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Abstract

We report the case of a 65-year-old male diagnosed with advanced rectal cancer associated with necrotizing fasciitis (NF). Since radical
surgery, total pelvic exenteration with sacrectomy, was rejected because of detrimental effects on quality of life, chemoradiotherapy
(CRT) was chosen as anti-cancer treatment after urgent debridement. Although CRT was paused unintentionally just after delivering
the total dose of radiation owing to the relapse of NF, the patient has maintained clinical complete response (cCR) without any distant
metastasis for >5 years. Advanced rectal cancer is recognized as an NF risk factor. No definitive treatment strategies have been reported
for NF-inducing rectal cancer; however, some reports have demonstrated curative extended surgery. Thus, CRT may be a less-invasive
treatment option for NF-inducing rectal cancer, whereas severe adverse effects including re-infection after debridement should be
closely monitored.

INTRODUCTION
Necrotizing fasciitis (NF) is a severe and potentially lethal soft
tissue infection that is sometimes caused by colorectal cancer
[1]. Previous reports have demonstrated curative colorectal cancer
resection after stabilizing Fournier’s gangrene (FG), which is a
specific form of NF localized around male genital organs; however,
there has been no definitive treatment strategy for such patients
[2, 3].

Herein, we report the case of a patient with advanced rectal
cancer who underwent chemoradiotherapy (CRT) after debride-
ment for rectal cancer-induced NF and eventually maintained
clinical complete response (cCR) for more than 5 years.

CASE REPORT
The patient was a 65-year-old man with no previous illnesses. He
experienced melena for about 6 months. His oral intake gradually
decreased until he could no longer ambulate due to poor nutri-
tional intake, thus prompting consultation at our hospital. The
patient also experienced hip pain, and digital rectal examination
revealed a solid tumor. Initial laboratory data indicated severe
inflammation (white blood cell count of 20 800 cells/μL, platelet
count of 5.31 × 105/μL and C-reactive protein level of 15.3 mg/dL).
Computed tomography (CT) revealed a progressive rectal tumor

infiltrating the prostate and swollen lymph nodes around the
distal superior rectal artery (Fig. 1A and B). Fluid and gases were
also found in the pelvic cavity and they broadly extended toward
the perineal area (Fig. 1C).

The patient was diagnosed with NF induced by advanced rectal
cancer, which was managed by urgent debridement to remove
necrotic tissue from the midline of the perineum to the sacral
bone based on CT imaging (Fig. 3A) and sigmoid colon stoma
creation. Biopsies revealed adenocarcinoma (tub1 > tub2), and
the clinical diagnosis was rectal cancer cT4b (prostate) N2aM0
cStageIIIc according to the Union for International Cancer Con-
trol Tumor, Node Metastasis Classification of Malignant Tumors,
Eighth Edition [4].

After the infection was stabilized, total pelvic exenteration
with sacrectomy was planned as a curative treatment; however,
this was deferred due to the loss of quality of life with both
colostomy and ileal conduit. Therefore, CRT was suggested as
an alternative treatment. Chemotherapy (CapOx) consisted of
intravenous oxaliplatin administration (130 mg/m2) on day 1 and
oral capecitabine (3000 mg/day) on days 1–14, with a cycle interval
of 21 days. The total dose of radiotherapy was 67 Gy, which was
administered in a fractionated manner (Whole-pelvic irradiation
((45 Gy [1.8 Gy × 25 Fr]) and a radiation boost targeting the primary
tumor (22 Gy [2.0 Gy × 11 Fr]).
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Figure 1. Computed tomography findings upon admission (A–C) and 1 year after chemoradiotherapy (D, E). Prostate level (A, D): The prostate, pelvic
cavity and coccyx were invaded by the rectal tumor, fluid and gases (A). The rectal tumor clearly shrank, and only inflammatory scars remained (D).
Seminar vesicle level (B, E): Lymph nodes around the superior rectal artery were swollen (B). Swollen lymph nodes disappeared (E). Perineal level (C, F):
Fluid and gases extended to the left side of the perineal area (C). Only inflammatory scars remained (F). Open arrow: prostate, closed arrow: rectum,
open arrowhead: fluid and gases, closed arrowhead: lymph nodes.

Figure 2. Computed tomography (A and B) and magnetic resonance imaging (C–F) during the relapse of necrotizing fasciitis. Retrospectively, the
attenuation in perineal area seemed to be slightly increased, but no obvious fluid or gases could be found on computed tomography (A and B).
However, magnetic resonance imaging (T1 fat saturated [C and D] and diffusion weighted [E and F]) clearly revealed abscess formation in the
perineal area.

Radiotherapy was completed and three courses of CapOx were
administered at full dose. However, the patient developed fever
2 days after the administration of capecitabine. Although CT
revealed no infectious findings, even in the perineal area (Fig. 2A
and B), the fever persisted. Five days after CT, magnetic resonance
imaging (MRI) was performed to rule out osteomyelitis, and an
abscess extension in the perineal area was detected unexpect-
edly (Fig. 2C–F). Consequently, the patient underwent additional
debridement, during which not only the abscess that extended to
the right side of the perineum (confirmed on MRI) but also the
possible remnant of necrotic tissue around the previous debride-
ment site were removed (Fig. 3B). Subsequently, chemotherapy
was discontinued. Eight months after the last day of CRT, the
wound was completely closed (Fig. 3). Twelve months after the
last day of CRT, clinical complete response (cCR) was confirmed
by surveillance CT and colonoscopy (Figs 1D, E and 4). Since then,
the surveillance has been continued, with no recurrence noted for
>5 years.

DISCUSSION
NF is a progressive infection in the fascial planes that causes
necrosis of the subcutaneous tissue [5]. The most common cause

of NF is trauma, but complicated intra-abdominal infections,
including colorectal cancer perforation, are also one of the major
etiologies [1]. Prompt surgical intervention and appropriate antibi-
otics are essential for NF treatment [6]. Despite radical treatment,
the mortality rate of NF ranges 20–40% [7, 8]. Moreover, the
management of colorectal cancer-induced NF is highly complex,
and oncological treatment must be planned while controlling the
infection.

Bruketa et al. proposed primary tumor resection as an oncolog-
ical treatment for colorectal cancer-induced FG after stabilizing
infection [2, 9]. However, curative surgery for such patients is
occasionally accompanied by extensive physical damage or detri-
mental effects on quality of life. In this case, total pelvic exenter-
ation with sacrectomy was initially planned but deferred by the
patient, who accepted CRT instead. An aggressive combination of
chemotherapy and radiotherapy, including recent total neoadju-
vant therapy, possibly results in a higher cCR rate [10]. Burbach
et al. demonstrated that dose escalation above 60 Gy (60–75 Gy)
for locally advanced rectal cancer results in high cCR rates and
acceptable early toxicity [11]. The combination of radiation and
CapOx has also been reported as an enhanced form of induction
therapy [12]. Based on these reports, we ultimately chose high-
dose radiation (67 Gy) and CapOx despite the potential high risk
of adverse effects. Unfortunately, the patient was scheduled for
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Figure 3. Wounds and scars after debridement. The wound during primary debridement (A) and additional debridement upon the relapse of NF (B),
which healed about 9 months later (C).

Figure 4. Colonoscopy findings before (A) and at 12 months after
CRT (B).

re-debridement for the relapse of NF, which was detected on MRI.
MRI, which can provide more accurate delineation of the disease
and even identify unexpected sources of infection in some cases,
is not widely used owing to the high cost [1, 13]. However, in the
present case, MRI should have been scheduled promptly when no
findings were detected on CT during the febrile episode, as CRT for
advanced rectal cancer can be a risk factor for another NF [14].

Eventually, the patient has achieved more than 5 years of
disease-free survival. According to Peterlli et al., cCR after radi-
ation with or without chemotherapy is not a surrogate endpoint
for overall survival in rectal cancer [15]. Thus, CRT should be
planned as neoadjuvant therapy until accumulating evidence
reveals characteristics that allow patients to be observed safely
without surgery after CRT. On the other hand, curative CRT for
rectal cancer should be further studied, and this case report
indicates that aggressive CRT might be beneficial for the treat-
ment of patients with NF-inducing rectal cancer, although strict
monitoring is necessary for the early detection of adverse effects,
such as relapse of NF.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no conflicts of interest.

FUNDING
This study was not funded.

DATA AVAILABILITY
The datasets supporting the conclusions of this article are
included in this article.

ACKNOWLEDGEMENTS
The authors would like to thank Enago (www.enago.jp) for the
English language review.

REFERENCES
1. Misiakos EP, Bagias G, Patapis P, Sotiropoulos D, Kanavidis P,

Machairas A. Current concepts in the management of necrotiz-
ing fasciitis. Front Surg 2014;1:36.

2. Hyun DW, Lee BC, Choi JB, Park YM, Jung HJ, Jo HJ. Fournier’s
gangrene in a rectal cancer patient. Int J Surg Case Rep 2020;67:
150–3.

3. Yoshino Y, Funahashi K, Okada R, Miura Y, Suzuki T, Koda T,
et al. Severe Fournier’s gangrene in a patient with rectal cancer:
case report and literature review. World J Surg Oncol 2016;14:234.

4. Brierley JD, Gospodarowicz MK, Wittekind C. NM classification of
malignant tumors, 8th edn. Oxford: International Union Against
Cancer. Wiley, 2017.

5. Taviloglu K, Yanar H. Necrotizing fasciitis: strategies for diagno-
sis and management. World J Emerg Surg 2007;2:19.

6. Stevens DL, Bryant AE. Necrotizing soft-tissue infections. N Engl
J Med 2017;377:2253–65.

7. McHenry CR, Piotrowski JJ, Petrinic D, Malangoni MA. Determi-
nants of mortality for necrotizing soft-tissue infections. Ann Surg
1995;221:558–63, discussion 563.

8. Anaya DA, Dellinger EP. Necrotizing soft-tissue infection: diag-
nosis and management. Clin Infect Dis 2007;44:705–10.

9. Bruketa T, Majerovic M, Augustin G. Rectal cancer and Fournier’s
gangrene - current knowledge and therapeutic options. World J
Gastroenterol 2015;21:9002–20.

10. Liu S, Jiang T, Xiao L, Yang S, Liu Q, Gao Y, et al. Total neoadjuvant
therapy (TNT) versus standard neoadjuvant chemoradiotherapy
for locally advanced rectal cancer: a systematic review and
meta-analysis. Oncologist 2021;26:e1555–66.

11. Burbach JP, den Harder AM, Intven M, van Vulpen M, Verkooi-
jen HM, Reerink O. Impact of radiotherapy boost on patho-
logical complete response in patients with locally advanced
rectal cancer: a systematic review and meta-analysis. Radiother
Oncol 2014;113:1–9.

12. Fernandez-Martos C, Garcia-Albeniz X, Pericay C, Maurel J,
Aparicio J, Montagut C, et al. Chemoradiation, surgery and adju-
vant chemotherapy versus induction chemotherapy followed by
chemoradiation and surgery: long-term results of the Spanish
GCR-3 phase II randomized trial†. Ann Oncol 2015;26:1722–8.

13. Ballard DH, Mazaheri P, Raptis CA, Lubner MG, Menias CO, Pick-
hardt PJ, et al. Fournier gangrene in men and women: appearance
on CT, ultrasound, and MRI and what the surgeon wants to
know. Can Assoc Radiol J 2020;71:30–9.

14. Kobayashi D, Masubuchi M, Takase T, Ichikawa T, Deguchi T,
Yaguchi T. Fournier’s gangrene caused by penetration of a rectal
cancer followed by neoadjuvant chemotherapy. Surg Case Rep
2018;4:123.

15. Petrelli F, Borgonovo K, Cabiddu M, Ghilardi M, Lonati V, Barni
S. Pathologic complete response and disease-free survival are
not surrogate endpoints for 5-year survival in rectal cancer: an
analysis of 22 randomized trials. J Gastrointest Oncol 2017;8:39–48.

http://www.enago.jp

	 Clinical complete response maintained for more than 5 years after aggressive chemoradiotherapy for advanced rectal cancer with necrotizing fasciitis: a case report
	 INTRODUCTION
	 CASE REPORT
	 DISCUSSION
	 CONFLICT OF INTEREST STATEMENT
	 FUNDING
	 DATA AVAILABILITY
	 ACKNOWLEDGEMENTS


