rectal cancer is
feasible. Primary closure of the skin and fat is vulnerable
to wound complications, and therefore a myocutaneous flap
using the rectus abdominus or the gluteal muscles may be
employed [26, 35].

The group associated with worst prognosis and resec-
tability potential is the group involving the lateral pelvic side-
wall [20]. A recent review reported that the more widespread
use of TME has increased the incidence of pelvic sidewall
recurrence [26]. Extensive involvement is a relative con-
traindication to operative intervention as key structures such
as the ureters, iliac vessels, and sciatic nerve may be involved.
Resection of the iliac vessels is associated with significant
bleeding and as discussed, preoperative stenting of the
ureters is advisable to facilitate dissection and identification
of the ureters during the first phase of the surgery which
should begin at the pelvic brim [36]. Early control of vessels
and other key structures such as the obturator nerve, is
imperative to success and progression to extended radical
resection is usually required [24].

7. Palliation for Recurrent Rectal Cancer

In patients not fit for surgical intervention or with disease
deemed unresectable, radiotherapy may play a role [37].
It is very effective in the treatment of pelvic pain and
ongoing bleeding. The use of external beam radiotherapy
has been reported to control pelvic pain in over 90%
of cases and thus provide improved quality of life for
affected patients. In patients with impending obstruction
the use of self-expanding metal stents (SEMSs) is effective
[38]. If the tumour is very low or the stent fails then
a laparoscopic defunctioning stoma may be required to
alleviate impending instruction. In patients with bilateral
hydronephrosis ureteric stents either retrograde or antegrade
will relieve the obstruction and prevent renal failure. If the
ureters are completely obstructed then nephrostomy tubes
are required.
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8. Surgical Management: Multimodal Approach

While it is widely agreed that multimodal therapy is the
future of management of recurrent rectal cancer, the use of
Intraoperative Radiotherapy (IORT) remains controversial.
IORT may be advantageous when bony involvement pre-
cludes the possibility of R0 resection [5]. Indeed, several
studies have demonstrated a benefit in survival with IORT,
particularly in combination with preoperative chemotherapy
[12, 39]. IORT has been shown to result in significantly better
three-year survival, disease-free survival, and local control in
IORT-multimodal groups compared with historical control
groups [40]. The overall survival after multimodal therapy
at 5 years is approximately 30% at present [41] and when
IORT is used as a component of this treatment, an increased
survival rate of 15% can be demonstrated [39, 42].

9. The Future

Given the relatively poor prognosis despite multimodal
treatment, the future of recurrent rectal cancer manage-
ment lies in scientific progress, optimised technique, new
treatments, and carefully designed clinical trials. The first
case of transrectal high-intensity focused ultrasonography
as a therapeutic option for advanced recurrent rectal can-
cer has recently been reported [43]. Potentially promising
ongoing work includes identification of novel biomarkers as
predictors of recurrence [19], discovery of novel alleles for
use in targeted screening and personalized prevention [44–
46], and development of systematic clinical algorithms [24].
Individualization of therapy in the future may be possible
with next-generation genotyping platforms [47]. Although
the popularisation of TME has resulted in decreased in-
cidence of recurrence in rectal cancer, pelvic sidewall re-
currence has increased, and tumours are less likely to be con-
tained within defined compartments. Advances in imaging
modalities and technical progress, however, have facilitated
better selection of candidates for resection and substantially
improved outcome as a result. Strategies for early detection
require improvement and surgical techniques should be
standardised. At present, best practice should include metic-
ulous preoperative planning and adoption of a multimodal
approach in centres of excellence with early involvement of
a multidisciplinary team. A considerable amount of time
must be spent counselling the patient and their family to
facilitate thorough understanding of inherent risks and to
ensure realistic expectations.

References

[1] E. Kapiteijn, C. A. M. Marijnen, I. D. Nagtegaal et al.,
“Preoperative radiotherapy combined with total mesorectal
excision for resectable rectal cancer,” New England Journal of
Medicine, vol. 345, no. 9, pp. 638–646, 2001.

[2] F. Bozzetti, L. Bertario, C. Rossetti et al., “Surgical treatment of
locally recurrent rectal carcinoma,” Diseases of the Colon and
Rectum, vol. 40, no. 12, pp. 1421–1424, 1997.

[3] M. Vermaas, F. T. J. Ferenschild, C. Verhoef et al., “Total
pelvic exenteration for primary locally advanced and locally

recurrent rectal cancer,” European Journal of Surgical Oncology,
vol. 33, no. 4, pp. 452–458, 2007.

[4] G. Palmer, A. Martling, B. Cedermark, and T. Holm, “A
population-based study on the management and outcome in
patients with locally recurrent rectal cancer,” Annals of Surgical
Oncology, vol. 14, no. 2, pp. 447–454, 2007.

[5] A. G. Heriot, C. M. Byrne, P. Lee et al., “Extended radical resec-
tion: the choice for locally recurrent rectal cancer,” Diseases of
the Colon and Rectum, vol. 51, no. 3, pp. 284–291, 2008.

[6] K. Kodeda, K. Derwinger, B. Gustavsson, and S. Nordgren,
“Local recurrence of rectal cancer: a population based cohort
study of diagnosis, treatment and outcome,” Colorectal Dis-
ease, vol. 14, no. 5, pp. e230–e237, 2012.

[7] J. C. Salo, P. B. Paty, J. Guillem, B. D. Minsky, L. B. Harrison,
and A. M. Cohen, “Surgical salvage of recurrent rectal
carcinoma after curative resection: a 10-year experience,”
Annals of Surgical Oncology, vol. 6, no. 2, pp. 171–177, 1999.

[8] R. Bakx, O. Visser, J. Josso, S. Meijer, J. F. M. Slors, and J.
B. van Lanschot, “Management of recurrent rectal cancer: a
population based study in greater Amsterdam,” World Journal
of Gastroenterology, vol. 14, no. 39, pp. 6018–6023, 2008.

[9] J. Camilleri-Brennan and R. J. C. Steele, “The impact of
recurrent rectal cancer on quality of life,” European Journal of
Surgical Oncology, vol. 27, no. 4, pp. 349–353, 2001.

[10] H. V. Thaysen, P. Jess, and S. Laurberg, “Health-related quality
of life after surgery for primary advanced rectal cancer and
recurrent rectal cancer: a review,” Colorectal Disease. In press.

[11] Y. Hashiguchi, T. Sekine, H. Sakamoto et al., “Intraoperative
irradiation after surgery for locally recurrent rectal cancer,”
Diseases of the Colon and Rectum, vol. 42, no. 7, pp. 886–895,
1999.

[12] D. Hahnioser, H. Nelson, L. L. Gunderson et al., “Curative
potential of multimodality therapy for locally recurrent rectal
cancer,” Annals of Surgery, vol. 237, no. 4, pp. 502–508, 2003.

[13] H. Ogiwara, T. Nakamura, and S. Baba, “Variables related
to risk of recurrence in rectal cancer without lymph node
metastasis,” Annals of Surgical Oncology, vol. 1, no. 2, pp. 99–
104, 1994.

[14] G. Moore, E. Riedel, B. D. Minsky et al., “Adequacy of
1-cm distal margin after restorative rectal cancer resection
with sharp mesorectal excision and preoperative combined-
modality therapy,” Annals of Surgical Oncology, vol. 10, no. 1,
pp. 80–85, 2003.

[15] A. Martling, B. Cedermark, H. Johansson, L. E. Rutqvist,
and T. Holm, “The surgeon as a prognostic factor after the
introduction of total mesorectal excision in the treatment of
rectal cancer,” British Journal of Surgery, vol. 89, no. 8, pp.
1008–1013, 2002.

[16] H. S. Tilney, P. P. Tekkis, P. S. Sains, V. A. Constantinides,
and A. G. Heriot, “Factors affecting circumferential resection
margin involvement after rectal cancer excision,” Diseases of
the Colon and Rectum, vol. 50, no. 1, pp. 29–36, 2007.

[17] W. Lee, D. Lee, S. Choi, and H. Chun, “Transanal endoscopic
microsurgery and radical surgery for T1 and T2 rectal
cancer: retrospective study,” Surgical Endoscopy and Other
Interventional Techniques, vol. 17, no. 8, pp. 1283–1287, 2003.

[18] E. Tan, N. Gouvas, R. J. Nicholls, P. Ziprin, E. Xynos, and P.
P. Tekkis, “Diagnostic precision of carcinoembryonic antigen
in the detection of recurrence of colorectal cancer,” Surgical
Oncology, vol. 18, no. 1, pp. 15–24, 2009.

[19] Y. Yamada, T. Arao, K. Matsumoto et al., “Plasma concentra-
tions of VCAM-1 and PAI-1: a predictive biomarker for post-
operative recurrence in colorectal cancer,” Cancer Science, vol.
101, no. 8, pp. 1886–1890, 2010.



6 International Journal of Surgical Oncology

[20] F. Pacelli, A. P. Tortorelli, F. Rosa et al., “Locally recurrent
rectal cancer: prognostic factors and long-term outcomes of
multimodal therapy,” Annals of Surgical Oncology, vol. 17, no.
1, pp. 152–162, 2010.

[21] P. Bouchard and J. Efron, “Management of recurrent rectal
cancer,” Annals of Surgical Oncology, vol. 17, no. 5, pp. 1343–
1356, 2010.

[22] A. H. Mirnezami and P. M. Sagar, “Surgery for recurrent rectal
cancer: technical notes and management of complications,”
Techniques in Coloproctology, vol. 14, no. 3, pp. 209–216, 2010.

[23] H. J. Wanebo, R. J. Koness, M. P. Vezeridis, S. I. Cohen, and
D. E. Wrobleski, “Pelvic resection of recurrent rectal cancer,”
Annals of Surgery, vol. 220, no. 4, pp. 586–597, 1994.

[24] A. H. Mirnezami, P. M. Sagar, D. Kavanagh, P. Witherspoon,
P. Lee, and D. Winter, “Clinical algorithms for the surgical
management of locally recurrent rectal cancer,” Diseases of the
Colon and Rectum, vol. 53, no. 9, pp. 1248–1257, 2010.

[25] F. T. McDermott, E. S. R. Hughes, and E. Pihl, “Local recur-
rence after potentially curative resection for rectal cancer in a
series of 1008 patients,” British Journal of Surgery, vol. 72, no.
1, pp. 34–37, 1985.

[26] M. B. Nielsen, S. Laurberg, and T. Holm, “Current manage-
ment of locally recurrent rectal cancer,” Colorectal Disease, vol.
13, no. 7, pp. 732–742, 2011.

[27] R. C. Dresen, M. Kusters, A. W. Daniels-Gooszen et al.,
“Absence of tumor invasion into pelvic structures in locally
recurrent rectal cancer: prediction with preoperative MR
imaging,” Radiology, vol. 256, no. 1, pp. 143–150, 2010.

[28] L. R. Henry, E. Sigurdson, E. Ross, and J. P. Hoffman, “Hy-
dronephrosis does not preclude curative resection of pelvic
recurrences after colorectal surgery,” Annals of Surgical Oncol-
ogy, vol. 12, no. 10, pp. 786–792, 2005.

[29] S. Maslekar, P. M. Sagar, A. I. D. Mavor, D. Harji, and C.
Bruce, “Resection of recurrent rectal cancer with encasement
of external iliac vessels,” Techniques in Coloproctology. In press.

[30] J. N. Wiig, S. G. Larsen, S. Dueland, and K. E. Giercksky,
“Preoperative irradiation and surgery for local recurrence of
rectal and rectosigmoid cancer. Prognostic factors with regard
to survival and further local recurrence,” Colorectal Disease,
vol. 10, no. 1, pp. 57–58, 2008.

[31] S. Germanos, I. Bolanis, M. Saedon, and S. Baratsis, “Control
of presacral venous bleeding during rectal surgery,” American
Journal of Surgery, vol. 200, no. 2, pp. e33–e35, 2010.

[32] Y. Moriya, “Treatment strategy for locally recurrent rectal
cancer,” Japanese Journal of Clinical Oncology, vol. 36, no. 3,
pp. 127–131, 2006.

[33] E. J. Dozois, A. Privitera, S. D. Holubar et al., “High
sacrectomy for locally recurrent rectal cancer: can long-term
survival be achieved?” Journal of Surgical Oncology, vol. 103,
no. 2, pp. 105–109, 2011.

[34] K. Ohta, M. Ikeda, Y. Kagawa et al., “Two cases of cura-
tive resection for locally recurrent rectal cancer with high-
level sacrectomy after preoperative chemoradiation therapy
(CRT),” Gan to Kagaku Ryoho, vol. 38, no. 12, pp. 1992–1994,
2011.

[35] T. Wiggers, G. H. H. Mannaerts, A. W. K. S. Marinelli, H.
Martijn, and H. J. T. Rutten, “Surgery for locally recurrent
rectal cancer,” Colorectal Disease, vol. 5, no. 5, pp. 504–507,
2003.

[36] P. M. Sagar, “Extended surgery for local recurrence and ad-
vanced rectal cancer,” Colorectal Disease, vol. 8, supplement 3,
pp. 43–46, 2006.

[37] C. Nieder, A. Pawinski, E. Haukland, R. Dokmo, I. Phillipi,
and A. Dalhaug, “Estimating need for palliative external beam

radiotherapy in adult cancer patients,” International Journal of
Radiation Oncology Biology Physics, vol. 76, no. 1, pp. 207–211,
2010.

[38] S. Sebastian, S. Johnston, T. Geoghegan, W. Torreggiani, and
M. Buckley, “Pooled analysis of the efficacy and safety of self-
expanding metal stenting in malignant colorectal obstruc-
tion,” American Journal of Gastroenterology, vol. 99, no. 10, pp.
2051–2057, 2004.

[39] K. Lindel, C. G. Willett, P. C. Shellito et al., “Intraoperative
radiation therapy for locally advanced recurrent rectal or
rectosigmoid cancer,” Radiotherapy and Oncology, vol. 58, no.
1, pp. 83–87, 2001.

[40] G. H. H. Mannaerts, H. J. T. Rutten, H. Martijn, P. E. J. Hans-
sens, and T. Wiggers, “Comparison of intraoperative radiation
therapy-containing multimodality treatment with historical
treatment modalities for locally recurrent rectal cancer,”
Diseases of the Colon and Rectum, vol. 44, no. 12, pp. 1749–
1758, 2001.

[41] N. Saito, K. Koda, N. Takiguchi et al., “Surgery for local
pelvic recurrence after resection of rectal cancer,” International
Journal of Colorectal Disease, vol. 13, no. 1, pp. 32–38, 1998.

[42] G. H. H. Mannaerts, H. Martijn, M. A. Crommelin et al.,
“Intraoperative electron beam radiation therapy for locally
recurrent rectal carcinoma,” International Journal of Radiation
Oncology Biology Physics, vol. 45, no. 2, pp. 297–308, 1999.

[43] L. Monzon, H. Wasan, E. Leen et al., “Transrectal high-
intensity focused ultrasonography is feasible as a new ther-
apeutic option for advanced recurrent rectal cancer: report
on the first case worldwide,” Annals of the Royal College of
Surgeons of England, vol. 93, no. 6, pp. e119–e121, 2011.

[44] D. H. Roukos and E. Briasoulis, “Individualized preventive
and therapeutic management of hereditary breast ovarian
cancer syndrome,” Nature Clinical Practice Oncology, vol. 4,
no. 10, pp. 578–590, 2007.

[45] D. H. Roukos, S. Murray, and E. Briasoulis, “Molecular genetic
tools shape a roadmap towards a more accurate prognostic
prediction and personalized management of cancer,” Cancer
Biology and Therapy, vol. 6, no. 3, pp. 308–312, 2007.

[46] P. P. Grimminger, J. Brabender, U. Warnecke-Eberz et al.,
“XRCC1 gene polymorphism for prediction of response and
prognosis in the multimodality therapy of patients with locally
advanced rectal cancer,” Journal of Surgical Research, vol. 164,
no. 1, pp. e61–e66, 2010.

[47] P. Vineis, P. Brennan, F. Canzian et al., “Expectations and
challenges stemming from genome-wide association studies,”
Mutagenesis, vol. 23, no. 6, pp. 439–444, 2008.


	Introduction
	Mode of Presentation and Risk Factors
	Anatomical Classification
	Surgical Management: Preoperative Preparation
	Surgical Management: Timing, Contraindications, and Resectability
	Surgical Management: General Principles
	Palliation for Recurrent Rectal Cancer
	Surgical Management: Multimodal Approach
	The Future
	References

