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Pathologic complete response to
TNT + camrelizumab for rectal
cancer with surgical anus-
preservation: case report and
literature review
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Department of Gastrointestinal Surgery, The First Affiliated Hospital of Chongging Medical University,
Chonggqing, China

Background: This case report demonstrates the efficacy of total neoadjuvant
therapy (TNT) based on pathological complete response (PCR). We also discuss
the surgical approach to preserving the anus and its perioperative management.
Case presentaion: The patient was a 26-year-old woman, with blood in the stool
and stool thinning for over two months. Preoperative examination revealed locally
advanced rectal cancer invading the left anal raphe and enlarged lymph nodes
adjacent to the left internal iliac vessels. The lesion was preoperatively classified
as T4bN1bMO llIC. Considering the size and depth of the tumor, it was difficult
to have sufficient margins for radical resection, and the tumor was too close to
the anal orifice. Considering the patient’s youth and strong desire to preserve
the anus, it was decided to use TNT combined with a camrelizumab regimen.
After the entire course of neoadjuvant radiotherapy, the tumor size significantly
reduced in fibrotic manifestations, and no enlargement of the lymph nodes
adjacent to the left internal iliac vessels was observed. She underwent robotic
laparoscopic ultra-low anterior rectal resection, left lateral lymph node
dissection, and temporary ileostomy, and no significant residue was observed
after all bowel tubes were taken for examination, nor was there cancerous
involvement at the distal or radial cut edges, or metastasis. The patient was
discharged nine days postoperatively, and no major complications were
detected. Follow-up was performed without adjuvant chemotherapy.
Conclusions: TNT may be a better surgical option for preserving the anus and for
complete radical resection in patients with LARC for whom Miles' resection is
indicated.
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anus-preserving, camrelizumab, chemoradiotherapy, locally advanced rectal cancer, total
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1. Introduction

Rectal cancer is a common disease worldwide, accounting for one-third of all colorectal
cancers (1). Local recurrence after rectal cancer surgery has historically exceeded 20% at 2
years, with locally invasive lesions harboring the highest risk (2). Surgery is the
cornerstone of rectal cancer treatment, and total mesorectal excision (TME) is the gold
standard (3, 4). However, for locally advanced rectal cancer (LARC), it is difficult to
accomplish the purpose of radical surgery using surgical excision alone, which has
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become a challenge for surgeons (4, 5). Increasing the role of
than
chemotherapy in rectal cancer can achieve better tolerance and

neoadjuvant therapy rather postoperative  adjuvant
pathological complete remission (PCR) (6), a concept known as
total neoadjuvant therapy (TNT) (7). Recently, immunotherapy
has been shown to play an important role in cancer treatment.
In particular, PD-L1 inhibitors (e.g., camrelizumab) and PD-1
antibodies can block malignant tumor cells, tumor-infiltrating
lymphocytes, and tumor-infiltrating dendritic cells by targeting
PD-1 on the surface of immune cells (8-10). They have shown
promising efficacy in treating rectal cancers with high levels of
microsatellite instability (MSI-H) (11). Although immunization
alone is less effective than desired for microsatellite-stable (MSS)
rectal cancers(12, 13), combining PD- L1 inhibitors (e.g.,
camrelizumab) with other radiotherapy regimens has shown
impressive results in some advanced MSS rectal cancers (14, 15).
the

chemoradiotherapy strategies for LARC, especially microsatellite-

Therefore, significance and efficacy of preoperative
stable cancer (MSS), remain controversial. To date, there are no
reports showing the efficacy of camrelizumab in combination
with TNT for LARC with microsatellite stability.

In this case report, we demonstrate the apparent effectiveness
of TNT +immunotherapy the advantages
through TNT, including a short

radiotherapy + XELOX + camrelizumab, and radical surgery, as

and of organ

preservation course of
shown by pCR and anus preservation. In addition, we review the
relevant literature and cases to discuss the surgical approach
(with anus preservation) and perioperative management.

10.3389/fsurg.2023.1192569

2. Case presentation

Our patient was a 26-year-old woman with blood in the stool and
thinning for 2 months, with a feeling of urgency and heaviness. No
family history of cancer. Laboratory findings revealed a hemoglobin
concentration of 101 g/L. Serum carcinoembryonic antigen and
carbohydrate antigen 19-9 levels were 2.2 ng/ml and 7.8 U/ml,
respectively. Colonoscopy revealed a cauliflower-like neoplasm in
the lower part of the intestine, with necrosis and hemorrhage on the
surface, hard and poorly mobile, and the lower margin adjacent to
the anal dentate line, invading most of the perimeter of the
intestinal lumen (Figure 1). Magnetic resonance imaging (MRI)
showed: The lower margin of the tumor was about 1.9 cm from the
anal margin, the tumor invaded the left anal levator muscle, and the
left internal iliac artery lymph node was enlarged; CRM
(+), EMVI (extra-mural vascular
invasion) (-) (Figure 3). No distant organ metastasis was observed
on computed tomography (CT) (Figure 2), and the lesion was
preoperatively classified as stage T4bN1bMO IIIC according to the
Chinese CSCO guidelines for colorectal cancer (16).

The original treatment plan we considered was CRT in

(circumferential resection)

anticipation of tumor shrinkage, followed by radical rectal cancer
surgery (Miles) (17, 18), but considering that the patient was
young and had a strong desire to preserve the anus, we decided
total (TNT)
multidisciplinary team discussions. not a routine

to  perform neoadjuvant  therapy after

This
treatment for high risk LARC in our hospital, however, we

is

expect to make the preoperative treatment more effective with

FIGURE 1
Colonoscopy images before neoadjuvant therapy.
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FIGURE 2
(A) CT image before neoadjuvant therapy. (B) CT image after three cycles of short course radiotherapy + XELOX + camrelizumab.

immunotherapy + TNT, we used a short course of high-dose
radiotherapy plus the immunotherapy drug camrelizumab, as
follows: a short course of radiotherapy (5 Gy, 5 days) followed by
XELOX ((capecitabine 1500 mg/m® bid for 14 days and L-OHP
130 mg/m” on day 1))+ camrelizumab was administered every 3
weeks for 3 cycles. Review after three cycles suggested that the
lesions were significantly smaller and the left internal iliac vessel
parietal lymph nodes were smaller than before the treatment
(Figure 3). However, multiple patchy shadows were observed in
both lungs (Figure 4). We concluded that this might be due to
immune-related pneumonia caused by camrelizumab; therefore,
and XELOX
administered every three weeks for three cycles. It is worth

camrelizumab was discontinued alone was
mentioning that chest CT was reviewed one month after
discontinuing camrelizumab. Most multiple patchy shadows on
the lungs disappeared (Figure 4).

After completion of TNT, the review CT suggested that the
original tumor was only seen as a few low-signal foci of fibrosis,

MRI suggested that the stage was Tx Nla, CRM (-), EMVI (NA),

Frontiers in Surgery

and the primary tumor MR TRG grading (standard) was about
grade 1 (grade 1: completely low-signal fibrotic component, no
(Figure 3),
examination is about 7 cm into the finger, no mass is found, half

residual isosignal tumor tissue) rectal finger
circle of tumor scar can be found at about 3 cm-4 cm from the
anus. laparoscopic ultra-low rectal anterior resection + lateral
lymph node dissection + temporary ileostomy was performed
with robotic assistance. No intraperitoneal dissemination or
distant metastasis was observed. Low anterior resection (LAR)
was used to ensure adequate tumor margins by means of rectal
finger examination with the assistance of an assistant during
distal bowel dissection, and the specimen was sent for frozen
biopsy and this suggested that there were no tumor cells in the
distal rectal cut margin. The patient was discharged 9 days after
the surgery without major complications or postoperative events.
Pathological examination of the resected specimen revealed no
significant residues in the intestinal canal. No cancerous
involvement was observed at the distal or radial cut edges. No

cancer metastasis was observed in the internal or lateral iliac
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FIGURE 3
end of neoadjuvant therapy

(A) MRl image before neoadjuvant therapy. (B) MRl image after three cycles of short course radiotherapy + XELOX + camrelizumab. (C) MRl image at the

lymph nodes (0/1/0/6), and no metastasis was observed in the
mesorectal lymph nodes (0/13). Therefore, the rectal cancer was
diagnosed using PCR, and the anus was successfully preserved.
Three months later, she underwent ileostomy closure surgery and
was discharged five days after surgery. The patient was followed
up without adjuvant chemotherapy and survived without
recurrence at the 9-month follow-up.

3. Discussion

We have described a rare case of a patient with surgically
resected locally advanced rectal cancer who showed impressive

Frontiers in Surgery

PCR results after TNT, with preservation of the anus as a vital
organ.

In the current treatment strategy for LARC, we are increasingly
focusing on the role of TME and neoadjuvant therapy (19-21),
particularly TNT, which has led to more benefits in these
patients, including local tumor control and significant
improvement in survival and even quality of life (22). In Japan, a
multicenter phase II trial of NAC with XELOX plus bevacizumab
for locally advanced rectal cancer reported satisfactory short-term
outcomes.

A multicenter phase II trial of NAC with XELOX plus
LARC

outcomes, with a completion rate of 84.4% and pCR rate of

bevacizumab  for reported satisfactory short-term
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FIGURE 4

camrelizumab

(A) Lung image after three cycles of short course radiotherapy + XELOX + camrelizumab. (B) Lung image one month after discontinuation of

13.3% (23). Cercek et al. demonstrated in NEJM that single-agent
immunotherapy can achieve a Pathologic complete response to
preoperative neoadjuvant therapy for certain colorectal tumors
(24). A phase II trial of nivolumab in combination with
preoperative radiotherapy similarly reported improved PCR rates
with preoperative CRT, nivolumab, and radical surgery (25);
therefore, we believe that stronger and longer preoperative
neoadjuvant therapy (TNT + camrelizumab) may provide patients
with higher survival rates and the opportunity to preserve vital
organs.

Difficulties with TNT + camrelizumab in the treatment of
locally advanced rectal cancer must be addressed. First,
although CRC
patients, it also leads to an increase in unique immune-

immunotherapy improves outcomes in
related adverse events (irAEs) (26, 27), as in this case, so

camrelizumab-induced immune pneumonitis must be of

concern to surgeons. Therefore, it is recommended that chest

Frontiers in Surgery

CT be performed once per cycle of chemotherapy, in the
event of immune pneumonia, based on previous clinical
experience, we recommend that patients with poor general
condition not severe

tolerating follow-up therapy or

respiratory  symptoms may choose to  discontinue
Camrelizumab, and if they have mild symptoms and general
condition tolerating follow-up therapy, they may be treated
with methylprednisolone and Mycophenolate mofetil (28),
and then continue to complete TNT. We tend to view
adjunct to TNT,

discontinuation is acceptable if associated risks arise. In

immunotherapy as an and therefore
addition, attention should be paid to the destruction of
ovarian hormones in female patients by radiotherapy in
localized areas, which may result in symptoms such as
menopause and infertility in young patients (29). Alternative
regimens, such as pre-radiation ovarian suspension or egg

freezing are recommended to prevent these conditions (30).
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Second, there are difficulties associated with long-course
radiotherapy and chemotherapy during surgery. During surgery,
the anatomy of the patient’s surgical area is confusing because of
prolonged radiotherapy, chemotherapy, and traumatic bleeds,
which greatly increase the difficulty of radical resection.
Therefore, careful differentiation of anatomical structures to
complete TME requires a surgeon with excellent clinical surgical
skills. Third, anal function must recover after radical resection.
One of the most important concerns of ultralow anal
preservation surgery is the ability to continence (31, 32).
Therefore, to prevent anal incompetence, we carefully separated
the nerves and blood vessels during the surgery and created a
colonic J-pouch (33, 34) to replace the original rectal ampulla.
Eight months after radical surgery (5 months after ileal re-entry),
the patient’s ability to control stool was gradually restored, as
shown by less frequent stools and gradually formed and
controlled stools. Finally, patient tolerance to and compliance
with a prolonged preoperative treatment regimen was assessed.
We hope to bring the attention of our medical colleagues
through case reports to benefit patients, especially young
colorectal cancer patients. Of course, we will follow up with this
patient further to assess the benefits and harms of this treatment
option. Because this is a report of a single case, future clinical
trials are warranted.

In conclusion, a patient with LARC was treated with TNT +
PCR and

resection with preservation of the anus. She remains alive 9

camrelizumab and underwent complete radical

months after surgery without recurrence. TNT + camrelizumab
may be a better surgical option for anal preservation and

complete radical resection in patients with LARC who have
indications for Miles’ surgery.

Data availability statement
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article, further inquiries can be directed to the corresponding author.

References

1. Glimelius B, Tiret E, Cervantes A, Arnold D. Rectal cancer: eSMO clinical practice
guidelines for diagnosis, treatment and follow-up. Ann Oncol. (2013) 24(Suppl 6):
vi81-88. doi: 10.1093/annonc/mdt240

2. Cedermark B, Dahlberg M, Glimelius B, Pdhlman L, Rutqvist LE, Wilking N.
Improved survival with preoperative radiotherapy in resectable rectal cancer. N Engl
] Med. (1997) 336(14):980-7. doi: 10.1056/NEJM199704033361402

3. Kapiteijn E, Marijnen CA, Nagtegaal ID, Putter H, Steup WH, Wiggers T,
et al. Preoperative radiotherapy combined with total mesorectal excision for
resectable rectal cancer. N Engl ] Med. (2001) 345(9):638-46. doi: 10.1056/
NEJMo0a010580

4. Kasi A, Abbasi S, Handa S, Al-Rajabi R, Saeed A, Baranda J, et al. Total
neoadjuvant therapy vs standard therapy in locally advanced rectal cancer: a
systematic review and meta-analysis. JAMA network Open. (2020) 3(12):¢2030097.
doi: 10.1001/jamanetworkopen.2020.30097

5. de’Angelis N, Pigneur F, Martinez-Pérez A, Vitali GC, Landi F, Torres-Sanchez T,
et al. Predictors of surgical outcomes and survival in rectal cancer patients undergoing
laparoscopic total mesorectal excision after neoadjuvant chemoradiation therapy: the
interest of pelvimetry and restaging magnetic resonance imaging studies. Oncotarget.
(2018) 9(38):25315-31. doi: 10.18632/oncotarget.25431

Frontiers in Surgery

10.3389/fsurg.2023.1192569

Ethics statement

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

Conceptualization: FP, GT. Data collection and analyses: CX,
YC. Writing—original draft preparation: FP, SY. Writing—review
and editing: ZW, who had primary responsibility for final
content. All authors contributed to the article and approved the
submitted version.

Funding

This study was funded by Chongging key diseases Research
and Application Demonstration Program (No. 2019ZX003).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

6. Petrelli F, Trevisan F, Cabiddu M, Sgroi G, Bruschieri L, Rausa E, et al. Total
neoadjuvant therapy in rectal cancer: a systematic review and meta-analysis of treatment
outcomes. Ann Surg. (2020) 271(3):440-8. doi: 10.1097/SLA.0000000000003471

7. Mori R, Uemura M, Sekido Y, Hata T, Ogino T, Takahashi H, et al. Locally
advanced rectal cancer receiving total neoadjuvant therapy combined with
nivolumab: a case report and literature review. World ] Surg Oncol. (2022) 20
(1):166. doi: 10.1186/s12957-022-02624-z

8. Brahmer J, Reckamp KL, Baas P, Crino L, Eberhardt WE, Poddubskaya E, et al.
Nivolumab versus docetaxel in advanced squamous-cell non-small-cell lung cancer.
N Engl ] Med. (2015) 373(2):123-35. doi: 10.1056/NEJMoal504627

9. Borghaei H, Paz-Ares L, Horn L, Spigel DR, Steins M, Ready NE, et al. Nivolumab
versus docetaxel in advanced nonsquamous non-small-cell lung cancer. N Engl ] Med.
(2015) 373(17):1627-39. doi: 10.1056/NEJMoal507643

10. Robert C, Long GV, Brady B, Dutriaux C, Maio M, Mortier L, et al. Nivolumab
in previously untreated melanoma without BRAF mutation. N Engl ] Med. (2015) 372
(4):320-30. doi: 10.1056/NEJMoal412082

11. Overman M]J, McDermott R, Leach JL, Lonardi S, Lenz HJ, Morse MA, et al.

Nivolumab in patients with metastatic DNA mismatch repair-deficient or
microsatellite instability-high colorectal cancer (CheckMate 142): an open-label,

frontiersin.org


https://doi.org/10.1093/annonc/mdt240
https://doi.org/10.1056/NEJM199704033361402
https://doi.org/10.1056/NEJMoa010580
https://doi.org/10.1056/NEJMoa010580
https://doi.org/10.1001/jamanetworkopen.2020.30097
https://doi.org/10.18632/oncotarget.25431
https://doi.org/10.1097/SLA.0000000000003471
https://doi.org/10.1186/s12957-022-02624-z
https://doi.org/10.1056/NEJMoa1504627
https://doi.org/10.1056/NEJMoa1507643
https://doi.org/10.1056/NEJMoa1412082
https://doi.org/10.3389/fsurg.2023.1192569
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

Pi et al.

multicentre, phase 2 study. Lancet Oncol. (2017) 18(9):1182-91. doi: 10.1016/S1470-
2045(17)30422-9

12. Chen Y, Bai B, Ying K, Pan H, Xie B. Anti-PD-1 combined with targeted
therapy: theory and practice in gastric and colorectal cancer. Biochimica et
Biophysica Acta Reviews on Cancer. (2022) 1877(5):188775. doi: 10.1016/j.bbcan.
2022.188775

13. Thibaudin M, Limagne E, Hampe L, Ballot E, Truntzer C, Ghiringhelli F.
Targeting PD-L1 and TIGIT could restore intratumoral CD8 T cell function in
human colorectal cancer. Cancer Immunol, Immunotherapy: CII. (2022) 71
(10):2549-63. doi: 10.1007/s00262-022-03182-9

14. Zhou H, Wang Y, Lin Y, Cai W, Li X, He X. Preliminary efficacy and safety of
camrelizumab in combination with XELOX plus bevacizumab or regorafenib in
patients with metastatic colorectal cancer: a retrospective study. Front Oncol. (2021)
11:774445. doi: 10.3389/fonc.2021.774445

15. Tan L, Li QS, Peng D, Cheng Y. Does PD-1 blockade play a decisive role in the
pathological complete remission of unresectable MSS, BRAF V600E-mutated
metastatic colorectal cancer: a case report. Front Oncol. (2022) 12:976622. doi: 10.
3389/fonc.2022.976622

16. Weng S, Yuan Y, Wang X, Chen G, Wang Y, Sheng W, et al. Updates in version
2020 of CSCO guidelines for colorectal cancer from version 2019. Chin J Cancer Res.
(2020) 32(3):403-7. doi: 10.21147/j.issn.1000-9604.2020.03.11

17. Breugom AJ, Swets M, Bosset JF, Collette L, Sainato A, Cionini L, et al. Adjuvant
chemotherapy after preoperative (chemo)radiotherapy and surgery for patients with
rectal cancer: a systematic review and meta-analysis of individual patient data.
Lancet Oncol. (2015) 16(2):200-7. doi: 10.1016/S1470-2045(14)71199-4

18. Akiyoshi T, Shinozaki E, Taguchi S, Chino A, Hiratsuka M, Tominaga T, et al.
Non-operative management after chemoradiotherapy plus consolidation or sandwich
(induction with bevacizumab and consolidation) chemotherapy in patients with
locally advanced rectal cancer: a multicentre, randomised phase II trial
(NOMINATE trial). BM] open. (2022) 12(3):¢055140. doi: 10.1136/bmjopen-2021-
055140

19. Zhang X, Wu T, Cai X, Dong J, Xia C, Zhou Y, et al. Neoadjuvant
immunotherapy for MSI-H/dMMR locally advanced colorectal cancer: new
strategies and unveiled opportunities. Front Immunol. (2022) 13:795972. doi: 10.
3389/fimmu.2022.795972

20. Body A, Prenen H, Lam M, Davies A, Tipping-Smith S, Lum C, et al.
Neoadjuvant therapy for locally advanced rectal cancer: recent advances and
ongoing challenges. Clin Colorectal Cancer. (2021) 20(1):29-41. doi: 10.1016/j.clcc.
2020.12.005

21. Liu FQ, Cai §J. Adjuvant and perioperative neoadjuvant therapy for colorectal
cancer. Zhonghua Wei Chang Wai Ke Za Zhi. (2019) 22(4):315-20. doi: 10.3760/
cma.j.issn.1671-0274.2019.04.002

Frontiers in Surgery

07

10.3389/fsurg.2023.1192569

22. Garcia-Aguilar J, Patil S, Gollub MJ, Kim JK, Yuval JB, Thompson HM, et al.
Organ preservation in patients with rectal adenocarcinoma treated with total
neoadjuvant therapy. J Clin Oncol. (2022) 40(23):2546-56. doi: 10.1200/JC0O.22.00032

23. Uehara K, Hiramatsu K, Maeda A, Sakamoto E, Inoue M, Kobayashi S, 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
(10):964-71. doi: 10.1093/jjco/hyt115

24. Cercek A, Lumish M, Sinopoli J, Weiss ], Shia ], Lamendola-Essel M, et al. PD-1
Blockade in mismatch repair-deficient, locally advanced rectal cancer. N Engl ] Med.
(2022) 386(25):2363-76. doi: 10.1056/NEJMo0a2201445

25. Bando H, Tsukada Y, Inamori K, Togashi Y, Koyama S, Kotani D, et al.
Preoperative chemoradiotherapy plus nivolumab before surgery in patients with
microsatellite stable and microsatellite instability-high locally advanced rectal
cancer. Clin Cancer Res. (2022) 28(6):1136-46. doi: 10.1158/1078-0432.CCR-21-3213

26. Darnell EP, Mooradian M]J, Baruch EN, Yilmaz M, Reynolds KL. Immune-
Related adverse events (irAEs): diagnosis, management, and clinical pearls. Curr
Oncol Rep. (2020) 22(4):39. doi: 10.1007/s11912-020-0897-9

27. Moslehi J], Salem JE, Sosman JA, Lebrun-Vignes B, Johnson DB. Increased
reporting of fatal immune checkpoint inhibitor-associated myocarditis. Lancet
(London, England). (2018) 391(10124):933. doi: 10.1016/S0140-6736(18)30533-6

28. Tan Y, Ye Y, Chen L. Fatal immune-related hepatitis with intrahepatic cholestasis
and pneumonia associated with camrelizumab: a case report and literature review. Open
Medicine (Warsaw, Poland). (2021) 16(1):553-7. doi: 10.1515/med-2021-0267

29. Kim S, Kim SW, Han §J, Lee S, Park HT, Song JY, et al. Molecular mechanism
and prevention strategy of chemotherapy- and radiotherapy-induced ovarian damage.
Int J Mol Sci. (2021) 22(14):7484. doi: 10.3390/ijms22147484

30. Vermeulen M, Giudice MG, Del Vento F, Wyns C. Role of stem cells in fertility
preservation: current insights. Stem Cells Cloning. (2019) 12:27-48. doi: 10.2147/
SCCAA.S178490

31. Nguyen TH, Chokshi RV. Low anterior resection syndrome. Curr Gastroenterol
Rep. (2020) 22(10):48. doi: 10.1007/s11894-020-00785-z

32. Nocera F, Angehrn F, von Flie M, Steinemann DC. Optimising functional
outcomes in rectal cancer surgery. Langenbeck’s Archives of Surgery. (2021) 406
(2):233-50. doi: 10.1007/s00423-020-01937-5

33. Wang Z. Colonic J-pouch versus side-to-end anastomosis for rectal cancer: a
systematic review and meta-analysis of randomized controlled trials. BMC Surg.
(2021) 21(1):331. doi: 10.1186/s12893-021-01313-0

34. Zaman S, Mohamedahmed AYY, Ayeni AA, Peterknecht E, Mawji S, Albendary
M, et al. Comparison of the colonic J-pouch versus straight (end-to-end) anastomosis
following low anterior resection: a systematic review and meta-analysis. Int ] Colorectal
Dis. (2022) 37(4):919-38. doi: 10.1007/s00384-022-04130-w

frontiersin.org


https://doi.org/10.1016/S1470-2045(17)30422-9
https://doi.org/10.1016/S1470-2045(17)30422-9
https://doi.org/10.1016/j.bbcan.2022.188775
https://doi.org/10.1016/j.bbcan.2022.188775
https://doi.org/10.1007/s00262-022-03182-9
https://doi.org/10.3389/fonc.2021.774445
https://doi.org/10.3389/fonc.2022.976622
https://doi.org/10.3389/fonc.2022.976622
https://doi.org/10.21147/j.issn.1000-9604.2020.03.11
https://doi.org/10.1016/S1470-2045(14)71199-4
https://doi.org/10.1136/bmjopen-2021-055140
https://doi.org/10.1136/bmjopen-2021-055140
https://doi.org/10.3389/fimmu.2022.795972
https://doi.org/10.3389/fimmu.2022.795972
https://doi.org/10.1016/j.clcc.2020.12.005
https://doi.org/10.1016/j.clcc.2020.12.005
https://doi.org/10.3760/cma.j.issn.1671-0274.2019.04.002
https://doi.org/10.3760/cma.j.issn.1671-0274.2019.04.002
https://doi.org/10.1200/JCO.22.00032
https://doi.org/10.1093/jjco/hyt115
https://doi.org/10.1056/NEJMoa2201445
https://doi.org/10.1158/1078-0432.CCR-21-3213
https://doi.org/10.1007/s11912-020-0897-9
https://doi.org/10.1016/S0140-6736(18)30533-6
https://doi.org/10.1515/med-2021-0267
https://doi.org/10.3390/ijms22147484
https://doi.org/10.2147/SCCAA.S178490
https://doi.org/10.2147/SCCAA.S178490
https://doi.org/10.1007/s11894-020-00785-z
https://doi.org/10.1007/s00423-020-01937-5
https://doi.org/10.1186/s12893-021-01313-0
https://doi.org/10.1007/s00384-022-04130-w
https://doi.org/10.3389/fsurg.2023.1192569
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Pathologic complete response to TNT + camrelizumab for rectal cancer with surgical anus-preservation: case report and literature review
	Introduction
	Case presentation
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


