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Common metastasis sites for cervical cancer are the lungs, bones, liver, brain,

ovaries, and lymph nodes, among other sites. Skin metastasis is very uncommon,

and is only observed in approximately 1% of patients. The cancer spreads typically

through lymphatic or blood vessels, but a definitive example of lymphatic spread

has not been documented thoroughly in the existing literature. Cutaneous

metastasis may be confused with cellulitis or a rash; hence, an immediate

cutaneous biopsy of any suspicious lesions is recommended. There is no

consensus regarding the treatment of this condition. Only one documented

case has shown that a combination of paclitaxel, carboplatin, bevacizumab, and

zoledronic acid can lead to a complete metabolic response. Our study, which

used two cycles of albumin-bound paclitaxel, cisplatin, and bevacizumab,

followed by four cycles of the same regimen plus terprelimab for metastases

with CPS scores of Programmed death-ligand 1 (PD-L1) over 10, resulted in a

stable complete response for over eight months. Our contribution may assist in

formulating effective treatment guidelines for the cutaneous metastasis of

squamous cervical carcinoma in the future.
KEYWORDS

cutaneous metastasis, cervical carcinoma, prognosis, complete response,
immunochemotherapy, molecular diagnosis
Introduction

Cervical cancer is globally recognized as the fourth most common malignancy affecting

women (1). In 2020, an estimated 604,000 women were diagnosed with the disease, and it

resulted in approximately 342,000 deaths (2). The World Health Organization (WHO)

launched a global strategy in 2020 to promote the elimination of cervical cancer (3). In

response, the Chinese Government declared a seven-year action plan, to be implemented

from 2023 to 2030, to hasten the elimination of cervical cancer, the prevalence of which has
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been increasing for more than 30 years (4). Cutaneous metastasis

from internal malignancies is a rare phenomenon, with global

incidence rates ranging from 0.1% to 1.3% (5); in China, this rate

stands at 0.2% to 0.9% (6). Globally, the sites most frequently

affected by primary cancer are the breasts, large intestines, lungs,

skin, and ovaries (7); meanwhile, in China, the sites predominantly

affected by primary cancer are the lungs, stomach, colorectum, and

breasts (8). Cervical carcinoma, in particular, is associated with a

higher prevalence of skin involvement, with a reported rate of 1.3%

globally (5) and 0.9% in China (6). The areas commonly affected by

skin metastases include the abdominal wall, vulva (as seen in our

case), and the anterior chest wall (9). Uncommon sites may also be

affected, such as the scalp, back, surgical drain sites, and extremities

(10–13). Typically, cutaneous metastasis emerges months to years

after the initial pathological diagnosis and treatment of cervical

carcinoma. Most clinical diagnoses before clinical treatment are

made after a pathological examination, with molecular diagnosis

not performed in order to rule out primary skin carcinoma or

metastasis from second squamous cell cancer in other sites. The

surgical removal of the involved skin followed by radiotherapy or

conservative therapy, is recommended for such patients (14). It is

unsurprising that the prognosis for these patients is generally poor,

often due to metastasis to other organs such as the brain, lung, and

bone before or after treatment. On average, survival is around six

months, with only about 20% of patients living beyond one year (2).

In our report, the cancer cells surviving after radical surgery and

radiochemotherapy firstly appeared in the left inguinal lymph node,

and then spread to the right inguinal lymph node; they finally

spread to the vulva, labia majora and minora, inguinal area, lower

abdomen, the root of the right thigh, and the upper one-third of the

left thigh. Nevertheless, we present the first case of cutaneous

metastasis from cervical carcinoma in China where stable

complete regression was achieved following comprehensive

treatment based on pathological and molecular diagnoses. The

patient has now remained well for over eight months.
Clinical history

On May 27, 2019, our case involved a 52-year-old southern

Chinese woman with a body weight of 72 kilograms who

complained of post-coital bleeding in the past year, with the

bleeding worsening within the last month. Her mother had a

history of colon cancer. An examination of her pelvis upon

admission showed a shallow posterior vaginal vault, a 4 cm

cervix, and a nodular neoplasm on the posterior lip that bled

easily upon contact; the right peripheral tissue was slightly

shorter, but had moderate elasticity. No other significant physical

abnormalities were observed. A cervical biopsy conducted prior to

hospitalization indicated cervical intraepithelial neoplasia, grade III.

The tumor was staged as IIA, and we found the cervical tumor

located in the cervical uterus; the infiltration depth nearly reached

the full thickness during laparotomy. Within a week, the patient

underwent an extensive hysterectomy, bilateral salpingo-

oophorectomy and pelvic lymph node dissection via laparotomy.

A postoperative pathological examination reported moderately to
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poorly differentiated squamous cell carcinoma, a cervical invasion

depth with a thickness greater than 2/3, no nerve invasion,

carcinoma involving the upper vaginal wall, and a total tumor

size of 4 cm *3 cm* 2.5 cm. No lymph nodes metastasis was

observed. In addition, the bilateral para-uterine tissues, vaginal

stump and adnexa were not involved.

The patient was given three cycles of docetaxel 110mg +

carboplatin 500 m; 24 rounds of pelvic external radiotherapy

DT4800c gy were then performed, with synchronous

chemotherapy terminated due to the severe suppression of bone

marrow. Then, the patient was administered docetaxel 110 mg+cis–

platinum 100 mg for three cycles. Due to the significant

enlargement of the left inguinal lymph node (Figure 1A), which is

highly suggestive of recurrence, the patient was enrolled in a

placebo-controlled phase III clinical study of combination

immunochemotherapy (the use of AK104 730 mg or placebo +

bevacizumab 1095 mg + paclitaxel 313.2 mg + carboplatin 50 mg

for six cycles was initially planned). The use of bevacizumab was

then terminated due to the occurrence of hematuria; after being

administered AK104 alone for 1 cycle, the hematuria disappeared.

The patient was later given AK 104 + bevacizumab for 11 cycles

until March 6, 2023 (Figure 1B).

Despite the CT scan from the following month showing an

increase in the size of the left inguinal lymph node, a subsequent CT

scan four months later indicated that it had decreased in size.

However, during this period, the right inguinal lymph node had

enlarged compared to the previous examination (Figure 1C). On

both occasions, hospitalization was recommended but declined by

the patient.

The patient stated that, in the second half of November in 2023,

she noted red itching “herpes” and then the appearance of solid

papules and nodules on the vulva that were the size of rice grains or

soybeans. After 2 weeks of antiviral treatment, solid papules and

nodules that were the size of soybeans or peanuts appeared on the

vulva, labia majora and minora, inguinal area, lower abdomen, the

root of the right thigh, and the upper one-third of the left thigh; some

of these were smooth and shiny with blisters (Figures 2A–C). Anti-

viral treatment continued to fail until December 21, 2023, and the

patient was referred to the dermatology clinic of a large teaching

hospital. Pathological examination revealed the appearance of

metastatic and moderately to poorly differentiated squamous cell

carcinoma nested in the dermis, involving the deep dermis; this was

highly suggestive of the cutaneous metastasis of the previous cervical

carcinoma (Figure 3). Subsequent immunohistochemical tests at our

hospital showed the same CKpan(+), CK5/6(+), S-100 (–), P40(+),

CK7(-), SOX-10(-) and SYN(-) in the tumor cells as before (Figure 3).

HPV nucleic acid and genotype tests reported that both the cervical

carcinoma and cutaneous metastasis were HPV16 (+) and other

genotypes including HPV6,11,18,26,31,33,35, 39,45,51,52,53,56,58,

59,66,68,70,73 and 82(-) (Figure 3).

On January 2 2024, both the pathological and molecular

diagnoses confirmed the post-operational cutaneous metastasis of

cervical cancer. Due to the rapid development of a large vulvar mass

just eight months after the last round of chemotherapy, it was

evident that the patient did not respond well to the initial treatment.

Consequently, the therapy was adjusted to a new regimen: albumin-
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bound paclitaxel 400 mg, cisplatin 125 mg, and bevacizumab 800

mg; this was administered over two cycles (Figure 1D). Given that

the PD-L1 test for cutaneous metastasis showed a Combined

Positive Score (CPS) of at least 10, in accordance with NCCN

guidelines, the patient received four cycles of a modified regimen

from February 19 to May 2 2024, consisting of albumin-bound

paclitaxel 400 mg, cisplatin 100 mg, bevacizumab 800 mg, and

terprelimab 240 mg. Notably, since March 13 2024, following the

third cycle, all cutaneous and lymph node metastases had fully

regressed, and the patient’s condition has remained stable and

favorable (Figures 2D, E, 1E).
Discussion

Over the past five decades, the incidence of cervical cancer in the

United States has reduced significantly (15). However, in China, the

occurrence and mortality rates associated with cervical cancer have

increased by 121.83% and 66.31%, respectively, over the last three

decades (16). Fortunately, the Chinese Government has declared a

seven-year action plan to accelerate the elimination of cervical cancer

from 2023 to 2030. Advances in preventive measures, early detection
Frontiers in Immunology 03
and novel treatments could potentially curb this rising threat (17).

The primary cause of cervical cancer is high-risk human

papillomavirus (HPV) infection, and vaccines against HPV can

prevent the onset and progression of this disease (18). Cervical

cancer can spread to various organs, including the lungs, bones,

liver, brain, ovaries, and lymph nodes (19).

Direct skin metastasis caused by cervical cancer is uncommon,

but typically disseminates via lymphatic or blood vessels (20, 21).

Considering that cervical tumor cells are often observed to obstruct

lymphatic channels, it is believed that skin metastases occur due to

the retrograde dissemination of the tumor as a result of lymphatic

blockage (22). In our case, the interval between the initial diagnosis of

cervical cancer and the appearance of cutaneous metastasis was 56

months. Upon reviewing the clinical history, this was likely due to the

failure of an experimental placebo therapy that aimed to control the

surviving cancer cells following surgery and chemo-radiotherapy in

the left inguinal lymph node. These cells then spread to the right

inguinal lymph node; thus, the left inguinal lymph node became

smaller, but the patient strongly refused further hospitalization.

Consequently, due to lymphatic drainage blockade, the residual

cancer cells metastasized to the vulva, labia majora and minora,

inguinal region, lower abdomen, the base of the right thigh, and the
FIGURE 1

Shows the changes in the size of the dynamic inguinal lymph during the course of the disease. (A) Shows that the size of the left inguinal lymph
node was 0.93cm on 30 May 2022, two months after the patient was enrolled in the placebo- controlled phase III clinical study. (B) Shows that the
size of the left inguinal lymph node was 1.94cm on 4 April 2023, the day on which the clinical study was terminated; this indicated the recurrence of
cervical cancer, but the patient refused in-hospital treatment. (C) Shows that the left inguinal lymph node was smaller but that the right inguinal
lymph node was significantly larger when molecular diagnosis was used to establish the occurrence of skin metastasis from cervical cancer. (D)
Shows that, after two cycles of albumin-bound paclitaxel, cisplatin and bevacizumab, the inguinal lymph nodes were significantly smaller. (E) Shows
that after four cycles of albumin-bound paclitaxel, cisplatin, bevacizumab and albumin-bound paclitaxel, cisplatin, bevacizumab and terprelimab, the
inguinal lymph nodes regressed to a normal size, and that the skin metastasis completely regressed.
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upper third of the left thigh. This case underscores a classic instance

of cervical cancer spreading to the skin through the lymphatic system,

accompanied by significant skin lymphedema (23).

The cutaneous metastasis was first misdiagnosed as a viral

infection; thus, the patient was administered anti-virus treatment, but

the solid papules and nodules became larger and disseminated to more

areas. The biopsy of the skin nodules and pathological examination

reported the cutaneous metastasis of cervical carcinoma, which was

further established via the immunohistochemical results; subsequently,

tests for 21 different HPV genotypes helped to identify the carcinogen,

as well as to rule out primary cutaneous squamous cell carcinoma or

metastasis from second squamous cell carcinoma from other sites. Our

case also underscores the importance of performing a prompt

cutaneous biopsy of suspicious lesions. Based on the pathological

reports, molecular diagnosis and CPS of PD-L1-positive cells in the

metastasis biopsy specimen, the patient was treated with two cycles of
Frontiers in Immunology 04
albumin-bound paclitaxel, cisplatin, and bevacizumab, followed by four

cycles of the same regimen plus terprelimab. This well-tailored

treatment resulted in a complete response, with the disappearance of

both cutaneous and inguinal lymph node metastases. These results

were consistent with similar regimens in previous reports (6, 24), and

may assist in creating effective guidelines for this condition in the

future. Imaging studies, including ultrasound,MRI, and PET-CT scans,

confirmed no other metastases, and the patient has remained in a stable

condition for over eight months. Our case also underscores the

successful regimen of two cycles of albumin-bound paclitaxel,

cisplatin, and bevacizumab, followed by four cycles of the same

regimen plus terprelimab, which might help to create an

effective guideline.

Significant advancements in the treatment of cervical cancer

have been achieved in recent years, owing to enhancements in

detection, refined surgical procedures, and more effective adjuvant
FIGURE 2

(A) Shows the red herpes-like solid papules and nodules of rice grain to soybean size on the pubic mound, vulva, labia majora and minora, the upper
third of the left thigh, and the root of the right thigh. (B, C) Show the solid papules and nodules that grew to the size of soybeans or peanuts.
(D) Shows the partial regression of skin metastases after the third cycle of changed treatment. (E) Shows the complete regression of skin metastasis
after the fourth cycle of changed treatment, and CT confirmed the regression of inguinal lymph nodes.
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therapies (25). Cervical cancer remains a common malignancy

among women. Unlike many other cancers, cervical cancer

benefits from robust prevention and screening measures. Quitting

smoking, using protective methods, and receiving early HPV

vaccination can lower the risk of exposure to high-risk HPV by

85%. Regular HPV testing and cervical cytology are crucial for the

early detection and management of cervical abnormalities (26). For

cases in which radical surgery is not immediately feasible,

neoadjuvant chemotherapy can be highly effective in making

locally advanced cervical cancer operable (27).

To delve deeper into the mechanisms of this disease, we first

noted that extensive hysterectomy, bilateral salpingo-oophorectomy,

and pelvic lymph node dissection can be used to remove as much

tumor tissue as possible. Subsequent radiochemotherapy further

eliminated cancer cells that may have entered the lymphatic
Frontiers in Immunology 05
system, inhibiting the formation of pre-metastatic niches. In our

case, this resulted in the confinement of cancer cells to the inguinal

lymph nodes (28). When experimental placebo therapy proved

ineffective in controlling residual cancer cells, the disease spread to

both the inguinal lymph nodes and subsequently to the skin. Prompt

pathological and molecular diagnosis, followed by the rapid

adjustment of chemotherapy, successfully eradicated most recurrent

cancer cells. The subsequent immunochemotherapy effectively

eliminated the remaining cancer cells and restored anti-tumor

immunity. Our findings suggest that metastasis is an active process,

and that immunotherapy plays a critical role in restoring immune

surveillance and response (29).

In conclusion, for patients with cutaneous metastases following

radical surgery, immunochemotherapy, guided by early skin lesion

biopsy and molecular diagnosis, appears to be a promising approach.
FIGURE 3

Shows the upper metastatic and moderately to lowly differentiated squamous cell carcinoma nested in the dermis, highly suggestive of the
cutaneous metastasis of the primary cervical carcinoma, which was similarly differentiated and nested. The middle panel of Figure 3 presents the
immunohistochemical tests that showed the metastatic tumor cells CK(+), CK5/6(+) and P40(+), with the same pattern as primary squamous cervical
carcinoma cells. The lower panel of Figure 3 presents the primary cervical lesion and the metastatic nodule cells that show the same HPV16(+) and
twenty other (-) genotypes; therefore, it is clear that these lesions are caused by the same carcinogen and exhibit the same monoclonal nature.
frontiersin.org

https://doi.org/10.3389/fimmu.2024.1528957
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Guo et al. 10.3389/fimmu.2024.1528957
Data availability statement

All data are available in the article or can be supplied

upon request.
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

LG: Conceptualization, Funding acquisition, Investigation, Project

administration, Supervision, Writing – original draft. YL: Investigation,

Resources, Writing – review & editing. SZ: Conceptualization, Data

curation, Investigation, Visualization, Writing – review & editing. WL:

Investigation, Validation, Visualization, Writing – original draft,

Writing – review & editing, Conceptualization.
Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This study
Frontiers in Immunology 06
was supported by grants from Scientific Research Climbing Plan “ of

Hunan Cancer Hospital WL [No. 20201228-1001] and Hunan

Provincial Natural Science Foundation of China LG [No.2024JJ9625].
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

constructed as a potential conflict of interest.
Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.
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.
References
1. Datta A, West C, O'Connor JPB, Choudhury A, Hoskin P. Impact of hypoxia on
cervical cancer outcomes. Int J Gynecol Cancer. (2021) 31:1459–70. doi: 10.1136/ijgc-
2021-002806

2. Singh D, Vignat J, Lorenzoni V, Eslahi M, Ginsburg O, Lauby-Secretan B, et al.
Global estimates of incidence and mortality of cervical cancer in 2020: a baseline
analysis of the WHO Global Cervical Cancer Elimination Initiative. Lancet Glob
Health. (2023) 11:e197–206. doi: 10.1016/S2214-109X(22)00501-0

3. Zhao FH, Ren WH. Accelerating the elimination of cervical cancer in China and
building a paradigm for "Healthy China" cancer prevention. Zhonghua yi xue za zhi.
(2021) 101.

4. Hayes AG, Berry AD. Cutaneous metastasis from squamous cell carcinoma of the
cervix. J Am Acad Dermatol. (1992) 26:846–50. doi: 10.1016/0190-9622(92)70119-Z

5. Na RH, Zhang YX, Gulina KEB. Clinical analysis of cervical cancer with skin
metastasis in 5 patients. Chin Clin Oncol. (2015) 20:171–4.

6. Mahapatra BR, Muraleedharan A, Badajena A, Das Majumdar SK, Haroon KMN.
Cutaneous metastasis in a treated case of cervical cancer with extraordinary response to
chemotherapy: A case report of a rare event and review of the literature. Cureus. (2023)
15:e35083. doi: 10.7759/cureus.35083

7. Jing W, Lei Z, Huihui L, Juanjuan C, Xinqiao P, Jun W, et al. Clinical analysis of 62
cases of cutaneous metastases from internal cancers. Chin Clin Oncol. (2016) 21:336–9.

8. Imachi M, Tsukamoto N, Kinoshita S, Nakano H. Skin metastasis from carcinoma
of uterine cervix. Gynecol Oncol. (1993) 48:349–54. doi: 10.1006/gyno.1993.1061

9. Behtash N, Ghaemmaghami F, Yarandi F, Ardalan FA, Khanafshar N. Cutaneous
metastasis from carcinoma of the cervix at the drain site. Gynecol Oncol. (2002) 85:209–
11. doi: 10.1006/gyno.2001.6559

10. Park JY, Lee HS, Cho KH. Cutaneous metastasis to the scalp from squamous cell
carcinoma of the cervix. Clin Exp Dermatol. (2003) 28:28–30. doi: 10.1046/j.1365-
2230.2003.01128.x

11. Elamurugan TP, Agrawal A, Dinesh R, Aravind R, Naskar D, Kate V, et al.
Palmar cutaneous metastasis from carcinoma cervix. Indian J Dermatol Venereol
Leprol. (2011) 77(2):252. doi: 10.4103/0378-6323.77486
12. Dai Y, Zhang Y, Ke X, Liu Y, Zang C. Cutaneous metastasis from cervical cancer
to the scalp and trunk: a case report and review of the literature. J Med Case Rep. (2023)
17:435. doi: 10.1186/s13256-023-04171-x

13. Gupta PK, Lal P, Tiwari A. A case report of carcinoma of uterine cervix throwing
heterochronous metastasis to the skin, spleen, and pancreas: the role of multimodality
treatment approach. J Egypt Natl Canc Inst. (2019) 31:8. doi: 10.1186/s43046-019-0009-9

14. Buskwofie A, David-West G, Clare CA. A review of cervical cancer: incidence
and disparities. J Natl Med Assoc. (2020) 112:229–32. doi: 10.1016/j.jnma.2020.03.002

15. Fangfang C, Junjie B, Linlin W, Chencheng L, Jie Z. Analysis on the trends and
projections of disease burden of breast cancer and cervical cancer among women in
China, from 1990 to 2019. Chin J Health Stat. (2022) 39:647–52.

16. Ji L, Chen M, Yao L. Strategies to eliminate cervical cancer in China. Front Oncol.
(2023) 13:1105468. doi: 10.3389/fonc.2023.1105468

17. Lei J, Ploner A, Elfström KM, Wang J, Roth A, Fang F, et al. HPV vaccination and the
risk of invasive cervical cancer.NEngl J Med. (2020) 383:1340–8. doi: 10.1056/NEJMoa1917338

18. Jain MA, Limaiem F. Cervical squamous cell carcinoma. Jan 1. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls. (2023).

19. Freeman CR, Rozenfeld M, Schopflocher P. Cutaneous metastases from
carcinoma of the cervix. Arch Dermatol. (1982) 118:40–1. doi: 10.1001/
archderm.1982.01650130044018

20. Vitorino-Araujo JL, Veiga JC, Barboza VR, de Souza N, Mayrink D, Nadais RF,
et al. Scalp, skull and brain metastasis of sqmous cell carcinoma of the cervix—a rare
entity. Br J Neurosurg. (2013) 27:519–20. doi: 10.3109/02688697.2013.764971

21. Yang HI, Lee MC, Kuo TT, Hong HS. Cellulitis-like cutaneous metastasis of
uterine cervical carcinoma. J Am Acad Dermatol. (2007) 56:S26–8. doi: 10.1016/
j.jaad.2006.03.028

22. Jang KA, Choi JH, Sung KJ, Moon KC, Koh JK. Cutaneous metastasis presenting
as facial lymphedema. J Am Acad Dermatol. (1998) 39:637–8. doi: 10.1016/S0190-9622
(98)70015-5

23. Shimizu H, Maegawa J, Ho T, Yamamoto Y, Mikami T, Nagahama K. Cutaneous
metastasis of pancreatic carcinoma as an initial symptom in the lower extremity with
frontiersin.org

https://doi.org/10.1136/ijgc-2021-002806
https://doi.org/10.1136/ijgc-2021-002806
https://doi.org/10.1016/S2214-109X(22)00501-0
https://doi.org/10.1016/0190-9622(92)70119-Z
https://doi.org/10.7759/cureus.35083
https://doi.org/10.1006/gyno.1993.1061
https://doi.org/10.1006/gyno.2001.6559
https://doi.org/10.1046/j.1365-2230.2003.01128.x
https://doi.org/10.1046/j.1365-2230.2003.01128.x
https://doi.org/10.4103/0378-6323.77486
https://doi.org/10.1186/s13256-023-04171-x
https://doi.org/10.1186/s43046-019-0009-9
https://doi.org/10.1016/j.jnma.2020.03.002
https://doi.org/10.3389/fonc.2023.1105468
https://doi.org/10.1056/NEJMoa1917338
https://doi.org/10.1001/archderm.1982.01650130044018
https://doi.org/10.1001/archderm.1982.01650130044018
https://doi.org/10.3109/02688697.2013.764971
https://doi.org/10.1016/j.jaad.2006.03.028
https://doi.org/10.1016/j.jaad.2006.03.028
https://doi.org/10.1016/S0190-9622(98)70015-5
https://doi.org/10.1016/S0190-9622(98)70015-5
https://doi.org/10.3389/fimmu.2024.1528957
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org


Guo et al. 10.3389/fimmu.2024.1528957
obstructive lymphedema treated by physiotherapy and lymphaticovenous shunt: a case
report, review, and pathophysiological implications. Lymphology. (2010) 43(1):19–24.

24. Liu C, Zhou N, Levitan D, Coca Guzman J, Fehniger J. Cutaneous metastasis of PD-L1
positive cervical carcinoma.Gynecol Oncol Rep. (2022) 41:101003. doi: 10.1016/j.gore.2022.101003

25. D’Augè TG, Donato VD, Giannini A. Strategic approaches in management of
early-stage cervical cancer: A comprehensive editorial. Clin Exp Obstet Gynecol. (2024)
51:235. doi: 10.31083/j.ceog5110235

26. Ferrari F, Giannini A. Approaches to prevention of gynecological Malignancies.
BMC Womens Health. (2024) 24:254. doi: 10.1186/s12905-024-03100-4
Frontiers in Immunology 07
27. Mereu L, Pecorino B, Ferrara M, Tomaselli V, Scibilia G, Scollo P.
Neoadjuvant chemotherapy plus radical surgery in locally advanced cervical
cancer: retrospective single-center study. Cancers. (2023) 15:5207. doi: 10.3390/
cancers15215207

28. He Y, Zhu M, Lai X, Zhang H, Jiang W. The roles of PD-L1 in the various stages
of tumor metastasis. Cancer Metastasis Rev. (2024) 43:1475–88. doi: 10.1007/s10555-
024-10189-4
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