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BACKGROUND:  In Japan,  the  significance  and  efficacy  of preoperative  chemotherapy  alone  for  locally
advanced  rectal  cancer  remain  controversial.  This  case  report  presents  the  apparent  effectiveness  of
preoperative  FOLFOX  plus  bevacizumab  as  shown  by pathological  complete  response  (pCR).  Additionally,
we  review  the  relevant  literature  and  discuss  the  clinical  management  of  locally  advanced  rectal  cancer
with  preoperative  chemotherapy.
CASE  PRESENTATION:  A 59-year-old  male  presented  with  severe  constipation,  bloody  stool  and  a  loss  of
10% of  his  body  weight  over  3  months.  Preoperative  examination  revealed  locally  advanced  rectal  cancer
with extensive  invasion  of  the  bladder  wall  and  enlarged  regional  lymph  nodes.  Thus,  this  lesion  was
assigned  a preoperative  classification  of  T4bN2bM0  stage  IIIC  according  to the  8th Union  for  International
Cancer  Control  (UICC)  guidelines.  Therefore,  the patient  initially  underwent  an  external  loop  colostomy  of
the transverse  colon.  Next,  the  patient  received  chemotherapy  including  FOLFOX  plus  bevacizumab.  After
12 cycles  of  chemotherapy,  the  tumor  size  was  markedly  decreased,  and  all lymph  node  metastases  had
disappeared. Therefore,  the patient  underwent  conventional  resection  of the  rectum  with  D3  lymph  node
dissection  and  closure  of  the  colostomy.  Histopathological  analysis  of  the resected  specimen  revealed

that  all  lesions  were  fibrotic  and  devoid  of any  viable  cancer  cells.  Thus,  this  lesion  was  assigned  a final
classification  of ypT0N0M0  stage  0.
CONCLUSIONS:  We  present  the  rare  case  of a patient  with  surgically  resected  locally  advanced  rectal
cancer  who  demonstrated  an  impressive  pCR  with  preoperative  chemotherapy,  which  included  FOLFOX
plus  bevacizumab.

©  2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
 artic
access

. Introduction

In Western countries, the standard treatment for advanced stage
ectal cancer is initially preoperative administration of fluorouracil-
ased chemoradiotherapy (CRT) [1,2]. Subsequently, neoadjuvant
RT followed by total mesorectal excision (TME) and postoperative
ystemic chemotherapy has been standard practice [3]. These ther-
peutic strategies have dramatically improved treatment results
or rectal cancer, with the local recurrence rate reported to be

0% [4,5]. However, radiotherapy (RT) is well known to cause sev-
ral late complications, such as urinary and sexual dysfunction [6],
ntestinal and defecation problems [7] and secondary carcinogen-
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esis [8]. Furthermore, there remains a significant occurrence of
distant metastasis [9–11].

In contrast, preoperative RT for primary rectal cancer is non-
traditional, and radical surgery, including lateral lymph node
dissection followed by postoperative systemic chemotherapy, is
the standard treatment in Japan [12]. The current 5-year local
recurrence rate of 6% is almost acceptable [13]. However, the
greatest problem is the high rate of distant metastasis after cura-
tive resection [14]. Therefore, we assumed that suppression of
hematogenous distant metastasis from primary rectal cancer might
be the fastest route to an improved survival rate.

Previous studies reported that patients with advanced stage

rectal cancer who were initially treated with neoadjuvant
chemotherapy (NAC) alone, including fluorouracil, leucovorin and
oxaliplatin (FOLFOX) plus bevacizumab, demonstrated an impres-
sive pathological complete response (pCR) rate of 25–35% and
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Fig. 2. Abdominal CT after chemotherapy revealed that the tumor size was markedly
decreased and extensive invasion between the rectal tumor and bladder wall was
not  observed (arrow). CT, computed tomography.
ig. 1. Abdominal CT revealed that the wall thickness of the rectum showed exten-
ive invasion of the bladder wall (arrow). CT, computed tomography.

avorable outcomes [10,15]. However, the significance and efficacy
f the therapeutic strategy involving preoperative chemotherapy
lone for locally advanced rectal cancer remain controversial.

In the present case report, we present the apparent effec-
iveness of preoperative chemotherapy, including FOLFOX plus
evacizumab and radical surgery, as shown by pCR. Additionally,
e review the relevant literature and discuss the clinical manage-
ent, including preoperative chemotherapy, for locally advanced

ectal cancer. This case report was presented in line with the SCARE
riteria [16].

. Presentation of case

A 59-year-old male presented with severe constipation, bloody
tool and a loss of 10% of his body weight over 3 months.
he patient’s medical history included diabetes mellitus and
ngina pectoris. His abdomen was soft and exhibited no tender-
ess on examination. Laboratory findings revealed a hemoglobin
oncentration of 14.7 g/dL. Serum carcinoembryonic antigen and
arbohydrate antigen 19-9 levels were 130.7 ng/mL and 67.3 U/mL,
espectively. Colonoscopy revealed a tumor with ulceration in the
ectum (15 cm above the anal verge). Abdominal computed tomog-
aphy revealed that the wall thickness of the rectum showed
xtensive invasion of the bladder wall and enlarged regional
ymph nodes (Fig. 1). Distant organ metastasis, including liver

etastasis and peritoneal dissemination, was not observed on the
reoperative radiological findings. Thus, the lesion was  assigned

 preoperative classification of T4bN2bM0 stage IIIC according to
he 8th Union for International Cancer Control (UICC) guidelines.
herefore, the patient initially underwent external loop colostomy
f the transverse colon. Next, the patient received chemotherapy
ncluding FOLFOX plus bevacizumab. After 12 cycles of chemother-
py, the tumor size was markedly decreased, and all lymph
ode metastases had disappeared. Furthermore, extensive inva-
ion between the rectal tumor and bladder wall was  not observed
Fig. 2). Subsequently, the patient underwent conventional resec-
ion of the rectum with D3 lymph node dissection and closure of the
olostomy. Histologically, a fibrous scar was observed at the level
f the previously documented tumor, and histological examination

f the surgical specimen did not reveal any viable cancer cells in
he rectal wall or in the mesorectum (Figs. 3 and 4a, b). Thus, the
esion was assigned a final classification of ypT0N0M0 stage 0. The
atient’s postoperative recovery was uneventful, and he was dis-
Fig. 3. Resected specimen from the anterior resection showing a fibrous scar in the
rectum.

charged from the hospital after 11 days. The patient did not exhibit
recurrence during the 36-month follow-up period. The ethics com-
mittee of the Tsukuba Medical Center Hospital approved this study
(#2019-010). Informed consent was  obtained for the publication of
this case from the patient concerned.

3. Discussion

In the present case report, we present the rare case of a
patient with surgically resected locally advanced rectal cancer who
demonstrated an impressive pCR after preoperative chemotherapy,
including FOLFOX plus bevacizumab.

In the treatment strategy for locally advanced rectal cancer,
we assumed that the major paradigm had shifted toward the
use of TME  and neoadjuvant therapy instead of adjuvant therapy,
which led to significant advances in the local control and overall
survival of these patients. Therefore, we assumed that earlier pre-
operative systemic chemotherapy to prevent the dissemination of
micrometastases improved survival by reducing distant metastasis.

Recently, combinations of doublet/triplet chemotherapies
have markedly improved the response rate and prognosis of

unresectable and recurrent colorectal cancer. Oxaliplatin-based
combination chemotherapy, including FOLFOX, improves the sur-
vival of colorectal cancer patients in metastatic and adjuvant
circumstances [17]. In patients with advanced rectal cancer, NAC
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ig. 4. Histological analysis of the operative specimen, showing the absence of via
ectal  wall (arrowhead). Hematoxylin and eosin staining, ×12.5 (a); hematoxylin an

lone has been increasingly used to reduce the size of tumors and
ender initially unresectable tumors potentially resectable [18].
n fact, our case report shows that the tumor size was markedly
ecreased and that all lymph node metastases had disappeared
fter preoperative chemotherapy, which included FOLFOX plus
evacizumab. Schrag et al. treated patients with clinical stage II-
II rectal cancer with neoadjuvant FOLFOX-based chemotherapy (6
ycles of FOLFOX in which bevacizumab was included in the first 4
ycles) followed by TME  [10]. They reported a pCR rate of 27%, an
0 resection rate of 100%, and no local recurrence during a median

ollow-up period of 18.2 months. Similarly, a review from Memo-
ial Sloan Kettering Cancer Center of 20 patients with colorectal
ancer who were treated initially with FOLFOX +/– bevacizumab
lso demonstrated an impressive pCR rate of 35% [15]. In Japan, a
ulticenter phase II trial of NAC with XELOX plus bevacizumab for

ocally advanced rectal cancer reported a satisfactory short-term
utcome with a completion rate of 84.4% and a pCR rate of 13.3%
9].

NAC alone in advanced rectal cancer presents several difficulties
hat must be addressed. First, the rate of postsurgical complications
as not negligible. In particular, the preoperative use of beva-

izumab is of concern to surgeons because bevacizumab-related
elayed wound healing might increase postoperative complica-
ions, including wound infection, anastomotic leakage and rectal
erforation [19]. Therefore, a 5- to 8-week interval between the

ast administration of bevacizumab and elective surgery is recom-
ended and widely accepted [20]. In our case report, conversion

urgery was performed at 5 weeks after the last bevacizumab-
ontaining chemotherapy.

. Conclusion

We  present the rare case of a patient with surgically resected
ocally advanced rectal cancer who demonstrated an impres-
ive pCR with preoperative chemotherapy, including FOLFOX plus
evacizumab. We  consider NAC to be a promising preoperative
reatment for locally advanced rectal cancer instead of neoadju-
ant CRT. However, there are no data about whether NAC with or
ithout concurrent radiotherapy is effective against advanced rec-

al cancer, and further studies are needed. Whether bevacizumab
hould be added in neoadjuvant settings requires further careful
nvestigation because of its serious perioperative complications.
ources of funding

This research did not receive any specific grant from funding
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ncer cells and the presence of fibrous scarring within the partially reepithelialized
in staining, ×200 (b).

Ethical approval

The ethics committee of the Tsukuba Medical Center Hospital
approved this study (#2019-010).

Informed consent was obtained for the publication of this case
from the patient concerned.

Consent

Informed consent was obtained for the publication of this case
from the patient concerned.

Author contribution

All authors participated in the treatment of this case.
Miyamoto R. wrote this paper.
All authors read and approved the final manuscript

Registration of research studies

We have completed registration of research studies
(#researchregistry4975).

Guarantor

Miyamoto Ryoichi

Provenance and peer review

Not commissioned, externally peer-reviewed

Declaration of Competing Interest

There are no potential conflicts of interest to disclose.

Acknowledgements

We thank the Department of Pathology, Tsukuba Medical Center
Hospital, for consultation on the histopathological findings.

References

[1] R. Sauer, T. Liersch, S. Merkel, R. Fietkau, W.  Hohenberger, C. Hess, H. Becker,

H.R. Raab, M.T. Villanueva, H. Witzigmann, C. Wittekind, T. Beissbarth, C.
Rödel, Preoperative versus postoperative chemoradiotherapy for locally
advanced rectal cancer: Results of the German CAO/ARO/AIO-94 randomized
phase III trial after a median follow-up of 11 years, J. Clin. Oncol. 30 (2012)
1926–1933.

http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30473-0/sbref0005


 –  O
8 al of S

[

[

[

[

[

[

[

[

[

[

[

O
T
p
c

CASE  REPORT
8 R. Miyamoto et al. / International Journ

[2] R. Sauer, H. Becker, W.  Hohenberger, C. Rödel, C. Wittekind, R. Fietkau, P.
Martus, J. Tschmelitsch, E. Hager, C.F. Hess, J.H. Karstens, T. Liersch, H.
Schmidberger, R. Raab, German Rectal Cancer Study Group, Preoperative
versus postoperative chemoradiotherapy for rectal cancer, N. Engl. J. Med. 351
(2004) 1731–1740.

[3] P.F. Engstrom, J.P. Arnoletti, A.B. Benson 3rd., Y.J. Chen, M.A. Choti, H.S. Cooper,
A. Covey, R.A. Dilawari, D.S. Early, P.C. Enzinger, M.G. Fakih, J. Fleshman Jr., C.
Fuchs, J.L. Grem, K. Kiel, J.A. Knol, L.A. Leong, E. Lin, M.F. Mulcahy, S. Rao, D.P.
Ryan, L. Saltz, D. Shibata, J.M. Skibber, C. Sofocleous, J. Thomas, A.P. Venook, C.
Willett, National comprehensive cancer network. NCCN clinical practice
guidelines in oncology: rectal cancer, J. Compr. Canc. Netw. 7 (2009) 838–881.

[4] J.F. Bosset, L. Collette, G. Calais, L. Mineur, P. Maingon, L. Radosevic-Jelic, A.
Daban, E. Bardet, A. Beny, J.C. Ollier, EORTC Radiotherapy Group Trial 22921.
Chemotherapy with preoperative radiotherapy in rectal cancer, N. Engl. J.
Med. 355 (2006) 1114–1123.

[5] D. Sebag-Montefiore, R.J. Stephens, R. Steele, J. Monson, R. Grieve, S. Khanna, P.
Quirke, J. Couture, C. de Metz, A.S. Myint, E. Bessell, G. Griffiths, L.C. Thompson,
M. Parmar, Preoperative radiotherapy versus selective postoperative
chemoradiotherapy in patients with rectal cancer (MRC CR07 and NCIC-CTG
C016): a multicentre, randomised trial, Lancet 373 (2009) 811–820.

[6] C.A. Marijnen, C.J. van de Velde, H. Putter, M.  van den Brink, C.P. Maas, H.
Martijn, H.J. Rutten, T. Wiggers, E.K. Kranenbarg, J.W. Leer, A.M. Stiggelbout,
Impact of short-term preoperative radiotherapy on health-related quality of
life and sexual functioning in primary rectal cancer: report of a multicenter
randomized trial, J. Clin. Oncol. 23 (2005) 1847–1858.

[7] A.E. Canda, C. Terzi, I.B. Gorken, I. Oztop, S. Sokmen, M.  Fuzun, Effects of
preoperative chemoradiotherapy on anal sphincter functions and quality of
life  in rectal cancer patients, Int. J. Colorectal Dis. 25 (2010) 197–204.

[8] J.D. Wright, C.M. St Clair, I. Deutsch, W.M.  Burke, P. Gorrochurn, X. Sun, T.J.
Herzog, Pelvic radiotherapy and the risk of secondary leukemia and multiple
myeloma, Cancer 116 (2010) 2486–2492.

[9] K. Uehara, K. Hiramatsu, A. Maeda, E. Sakamoto, M.  Inoue, S. Kobayashi, Y.
Tojima, Y. Yoshioka, G. Nakayama, H. Yatsuya, N. Ohmiya, H. Goto, M. Nagino,
Neoadjuvant oxaliplatin and capecitabine and bevacizumab without
radiotherapy for poor-risk rectal cancer: N-SOG 03 Phase II trial, Jpn. J. Clin.
Oncol. 43 (2013) 964–971.
10] D. Schrag, M.R. Weiser, K.A. Goodman, M.  Gonen, E. Hollywood, A. Cercek, D.L.
Reidy-Lagunes, M.J. Gollub, J. Shia, J.G. Guillem, L.K. Temple, P.B. Paty, L.B.
Saltz, Neoadjuvant chemotherapy without routine use of radiation therapy
for patients with locally advanced rectal cancer: a pilot trial, J. Clin. Oncol. 32
(2014) 513–518.

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
PEN  ACCESS
urgery Case Reports 62 (2019) 85–88

11] P.M. Boland, M. Fakih, The emerging role of neoadjuvant chemotherapy for
rectal cancer, J. Gastrointest. Oncol. 5 (2014) 362–373.

12] Japanese Society for Cancer of the Colon and Rectum, second english edition,
Japanese Classification of Colorectal Carcinoma, Tokyo: Kanehara, 2009.

13] S. Fujita, S. Yamamoto, T. Akasu, Y. Moriya, Outcome of patients with clinical
stage II or III rectal cancer treated without adjuvant radiotherapy, Int. J.
Colorectal Dis. 23 (2008) 1073–1079.

14] T. Watanabe, M. Itabashi, Y. Shimada, S. Tanaka, Y. Ito, Y. Ajioka, T.
Hamaguchi, I. Hyodo, M.  Igarashi, H. Ishida, M. Ishiguro, Y. Kanemitsu, N.
Kokudo, K. Muro, A. Ochiai, M.  Oguchi, Y. Ohkura, Y. Saito, Y. Sakai, H. Ueno, T.
Yoshino, T. Fujimori, N. Koinuma, T. Morita, G. Nishimura, Y. Sakata, K.
Takahashi, H. Takiuchi, O. Tsuruta, T. Yamaguchi, M.  Yoshida, N. Yamaguchi, K.
Kotake, K. Sugihara, Japanese Society for Cancer of the Colon and Rectum.
Japanese Society for Cancer of the Colon and Rectum (JSCCR) guidelines 2010
for the treatment of colorectal cancer, Int. J. Clin. Oncol. 17 (2012) 1–29.

15] A. Cercek, M.R. Weiser, K.A. Goodman, D.L. Reidy, W.D. Wong, J.G. GuillemL, K.
Temple, D. Schrag, P. Paty, L. Saltz, Complete pathologic response in the
primary of rectal or colon cancer treated with FOLFOX without radiation, J.
Clin. Oncol. 28 (2010) 3649.

16] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE Group, The SCARE 2018 statement: updating consensus surgical CAse
REport (SCARE) guidelines, Int. J. Surg. 60 (2018) 132–136.

17] A.P. Venook, D. Niedzwiecki, H.J. Lenz, F. Innocenti, B. Fruth, J.A. Meyerhardt,
D.  Schrag, C. Greene, B.H. O’Neil, J.N. Atkins, S. Berry, B.N. Polite, E.M. O’Reilly,
R.M. Goldberg, H.S. Hochster, R.L. Schilsky, M.M.  Bertagnolli, A.B. El-Khoueiry,
P.  Watson, A.B. Benson 3rd, D.L. Mulkerin, R.J. Mayer, C. Blanke, Effect of
first-line chemotherapy combined with cetuximab or bevacizumab on overall
survival in patients with KRAS wild-type advanced or metastatic colorectal
cancer: a randomized clinical trial, JAMA 317 (2017) 2392–2401.

18] L. Leichman, Neoadjuvant chemotherapy for disseminated colorectal cancer:
changing the paradigm, J. Clin. Oncol. 24 (2006) 3817–3818.

19] T. Bège, B. Lelong, F. Viret, O. Turrini, J. Guiramand, D. Topart, L.
Moureau-Zabotto, M.  Giovannini, A. Gonç alves, J.R. Delpero,
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