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Abstract
Locally advanced colon cancer (LACC) can be cured under an appropriate treatment strategy, but the
decision on the treatment strategy is also important in terms of long-term prognosis. In cases with extensive
abdominal wall involvement, it is especially important to secure adequate margins and repair abdominal
wall defects. Recently, neoadjuvant chemotherapy (NAC) for LACC has shown promise in improving the
chance of cure with tumor shrinkage. Herein, we report a case of curative surgery after NAC for locally
advanced sigmoid colon cancer with extensive abdominal wall invasion. A 50-year-old woman visited our
hospital with anemia and an abdominal mass. The diagnosis was LACC of the sigmoid colon with abdominal
wall invasion (maximum size, 12 cm), and the clinical stage was stage IIIc (T4b[skin]N1bM0). Resection of
the involved skin was expected to cause an extensive abdominal wall defect. At first, a colostomy was
performed, followed by NAC with leucovorin, 5-fluorouracil, and oxaliplatin (FOLFOX). Ten cycles of
chemotherapy were completed without severe adverse events, and the tumor shrank in size by
approximately 39%. We performed a curative sigmoidectomy combined with abdominal wall resection with
adequate margins. We reconstructed the abdominal wall defect using a left anterolateral thigh skin flap.
Pathological examination revealed mucinous carcinoma involving the transverse colon and abdominal wall,
with luminal narrowing in the sigmoid colon. The surgical margins were negative, and the tumor was
considered to have had a pathological partial response to NAC. Herein, we report a rare case of curative
surgery after NAC with FOLFOX for LACC in the sigmoid colon with extensive invasion of the abdominal
wall. We reconstructed the extensive abdominal wall defect with a free anterolateral thigh flap. One of the
optional treatment strategies for LACC with extensive abdominal wall invasion was reported in our report.
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Introduction
In Japan, curative resection and adjuvant chemotherapy are the standard treatment for locally advanced
colon cancer (LACC) without distant metastasis. In case with the tumor invades surrounding organs,
extended resection is required. It is especially important to secure adequate margins and repair the
abdominal wall defect in cases with extensive abdominal wall involvement. Several methods such as primary
closure, component separation method, and repair with prosthetic mesh, pedicled, locoregional, or free flaps
can be used for reconstructive surgery [1]. If a wide range of defects is existing, the reconstruction with a
fascial graft or fasciocutaneous flap is considered.

The rate of local or metastatic recurrence after standard treatment for LACC is 15-43% [2,3]. Surgery with
neoadjuvant chemotherapy (NAC) is a treatment option for LACC that addresses this issue. The expected
effect of NAC on LACC is tumor shrinkage before surgery and it can provide the chance of adequate margins
and complete resection [4-6].

Herein, we present a rare case of curative surgery after NAC with leucovorin, 5-fluorouracil, and oxaliplatin
(FOLFOX) for LACC in the sigmoid colon existing extensive invasion of the abdominal wall. The abdominal
wall was reconstructed using a left anterolateral femoral skin flap. The findings from this case would be
helpful in the treatment of LACC with abdominal wall invasion.

Case Presentation
A 50-year-old woman with anemia, a lower left abdominal mass, and left lower leg edema visited our
hospital. The patient had no other relevant medical history. The levels of hemoglobin, D-dimer, and
carcinoembryonic antigen (CEA) were 9.9 mg/dL, 5.9 μg/mL, and 10.5 ng/mL, respectively. Advanced cancer
in the sigmoid colon was detected by colonoscopy, and a biopsy revealed tubular adenocarcinoma with an
RAS mutation (Figure 1).
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FIGURE 1: Colonoscopy findings at the initial visit
A colonoscopy reveals an advanced circumferential tumor in the sigmoid colon.

Computed tomography (CT) showed a tumor with approximately 9.7 cm diameter in the sigmoid colon, and
an encapsulated air and fluid collection in the surrounding area and abscess formation was detected. The
tumor invaded the abdominal wall by the subcutaneous fat (Figure 2).

FIGURE 2: CT findings at the initial visit
CT at the time of diagnosis reveals an approximately 9.7 cm tumor in a single mass in the sigmoid colon (arrow),
with encapsulated air and fluid collection in the surrounding area and abscess formation. The tumor invades the
subcutaneous tissues (arrowheads).
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Regional lymph node metastasis was suspected but distant metastases were not observed on the CT.
Simultaneously, extensive thrombi were found in the bilateral pulmonary arteries, indicating pulmonary
embolism (PE). Our clinical diagnosis was stage IIIc (T4b[skin]N1bM0) LACC in the sigmoid colon according
to the 8th Union for International Cancer Control classification.

Anticoagulant induction with apixaban was initiated immediately for PE treatment. One week after the
anticoagulant induction, the thrombus decreased in size and we performed a laparoscopic transverse loop
colostomy. No peritoneal seeding was confirmed by the laparoscopy. We started NAC a week after the
colostomy, and a FOLFOX regimen consisting of oxaliplatin, l-leucovorin, and 5-fluorouracil was selected
and administered every 2 weeks. We completed 10 cycles of NAC without any severe adverse events. After
NAC, the tumor shrank approximately 39% (from 7 cm × 9.7 cm to 6 cm × 7 cm) (Figure 3).

FIGURE 3: CT findings after 10 cycles of neoadjuvant chemotherapy
with FOLFOX
After neoadjuvant chemotherapy with FOLFOX, the tumor shrank significantly from 9.7 cm to 7 cm in diameter
(arrow). Although abdominal wall invasion persisted, the area of tumor invasion was markedly reduced.

Although the abdominal wall involvement of the tumor persisted, the extent of invasion was markedly
reduced. CEA levels declined from 10.5 to 5.0 mg/dL after NAC. The tumor was restaged preoperatively as
T4bN1bM0. We determined that clear margins and radical resection were feasible.

We performed an extended sigmoidectomy accompanied by abdominal wall resection with sufficient margins
and stoma closure 6 weeks after the last NAC. The tumor invaded into the rectus abdominis by 3 cm from the
median wound and a tumor invasion was approximately 8 cm × 12 cm. We resected rectus abdominis,
transversus abdominis, and skin. The abdominal wall defect was approximately 11 cm × 16 cm long and the
skin defect was approximately 8 cm × 11 cm long of the tumor resection. A pedicle anterolateral thigh (ALT)
flap was created from the left thigh skin attached to the superficial thigh fascia. A continuous blood flow
from the skin-perforating branch to the descending branch of the lateral femoral circumflex artery was
confirmed by intraoperative ultrasonography. The superficial thigh fascia in this flap was lifted through a
subcutaneous tunnel to the abdominal wall and sutured onto the left abdominal wall fascia without any
tension (Figure 4).
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FIGURE 4: Abdominal defect after tumor resection was filled with the
ALT flap
ALT: anterolateral thigh

Pathological findings revealed a mucinous carcinoma with luminal narrowing in the sigmoid colon invading
the transverse colon and anterior abdominal wall (Figures 5A-5B).
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FIGURE 5: Pathological findings
Pathological findings show a mucinous carcinoma in the sigmoid colon involving the transverse colon (arrow) (A)
and invading the rectus abdominis sheath (B).

No metastases were found in the 27 lymph nodes that were dissected. The effect of NAC was a pathological
partial response. Free from adenocarcinoma were found in all resected margins of the specimens. The
patient was discharged on postoperative day 7 without any complications. Adjuvant chemotherapy with six
courses of capecitabine with oxaliplatin (CapeOX) was administered. No recurrence has been observed 19
months after curative surgery.

Discussion
NAC in a perioperative setting is intended to control micrometastatic cancer cells, induce tumor
downstaging, and decrease long-term distant metastasis [7-9]. NAC is currently a common treatment
strategy for upper gastrointestinal cancers [5,10]. Many reports showed its safety as a promising option for
overcoming the poor outcomes of LACC, although NAC is not the standard treatment for colon
cancer [7,11,12]. The Fluoropyrimidine, Oxaliplatin & Targeted Receptor pre-Operative Therapy for colon
cancer (FOxTROT) trial reported a higher complete resection rate and a higher rate of adequate margins
using NAC than adjuvant chemotherapy (96% vs. 80%) without an increase in postoperative
complications [7]. On the other hand, inadequate resection margins have previously been shown to correlate
with a poor prognosis in colorectal cancer [13]. Dehal et al. reported improvement in overall survival with
the use of NAC in T4b patients [14]. The National Comprehensive Cancer Network (NCCN) guidelines clearly
state that NAC is a possible treatment option for T4b LACC. In our case, extensive abdominal wall invasion
was observed before treatment. Therefore, we selected NAC to ensure a more secure surgical margin and
control systemic micrometastases.

In the present case, the tumor extended into the abdominal wall with a subcutaneous abscess formation, but
accurate tumor invasion could not be detected on the surface. In the case of T4b (skin), NAC would be useful
because of its direct effect on tumor shrinkage and the latency in removing infection from a subcutaneous
abscess. In the present case, NAC was initiated approximately 2 weeks after the start of treatment for PE.
Although there was a risk of bleeding from the tumor and complications related to the subcutaneous
abscess, this seemed to be an acceptable time to initiate NAC. Furthermore, although we completed the
planned chemotherapy without adverse events, the possibility of tumor progression should always be
considered. There were no symptoms of bowel obstruction, and the indication for colostomy was
controversial. However, infection control was essential for performing NAC. Colostomy may be useful for
complete infection control, especially in preventing abscess-related events during chemotherapy.

We performed 10 cycles of FOLFOX as NAC. However, the number of cycles of NAC and the optimal regimen
for LACC remain controversial. According to the NCCN guidelines, CapeOX or FOLFOX is considered an
optimal regimen but the number of cycles is not mentioned. In the previous studies, three or four courses of
NAC were administered to balance the efficacy of chemotherapy with NAC-related side effects and
postoperative complications [7,11]. The PRODIGE 22 trial with the neoadjuvant FOLFOX 4 versus FOLFOX 4
plus cetuximab versus immediate surgery for high-risk stage II and III colon cancers showed that NAC did
not improve the major pathological response rate, which was the primary endpoint of this trial, compared
with adjuvant chemotherapy. The authors claimed that the limited number of NAC cycles may be
responsible for this negative result [11]. In contrast, it has been reported that 15-20% of advanced colon
cancers progress after 12 weeks of the same chemotherapy regimen [15,16]. In our case, we performed
surgery after 10 cycles of chemotherapy, because of the extensive abdominal wall invasion at the initial
diagnosis to secure a reliable margin. As a result, the tumor size was reduced by approximately 39%
compared to that before NAC and a reliable R0 resection could be performed. The number of NAC cycles
should be determined on a case-by-case basis.

The additional effect of adding molecular targeted agents to NAC is an interesting issue. Vascular
endothelial growth factor (VEGF) inhibitors may be considered in patients with RAS mutations, but previous
studies have shown negative results [17]. The neoadjuvant CAPOX (capecitabine plus oxaliplatin) and
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bevacizumab alone for locally advanced rectal cancer (N-SOG 03) phase II trial, utilizing CapeOX with
bevacizumab (Bmab) as NAC for locally advanced rectal cancer yielded positive outcomes with respect to
short-term results with completing of the regimen and pathological complete response rates. In this trial, an
anastomotic leakage rate of 27.8% was observed which could be attributed to the use of Bmab in NAC [17].
Furthermore, the addition of Bmab to oxaliplatin-based regimens (i.e., CapeOX and FOLFOX) as adjuvant
chemotherapy for colorectal cancer has been reported to have negative results and is not recommended [18],
suggesting that VEGF inhibitors are not expected to have additional effects as NAC for colorectal cancer.
However, as NAC and adjuvant chemotherapy for colorectal cancer have different targets and purposes, it
may be difficult to make blanket statements.

The ALT flap was first reported in 1984 by Song et al. as a free flap for head and neck burn contractures [19].
This is a new pedicle flap concept based on the lateral femoral circumflex system. Synthetic mesh is an
option to consider for abdominal wall defects that are difficult to close, but only for clean surgery. In such
cases, myocutaneous flap reconstruction is necessary. In our case, the abdominal wall invasion of the tumor
was resected with sufficient margins, resulting in an extensive abdominal wall defect. For such extensive
defects, the ALT flap is useful for minimizing donor-site morbidity and securing a large skin flap and fascia
with long vascular pedicles [20]. The defect was located near the midline of the abdomen, but a single
continuous skin-perforating branch to the descending branch of the lateral femoral circumflex artery was
identified, which could be used to elevate the flap in our case. The abdominal wall was reconstructed using a
pedicle ALT flap. The ALT flap may be a useful reconstruction method for LACC with extensive abdominal
wall involvement.

Conclusions
Herein, we report a rare case of curative surgery after NAC with FOLFOX for LACC in the sigmoid colon with
extensive invasion of the abdominal wall. An extensive abdominal wall defect was reconstructed with an
ALT pedicle flap. Although the treatment strategy for LACC with extensive abdominal wall involvement is
controversial, the number of NAC cycles and tumor shrinkage after NAC would be important factors for
favorable outcomes. At this point, it is unclear whether this treatment strategy will improve the long-term
prognosis in our case, but our experience demonstrates NAC followed by surgery with an ALT reconstruction
could be a beneficial treatment option for LACC with abdominal wall involvement.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Hirofumi Suzumura, Hiroharu Shinozaki, Seigo Yukisawa, Masaru Kimata, Toshiaki
Terauchi

Acquisition, analysis, or interpretation of data:  Hirofumi Suzumura

Drafting of the manuscript:  Hirofumi Suzumura

Critical review of the manuscript for important intellectual content:  Hiroharu Shinozaki, Seigo
Yukisawa, Masaru Kimata, Toshiaki Terauchi

Supervision:  Hiroharu Shinozaki

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The authors would like to thank Editage (www.editage.com) for the English language editing.

References
1. Ali F, Safawi EB, Zakaria Z, Basiron N: Abdominal wall reconstruction after resection of an enterocutaneous

fistula with an island pedicled anterolateral thigh perforator flap. Case report. Clin Ter. 2013, 164:413-5.
10.7417/CT.2013.1605

 

2024 Suzumura et al. Cureus 16(8): e67444. DOI 10.7759/cureus.67444 6 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.7417/CT.2013.1605
https://dx.doi.org/10.7417/CT.2013.1605


2. André T, Vernerey D, Mineur L, et al.: Three versus 6 months of oxaliplatin-based adjuvant chemotherapy
for patients with stage III colon cancer: Disease-free survival results from a randomized, open-label,
International Duration Evaluation of Adjuvant (IDEA) France, phase III trial. J Clin Oncol. 2018, 36:1469-77.
10.1200/JCO.2017.76.0355

3. Taieb J, Tabernero J, Mini E, et al.: Oxaliplatin, fluorouracil, and leucovorin with or without cetuximab in
patients with resected stage III colon cancer (PETACC- 8): An open-label, randomised phase III trial. Lancet
Oncol. 2014, 15:862-73. 10.1016/S1470-2045(14)70227-X

4. Nelson H, Petrelli N, Carlin A, et al.: Guidelines 2000 for colon and rectal cancer surgery. J Natl Cancer Inst.
2001, 93:583-96. 10.1093/jnci/93.8.583

5. Cunningham D, Allum WH, Stenning SP, et al.: Perioperative chemotherapy versus surgery alone for
resectable gastroesophageal cancer. N Engl J Med. 2006, 355:11-20. 10.1056/NEJMoa055531

6. Kapiteijn E, Marijnen CA, Nagtegaal ID, et al.: Preoperative radiotherapy combined with total mesorectal
excision for resectable rectal cancer. N Engl J Med. 2001, 345:638-46. 10.1056/NEJMoa010580

7. Foxtrot Collaborative Group: Feasibility of preoperative chemotherapy for locally advanced, operable colon
cancer: the pilot phase of a randomised controlled trial. Lancet Oncol. 2012, 13:1152-60. 10.1016/S1470-
2045(12)70348-0

8. Arredondo J, González I, Baixauli J, et al.: Tumor response assessment in locally advanced colon cancer after
neoadjuvant chemotherapy. J Gastrointest Oncol. 2014, 5:104-11. 10.3978/j.issn.2078-6891.2014.006

9. Jakobsen A, Andersen F, Fischer A, et al.: Neoadjuvant chemotherapy in locally advanced colon cancer. A
phase II trial. Acta Oncol. 2015, 54:1747-53. 10.3109/0284186X.2015.1037007

10. Medical Research Council Oesophageal Cancer Working Group: Surgical resection with or without
preoperative chemotherapy in oesophageal cancer: A randomised controlled trial. Lancet. 2002, 359:1727-
33. 10.1016/S0140-6736(02)08651-8

11. Karoui M, Rullier A, Piessen G, et al.: Perioperative FOLFOX 4 versus FOLFOX 4 plus cetuximab versus
immediate surgery for high-risk stage II and III colon cancers: A phase II multicenter randomized controlled
trial (PRODIGE 22). Ann Surg. 2020, 271:637-45. 10.1097/SLA.0000000000003454

12. Cheong CK, Nistala KR, Ng CH, et al.: Neoadjuvant therapy in locally advanced colon cancer: A meta-
analysis and systematic review. J Gastrointest Oncol. 2020, 11:847-57. 10.21037/jgo-20-220

13. Quirke P, Durdey P, Dixon MF, Williams NS: Local recurrence of rectal adenocarcinoma due to inadequate
surgical resection: Histopathological study of lateral tumour spread and surgical excision. Lancet. 1986,
328:996-9. 10.1016/s0140-6736(86)92612-7

14. Dehal A, Graff-Baker AN, Vuong B, et al.: Neoadjuvant chemotherapy improves survival in patients with
clinical T4b colon cancer. J Gastrointest Surg. 2018, 22:242-9. 10.1007/s11605-017-3566-z

15. Seymour MT, Maughan TS, Ledermann JA, et al.: Different strategies of sequential and combination
chemotherapy for patients with poor prognosis advanced colorectal cancer (MRC FOCUS): A randomised
controlled trial. Lancet. 2007, 370:143-52. 10.1016/S0140-6736(07)61087-3

16. Douillard JY, Siena S, Cassidy J, et al.: Randomized, phase III trial of panitumumab with infusional
fluorouracil, leucovorin, and oxaliplatin (FOLFOX4) versus FOLFOX4 alone as first-line treatment in
patients with previously untreated metastatic colorectal cancer: The PRIME study. J Clin Oncol. 2010,
28:4697-705. 10.1200/JCO.2009.27.4860

17. Uehara K, Hiramatsu K, Maeda A, et al.: Neoadjuvant oxaliplatin and capecitabine and bevacizumab without
radiotherapy for poor-risk rectal cancer: N-SOG 03 Phase II trial. Jpn J Clin Oncol. 2013, 43:964-71.
10.1093/jjco/hyt115

18. de Gramont A, Van Cutsem E, Schmoll HJ, et al.: Bevacizumab plus oxaliplatin-based chemotherapy as
adjuvant treatment for colon cancer (AVANT): A phase 3 randomised controlled trial. Lancet Oncol. 2012,
13:1225-33. 10.1016/S1470-2045(12)70509-0

19. Song YG, Chen GZ, Song YL: The free thigh flap: A new free flap concept based on the septocutaneous
artery. Br J Plast Surg. 1984, 37:149-59. 10.1016/0007-1226(84)90002-x

20. Wei FC, Jain V, Celik N, Chen HC, Chuang DC, Lin CH: Have we found an ideal soft-tissue flap? An
experience with 672 anterolateral thigh flaps. Plast Reconstr Surg. 2002, 109:2219-26. 10.1097/00006534-
200206000-00007

 

2024 Suzumura et al. Cureus 16(8): e67444. DOI 10.7759/cureus.67444 7 of 7

https://dx.doi.org/10.1200/JCO.2017.76.0355
https://dx.doi.org/10.1200/JCO.2017.76.0355
https://dx.doi.org/10.1016/S1470-2045(14)70227-X
https://dx.doi.org/10.1016/S1470-2045(14)70227-X
https://dx.doi.org/10.1093/jnci/93.8.583
https://dx.doi.org/10.1093/jnci/93.8.583
https://dx.doi.org/10.1056/NEJMoa055531
https://dx.doi.org/10.1056/NEJMoa055531
https://dx.doi.org/10.1056/NEJMoa010580
https://dx.doi.org/10.1056/NEJMoa010580
https://dx.doi.org/10.1016/S1470-2045(12)70348-0
https://dx.doi.org/10.1016/S1470-2045(12)70348-0
https://dx.doi.org/10.3978/j.issn.2078-6891.2014.006
https://dx.doi.org/10.3978/j.issn.2078-6891.2014.006
https://dx.doi.org/10.3109/0284186X.2015.1037007
https://dx.doi.org/10.3109/0284186X.2015.1037007
https://dx.doi.org/10.1016/S0140-6736(02)08651-8
https://dx.doi.org/10.1016/S0140-6736(02)08651-8
https://dx.doi.org/10.1097/SLA.0000000000003454
https://dx.doi.org/10.1097/SLA.0000000000003454
https://dx.doi.org/10.21037/jgo-20-220
https://dx.doi.org/10.21037/jgo-20-220
https://dx.doi.org/10.1016/s0140-6736(86)92612-7
https://dx.doi.org/10.1016/s0140-6736(86)92612-7
https://dx.doi.org/10.1007/s11605-017-3566-z
https://dx.doi.org/10.1007/s11605-017-3566-z
https://dx.doi.org/10.1016/S0140-6736(07)61087-3
https://dx.doi.org/10.1016/S0140-6736(07)61087-3
https://dx.doi.org/10.1200/JCO.2009.27.4860
https://dx.doi.org/10.1200/JCO.2009.27.4860
https://dx.doi.org/10.1093/jjco/hyt115
https://dx.doi.org/10.1093/jjco/hyt115
https://dx.doi.org/10.1016/S1470-2045(12)70509-0
https://dx.doi.org/10.1016/S1470-2045(12)70509-0
https://dx.doi.org/10.1016/0007-1226(84)90002-x
https://dx.doi.org/10.1016/0007-1226(84)90002-x
https://dx.doi.org/10.1097/00006534-200206000-00007
https://dx.doi.org/10.1097/00006534-200206000-00007

	Curative Surgery After Neoadjuvant Chemotherapy for Locally Advanced Sigmoid Colon Cancer With Extensive Abdominal Wall Invasion: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Colonoscopy findings at the initial visit
	FIGURE 2: CT findings at the initial visit
	FIGURE 3: CT findings after 10 cycles of neoadjuvant chemotherapy with FOLFOX
	FIGURE 4: Abdominal defect after tumor resection was filled with the ALT flap
	FIGURE 5: Pathological findings

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


