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Purpose and Objective:
Rectal cancer is one of the most common types of cancer.
Although surgery is the cornerstone curative treatment,
combined modalities with radiotherapy and or
chemotherapy have been proved to be an important
component of treatments for locally advanced rectal
cancer including Stage II and Stage III in terms of
decreased local recurrence and increased overall survival
in addition to surgical resection. Although total
mesorectal excision (TME) has resulted in a significant
reduction of local recurrence, neoadjuvant or adjuvant
radiotherapy with or without chemotherapy is still an
important modality for local control in the era of TME.
The definitive treatment with the combined modalities
including surgery, radiotherapy, and chemotherapy have
significantly improved the treatment outcomes of patients
with rectal cancer but cancer recurrence of both local
regional and distant is still significant (1-9). It is
important to analyze the patterns of such treatment
failures and to explore possible ways to reduce the rate of
recurrence, to treat the recurrence, and thus to improve
the survival after recurrence.
Materials and Methods:
A cohort of consecutive patients seen during the period of
2005 to 2017 is retrospectively studied. All patients were
treated surgically with either low anterior resection
(LAR) or abdominoperineal resection (APR) as
previously reported (10-11). Very few patients had local
excision. Some patients received neoadjuvant treatment
with chemo-radiotherapy or radiotherapy alone followed
by definitive surgery, other patients had surgical resection
before adjuvant treatment and most of these patients were
treated in the early years. The long-course chemoradiotherapy was typically in two phases with 45 Gy in
25 fractions to the pelvis followed by 5.4 Gy in 3
fractions boosting. Three dimensional conform
radiotherapy (3D-CRT) technique was used. The
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concomitant chemotherapy was either infusional 5-FU or
oral Capecitabine. Some patients were treated with shortcourse neoadjuvant radiotherapy alone with 25 Gy in 5
fractions (12). After treatments, patients were followed up
regularly with blood work, CT scan, and endoscopy.
Results:
A total of 364 patients are identified (Table 1), male 235,
age 28-90 years old, median 62; female 129, age 35-89
years old, median 63. Majority of the patients received trimodality of treatments either neoadjuvant chemoradiotherapy followed by definitive surgery (n=152) or
surgery followed by adjuvant chemo-radiotherapy
(n=117). A smaller portion of patients were treated with
neoadjuvant radiotherapy alone followed by surgery
(n=26) or surgery followed by adjuvant radiotherapy alone
(n=5). There were 17 patients who received adjuvant
chemotherapy only after surgery, and 44 patients had
surgical resection only. A few patients (n=3) had total
neoadjuvant treatment followed by surgery.
There are 83 patients (22.8%) who had recurrence
(Table2). Among those, 26 patients (31.33%) had pelvic
local recurrences and 8 out of these 26 patients (30.77%)
also developed distant metastases in the same time. Out of
these 26 patients, 16 patients (61.54%) had recurrence in
the pre-sacral space alone or with other sites of recurrence
while 13 patients (50.00%) developed recurrence at the
anastomosis and perineal recurrence were found in 2
patients (7.69%). The remaining 57 patients (68.67%)
developed distant metastases without local failure.
Pulmonary metastases were the highest with 32 out of 83
patients (38.55%) while hepatic metastases were the
second most common ones with 29 out of 83 patients
(34.94%). The median time for pulmonary recurrence is 15
months (3-72 months) while the median time for liver
metastases is 11 months (1-34 months). The median time
for local recurrence is somewhat longer with a median of
17 months (3-51 months). After aggressive treatments
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which included surgical resection alone or combined with
radiotherapy and or chemotherapy, long term survivors
were identified with 3 patients who had isolated local
recurrence and who have survived 8 to 11 years without
evidence of further recurrence. There were 5 patients with
hepatic and or pulmonary metastases who are still alive
without evidence of further recurrence 7 to 14 years after
treatments for recurrence.
Discussion and Conclusion:
For patients with rectal cancer, treatment failure includes
local recurrence and distant metastases. Most of the local
recurrences are not salvageable with a complete surgical
resection and the most common site of local recurrence is
pre-sacral space and the second common local recurrence
is at the anastomosis in our cohort of patients although
the involvement of adjacent organs and bony structures of
the pelvis in some patients were observed.
Local recurrence often results in a short life expectancy
which is complicated by debilitating pelvic pain,
malodorous discharge, and uncontrollable tenesmus,
affecting quality of life significantly (13).
It has been noted in the literature that neoadjuvant
radiotherapy has changed the clinical nature and
prognosis of local recurrence for rectal cancer with the
reduction of local recurrence at all subsites and most
recurrence after pelvic radiotherapy are at nonanastomotic sites. Besides, many patients with local
recurrence after radiotherapy present with simultaneous
distant metastases as well (12, 14).
Based on our observation, the pre-sacral space is the area
that tends to be under-dosed because its adjacency to the
bone. Also, this location makes a complete surgical
resection for recurrence extremely challenge. Therefore, a
careful dosimetry review is warranted to avoid underdosing. Furthermore, it is reasonable to advocate higher
radiotherapy dose other than the standard 45 to 50.4 Gy to
the pre-sacral space since it is the most common site of
local recurrence and the recurrence at this site is mostly
unsalvageable if organ dose constraints can be met.
The most common distant metastatic site in this cohort is
the lungs and the livers are the second most common site.
The explanation for higher pulmonary metastases is
probably due to the fact that almost half of the patients in
this study cohort had low rectal cancer. Also, this finding
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is also in line with the literature reports (15). Our study
demonstrates that some of the patients with either local
recurrence or distant metastases at the lung or liver are
potentially curable. Our approach has been to identify
those patients through a multidisciplinary team which
includes radiation oncologists, medical oncologists,
surgical oncologists, radiologists, and pathologists.
Radiotherapy is often required to manage the local
recurrence in addition to chemotherapy and surgical
resection. It is important to recognize that it is possible to
salvage the isolated local recurrence and insignificant
pulmonary or hepatic metastases with the possibility for
cure though most of the treatment failures were not
salvageable. To decrease the local in-field recurrence, it is
conceivable to increase the radiotherapy dose to the
common sites of recurrence while avoiding under-dose in
the future.
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Age Group
≤30:
≤40:
≤50:
≤60:
≤70:
≤80:
≤90:
Range
Median
Total

Table 1 Patient characteristics
Men
women
1
0
6
5
31
9
66
36
76
39
44
28
11
12
28-90
35-89
62
63
235
129

Table2. The correlation of tumor location and the
pattern of recurrenceⱡ
Tumor
The site of recurrence
location*
Liver
Lung
Other
pelvis
distant
sites
Upper
4
9
6
9
rectum
Middle
14
7
3
7
rectum
Lower
11
16
12
10
rectum
Total
29
32
21
26
ⱡ a patient might have several sites of recurrence at the
same time
*Upper rectum: ≥ 12 cm above anal verge, n=94;
recurrence=22=23.40%
Middle rectum: ≥8 cm <12 cm from anal verge, n=104;
recurrence=26=25.00%
Lower rectum: <8cm from anal verge, n= 166;
recurrence=35 =21.08
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