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Abstract. Skin metastasis from ovarian cancer is rare, and its 
prognosis is poor. Effective therapeutic strategies are currently 
lacking, but the combination of various treatment methods 
shrink the tumor and relieve symptoms. The present study 
reports a rare case of advanced ovarian cancer with skin metas‑
tases and intestinal wall thickening, along with a BRCA1 DNA 
repair associated (BRCA1) mutation. After standard first‑line 
treatment and non‑standard second‑line treatment, the patient 
developed skin metastases. The patient's skin itching, pain and 
lesions were completely relieved after administering bevaci‑
zumab in combination with paclitaxel and carboplatin. After 
4 months, skin metastases recurred along with anal distension 
during maintenance treatment with oral poly(ADP ribose) poly‑
merase (PARP) inhibitors. The patient was treated again with 
bevacizumab combined with docetaxel, and the anal distension 
was significantly relieved. Angiogenesis therapy combined with 
chemotherapy is effective, but that the disease‑free survival 
time is short, and PARP inhibitor maintenance effect is limited 
even in cases with a BRCA1 gene mutation.

Introduction

Ovarian cancer is an important cause of gynaecological 
tumour‑related death. Cancer of the ovary, brain, pancreas, 

oesophagus and stomach had the highest annualized initial 
treatment costs at ~80,000, 100,000, 90,000, 80,000 and 
70,000 dollars, respectively, in the United States in 2010. 
Conversely, melanoma, prostate cancer and breast cancer 
had the lowest annualized initial costs at 5,000, 20,000 and 
23,000 dollars, respectively. The cost of ovarian cancer can 
increase to 100,000 dollars in the final year. The financial 
burden of treatment represented by these costs highlights 
that early detection and prevention of ovarian cancer is 
an economic and cost‑effective strategy (1,2). Epithelial 
ovarian cancer occurs through two carcinogenic pathways, 
type I and type II. Common high‑grade serous tumours 
arising through the type II pathway harbour tumor protein 
p53 and BRCA DNA repair associated (BRCA) muta‑
tions (3‑5). Numerous patients are diagnosed with distant 
metastases when visiting a doctor for unrelated reasons. At 
present, proteomics techniques, such as mass spectrometry 
and protein array analysis, play an important role in the 
diagnosis and treatment of ovarian cancer (6). Common 
metastatic sites of ovarian cancer include the liver, spleen, 
lungs, pleura and lymph nodes (7,8). The incidence of skin 
metastasis in ovarian cancer, including Sister Mary Joseph 
nodule (SMJN) and non‑SMJNs, is low at 0.9‑5.8% in 
specific regions, including the following areas: California, 
USA; Chiba, Japan; Bari, Italy; Hangzhou, China. SMJNs 
are more common at the first visit, and non‑SMJNs are 
more common at recurrence, with a median survival of 
12 months for both (7,9). At present, the best treatment 
for skin metastases from ovarian cancer is still unclear. 
Surgery, radiotherapy, chemotherapy, targeted therapy, 
immunotherapy and other combined therapies have all been 
considered. Owing to individual differences, not all patients 
receive comprehensive treatment. Surgery, chemotherapy 
and targeted therapy have been found to be effective in 
extending survival, even in older patients (10,11). The 
current study presents a case of advanced ovarian cancer 
with a BRCA1 mutation and skin metastasis, showing the 
rare clinical manifestation of severe anal distension due 
to rectal wall thickening, and reporting its response to 
chemotherapy, angiogenesis therapy and poly(ADP ribose) 
polymerase (PARP) inhibitors.
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Case report

Initial diagnosis and treatment. A 49‑year‑old woman was 
admitted to the Affiliated Hospital of Southwest Medical 
University (Sichuan, China) in November 2019 after finding 
a navel nodule. Pathological biopsy revealed the nodule to be 
cancer antigen 125 (CA125)(+) and p53 (+, 90%), as shown in 
Fig. 1. 4% paraformaldehyde was fixed at room temperature for 
24 h, 4 micron thick sections were stained at room temperature, 
stained with hematoxylin for 10 min, stained with eosin for 
1 min, and observed under a light microscope at a magnification 
of 200 times. IHC details: Tissues were embedded in paraffin, 
fixed in 4% paraformaldehyde for 24 h at room temperature 
and sectioned at 4 micron thickness. P53 was 1:500, cat. 
no. MAB‑0674, the dilution ratio of CA125 was 1:500, cat. 
no. MAB‑0830, the supplier was Fuzhou Maisin Biotechnology 
Development Co., LTD., and the incubation time was 20 min 
at 32˚C, the secondary antibody dilution ratio was 1:500. The 
cat. no. DS‑0003, the supplier was Beijing Zhongshan Jinqiao 
Biotechnology Co., LTD. (peroxidase/phosphatase), and the 
incubation time was 20 min at 32˚C. The chromogenic detec‑
tion reagent was EnVision FLEX, High pH (Dako Omnis). The 
light microscope was used for observation at a magnification of 
200. The patient was diagnosed with stage IVB ovarian adeno‑
carcinoma, considering high‑grade serous adenocarcinoma 
of the ovary with navel metastasis. Serum tumour markers 
showed elevated levels of CA125 (5,304.07 U/ml; reference 
range, 0‑35 U/ml) and human epididymis protein 4 (HE4: 
337.80 pmol/l; reference range, <92.1 pmol/l in premenopausal 
women and <121 pmol/l in postmenopausal women). Two 
cycles of chemotherapy [paclitaxel (175 mg/m2) on day 1 + 
carboplatin (area under the curve (AUC)=5) on day 1, every 
21 days] were administered from November to December 2019, 
after which the patient developed grade IV myelosuppression. 
The patient had a white blood cell count of 0.86x109/l (reference 
range 3.5‑9.5x109/l), a neutrophil count of 0.17x109/l (reference 
range 1.8‑6.3x109/l), and a platelet count of 65x109/l (reference 
range 125‑350xl109/l). Because the patient needed a long time to 
recover white blood cells and platelets to the normal range, the 
treatment time was delayed, so the chemotherapy regimen was 
changed to paclitaxel + cisplatin. Three cycles of chemotherapy 
[paclitaxel (175 mg/m2) on day 1 + cisplatin (75 mg/m2) on day 2, 
every 21 days] were administered between January and March 
2020, and the response evaluation was partial response (sum of 
target lesion diameters was reduced by more than 30% from 
baseline). After a multidisciplinary team discussion, tumour 
cell resection (graded R0 following microscopic examination) 
was performed in March 2020. During surgery, it was found 
that the left round ligament of uterus entering the groin was 
significantly thickened and hardened. Three cycles of adjuvant 
chemotherapy [paclitaxel (175 mg/m2) on day 1 + carboplatin 
(AUC=5) on day 1, every 21 days] were administered between 
April and June 2020. The patient was followed up regularly, 
with CA125 levels of 8 U/ml and the HE4 levels of 44.8 pmol/l 
at the end of August 2020. The treatment timeline is shown in 
Fig. 2.

Diagnostic assessment of recurrence. In March 2021, the 
patient's CA125 levels were 425.56 U/ml and HE4 levels were 
62.98 pmol/l, indicating possible biochemical recurrence. 

One cycle of treatment [bevacizumab (7.5 mg/kg) + liposome 
paclitaxel (175 mg/m2) on day 1 + carboplatin (AUC=5) on day 
1, every 21 days] was administered 1 week later. CA125 levels 
at follow‑up were 108.53 U/ml, and the patient discontinued 
chemotherapy due to a severe gastrointestinal reaction after 
chemotherapy. At the end of July 2021, the follow‑up results 
showed CA125 levels of 577.33 U/ml, with no clear lesions 
found on imaging. Following this, four cycles of treatment 
[bevacizumab (7.5 mg/kg) + paclitaxel (175 mg/m2) on day 1 + 
carboplatin (AUC=5) on day 1, every 21 days] were admin‑
istered from August to October 2021, after which the patient 
refused to continue chemotherapy. However, after communi‑
cation with the patient, timely adjustments were made to the 
treatment plan; after two cycles of paclitaxel and carboplatin 
chemotherapy from November to December 2019, the patient 
had grade IV myelosuppression that did not recover for a long 
time, so the chemotherapy regimen was changed to paclitaxel 
and cisplatin, and the patient's chemotherapy‑related side 
effects were actively managed.

In April 2022, the CA125 levels were 506.18 U/ml, and 
computed tomography indicated enhanced nodules on the 
posterior wall of the vaginal stump and enlarged bilateral 
axillary lymph nodes, as shown in Fig. 3. An excisional biopsy 
of the right axillary lymph node was performed in May 2022. 
Pathological biopsy revealed metastatic adenocarcinoma. 
Genetic testing revealed a somatic BRCA1 gene mutation by 
employing the following methodology: Target region capture 
combined with next generation sequencing technology was 
used to analyse the somatic and germline BRCA1 gene exon 2 
and its adjacent ±20‑bp intronic region, including point muta‑
tions, deletions and insertions within 20 bp, and the genetic 
testing was performed at Shenzhen Elyland Life Technology 
Investment Co., LTD., China. The patient refused chemo‑
therapy and was treated with oral fluzoparib monotherapy 
(150 mg po bid).

Diagnostic assessment of skin metastasis. In late May 
2022, the patient developed a hip skin rash, surface swelling 
and redness, accompanied by severe pruritus and pain. A 
hip skin biopsy was performed and immunohistochemical 
results were paired box protein Pax‑8 (+) and p53 (+, 90%). 
Tissue samples were prepared as aforementioned. Dilution 
ratio of PAX‑8 (1:500, cat. no. RMA‑0817; Fuzhou Maishin 
Biotechnology Development Co., LTD., and the incubation 
time was 20 min at 32˚C, the secondary antibody dilution 
ratio was 1:500, cat. no. DS‑0004, the supplier was Beijing 
Zhongshan Jinqiao Biotechnology Co., Ltd.) (peroxi‑
dase/phosphatase), and the incubation time was 20 min at 
32˚C. The chromogenic detection reagent was EnVision 
FLEX, High pH (Dako Omnis). The light microscope was 
used for observation at a magnification of 200. This led to 
the consideration of skin metastasis of high‑grade serous 
adenocarcinoma, as shown in Fig. 4. Six cycles of treatment 
[bevacizumab (7.5 mg/kg) + paclitaxel (175 mg/m2) on day 1 
+ carboplatin (AUC=5) on day 1, every 21 days] were admin‑
istered between June and October 2022, and the patient's 
skin pruritus, pain and lesions improved. A comparison of 
skin metastases before and after treatment is shown in Fig. 5. 
A total of 21 days after the sixth chemotherapy cycle, oral 
fluzoparib maintenance therapy at the aforementioned dose 
was resumed.
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Recent status. In January 2023, the patient developed 
erythema, papules, blisters and pruritus on the lower back, 
accompanied by erythema and blisters in the perineum. 

Furthermore, the patient presented with severe pain secondary 
to anal distension. A colonoscopy performed in February 2023 
indicated intestinal mucosal congestion and oedema observed 

Figure 1. Pathological images of the patients at initial diagnosis. (A) shows high‑grade serous adenocarcinoma invading the fibrous connective tissue of the 
dermis, (B) shows atypical glands of high‑grade serous adenocarcinoma(haematoxylin and eosin staining; x200 magnification). Immunohistochemistry (x200 
magnification): (C) Cancer antigen 125 and (D) tumor protein p53 staining.

Figure 2. Timeline of treatments and disease status. PR, partial response; PD, progressive disease; SD, stable disease; PARP, poly(ADP ribose) polymerase.

https://www.spandidos-publications.com/10.3892/ol.2024.14481
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from ~5 cm from the anal opening, with nodular changes and 
easy bleeding when touched. A pathological biopsy of the 
rectum revealed chronic active inflammation. Pelvic‑enhanced 

magnetic resonance imaging (MRI) revealed uneven thick‑
ening of the intestinal wall in the middle and lower rectum, 
and possible inflammatory changes, as shown in Fig. 6.

Figure 3. CT images of the patient's recurrence. (A) Shows the patient's right axillary lymph node enlargement, and (B) the left axillary lymph node enlarge‑
ment. (C) Shows a poorly defined boundary on the posterior bladder wall of the vaginal stump and slightly swollen rectal wall, and (D) shows an enhanced 
nodule on the posterior wall of the vaginal stump.

Figure 4. Pathological images of the patient at the time of skin metastasis. (A and B) Typical histopathological image of two different locations (haematoxylin 
and eosin staining; x200 magnification). (C) Paired box protein Pax‑8 and tumor protein p53 staining. (D) Immunohistochemistry (x200 magnification).
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Considering a recurrence of platinum resistance, the 
patient was treated with 7.5 mg/kg bevacizumab + 75 mg/m2 
docetaxel (both on day 1) in February 2023. After one cycle 
(21 days) of treatment, the patient's skin lesions improved 
markedly. In addition, the symptom of anal distension showed 
improvement. In May 2023, a re‑examination using MRI 
indicated that the intestinal wall thickening had improved. 
Follow‑up was performed every 2‑3 months according to the 
NCCN guidelines. Unfortunately, the patient ultimately lost 
confidence in treatment, chose hospice care, and died due to 
disease progression in February 2024.

Discussion

Skin metastases are more common in breast, kidney and 
lung cancer, and the incidence of skin metastasis is as high 
as 23.9% in female breast cancer (12). Notably, skin metas‑
tases in ovarian cancer are relatively rare, accounting for 
~10% of all skin metastases experienced by women with 
cancer (7,13). The use of surgery, chemotherapy, anti‑vascular 
targeted therapy and immunotherapy for ovarian cancer 
has extended patient survival time, which may have led to 
an increase in skin metastasis. This may be related to the 
PI3K/AKT/mTOR pathway, which is frequently upregulated 

Figure 5. Skin appearance of the patient. (A) Appearance of back and (B) Appearance of lower limb skin before treatment. (C) Appearance of back skin after 
treatment. (D) Appearance of lower limb skin after treatment.

Figure 6. T1‑weighted magnetic resonance images. (A) Rectum wall thick‑
ening before treatment. (B) Thickness of the rectum wall improved after two 
cycles of treatment.

https://www.spandidos-publications.com/10.3892/ol.2024.14481
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in epithelial ovarian cancer and is associated with cell 
survival, tumour metastasis, chemotherapy resistance and a 
poor prognosis (5,14,15). Ovarian cancer is the fourth most 
common source of skin metastasis after carcinoma of the 
breast, kidney, and lung (16,17), which is unfavourable to the 
long‑term prognosis of patients (18).

The key words of literature review were ovarian cancer 
and skin metastasis, and the searched databases included 
PubMed, Embase and Web of Science. The inclusion criteria 
were pathological diagnosis of ovarian cancer, reported loca‑
tion of skin metastasis, interval between skin metastasis and 
initial diagnosis, treatment methods, and PFS or survival time 
after skin metastasis. Those who did not meet the inclusion 
criteria were excluded. The ages of the patients in Table I 
range from 34 to 70 years, indicating that skin metastases 
from ovarian cancer can occur over a wide range of ages. A 
total of 6 patients were diagnosed with stage III‑IV, and their 
survival time ranged from 2 months to 1 year, indicating a 
shorter survival time after skin metastasis from advanced 
ovarian cancer.

The time to skin metastasis from ovarian cancer can vary 
from 4 months to 10 years and may be influenced by factors such 
as tumour type and prior treatment plans (10‑12,17,19‑22). The 
longer the interval between the first surgery and the appear‑
ance of skin metastases, the longer the patient is expected to 
survive (23).

Moreover, the late recurrence of tumours may be related 
to the absence of BRCA gene mutations (24). The patient 
in the present case had a BRCA1 gene mutation, and recur‑
rence was observed nearly 2 years after the initial treatment. 
Oh et al (25) reported a case of ovarian cancer with a 
BRCA1 gene mutation and a recurrence time of 5 years, 
which was much longer than that observed in the present 
case. The potential association of earlier or later recurrence 
with BRCA gene mutations requires further study. Germline 
mutations in BRCA1 and BRCA2 are the strongest known 
genetic risk factor for epithelial ovarian cancer, occurring in 
6‑15% of patients with the disease. Patients with epithelial 
ovarian cancer who are carriers of BRCA1 and BRCA2 
have better responses to platinum‑based chemotherapy 
than non‑carriers (26,27). Furthermore, the presence or 
absence of a mutation in BRCA1/2 can be used to interpret 
patient counselling regarding expected survival (26,27). 
At present, the molecular characteristics of tumours have 
an important role in the diagnosis, treatment and predic‑
tion of tumours. Several studies have demonstrated that the 
combination of PARP inhibitors and immunotherapy, such 
as anti‑cytotoxic T lymphocyte associated protein 4 and 
programmed cell death protein 1/programmed death ligand 
1 (PD‑L1), is an alternative treatment strategy (28‑33). This 
has partly been based on the hypothesis that BRCA1/2 
and wild‑type BRCA1/2 homologous recombination (HR) 
deficiency tumours display a higher neo‑antigen load than 
HR‑proficient cancers, thereby producing a more effective 
antitumour immune response. In addition, there is evidence 
that BRCA deficiency may induce a stimulator of interferon 
genes‑dependent innate immune response, by inducing 
type I interferon and pro‑inflammatory cytokine produc‑
tion. Notably, clinical models have also demonstrated that 
PARP inhibition inactivates GSK3 and upregulates PD‑L1 

in a dose‑dependent manner. Consequently, T‑cell activa‑
tion is being suppressed, resulting in enhanced cancer cell 
apoptosis. However, the combination of PARP inhibitors 
and immunotherapy requires further clinical research 
data (28‑33). Traiman et al (34) reported that skin metas‑
tasis in patients with ovarian cancer tended to occur 6 years 
after the initial diagnosis, and the survival time of patients 
was 6 years after radiotherapy and chemotherapy combined 
with surgery. Further clinical trials and research are needed 
to determine whether the survival time of patients is length‑
ened in cases with late onset of skin metastasis compared 
with early onset of skin metastasis.

As in the present case, patients with ovarian cancer skin 
metastases are often initially seen by a dermatologist owing 
to skin lesions and pruritus. Skin metastases from ovarian 
cancer are mostly located near the primary tumour, such as 
in the abdominal wall (35). Table I shows that skin metastases 
were most frequently found in the chest, abdomen and limbs; 
however, they also occurred in rare locations such as the face, 
scalp, nasal alar, vulva and breast (11,36‑38). If skin metastasis 
is suspected in rare locations, clinicians need to be vigilant 
during examination and strive for early detection and treat‑
ment. Whether the site of metastasis is related to prognosis 
requires further investigation.

Skin metastasis is the first symptom in some patients 
with ovarian cancer, and ovarian tumours are not found in 
~40% of patients with skin metastasis (7,39,40). Skin metas‑
tases may appear at the initial visit or at recurrence (11). The 
case reported in the present study was similar to a number 
of previous studies; the majority of patients who devel‑
oped skin metastases at the initial visit were sensitive to 
paclitaxel and platinum‑based chemotherapy (7). However, 
11 patients experienced skin metastases during cancer 
recurrence (Table I). Most skin metastases from ovarian 
cancer have been reported to be ovarian serous papillary 
cystadenocarcinoma (17). Moreover, high‑grade serous 
carcinoma is the most common histological type of ovarian 
cancer, accounting for ~70% of ovarian cancers, and is prone 
to intraperitoneal metastasis, such as umbilical metastasis 
and incision recurrence (41). In Table I, 8 of the 11 patients 
listed had serous carcinomas, accounting for 72.7%. Further 
clinical research is required to determine the pathological 
types that are sensitive to treatment, and whether these 
affect patient prognosis.

Studies have found that genetic predisposition, lack of 
fertility, benign inflammatory disease, persistent ovulation 
hypothesis, changes in sex hormones, continuous morpho‑
logical fallopian tube changes and dysplasia are associated 
with the development of ovarian cancer (42‑44). The first step 
of ovarian cancer metastasis is the spread of tumour cells, 
which mainly includes lymphatic, implantation and haematog‑
enous metastases, adjacent spread and extra‑nodular invasion. 
The second step of ovarian cancer metastasis to the skin is 
the proliferation of tumour cells at the site, which is related 
to wound healing, inflammation and the presence of adipose 
tissue (7).

Skin metastasis from ovarian cancer may be related to 
patient age, obesity, surgical treatment and tumour patho‑
logical type (7). The previous surgical treatment of patients 
with ovarian cancer may be related to the occurrence of skin 
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metastases, and the incidence of abdominal wall metastases 
in laparoscopic surgery may be higher than that in open 
surgery (7,45). Therefore, more thorough and meticulous 
ovarian cancer surgeries should be conducted to minimise the 
risk of surgery‑related skin metastases. Umbilical metastasis is 
often accompanied by peritoneal dissemination; lymphatic or 
blood transmission is also involved (9), and patients are more 
likely to have recurrent metastasis due to the involvement of 
multiple modes of metastasis. In the present case, skin metas‑
tasis occurred after treatment; this may have been related to 
the umbilical skin metastasis observed at the first visit.

Postoperative adjuvant chemotherapy for ovarian cancer can 
reduce the risk of scar recurrence and metastasis around the 
surgical incision (7). The administration of three or more cycles 
of neoadjuvant chemotherapy before cytoreductive surgery and 
adjuvant chemotherapy is an alternative for selected patients, 
providing an opportunity to detect early chemotherapy sensi‑
tivity and identify patients at increased risk of recurrence (46,47). 
Notably, for local metastatic lesions, surgical excision combined 
with adjuvant chemotherapy seems to have greater efficacy than 
adjuvant chemotherapy alone (17). Radiotherapy can improve 
itching symptoms from skin metastases (48). Chemotherapy 
combined with targeted therapy can achieve better results in 
patients with recurrent ovarian cancer and skin metastases, as 
in the present case. Furthermore, the efficacy of immunotherapy 
in patients with skin metastases from ovarian cancer has been 
reported (36). Chemotherapy can be administered to patients 
with skin metastases with other site metastases who can tolerate 
chemotherapy. Surgical treatment may be used in patients with 
locally isolated skin metastases. Radiotherapy can be used in 
patients with local skin metastases who cannot tolerate chemo‑
therapy or surgery, and immunotherapy may be an effective 
treatment for skin metastases from ovarian cancer, including 
chemotherapy‑resistant ovarian cancer (7,49).

The survival time of patients with ovarian cancer with skin 
metastases ranges from 2 to 65 months (17). Currently, chemo‑
therapy, radiotherapy, surgery and targeted therapy are used for 
skin metastasis in ovarian cancer (23), and the progression‑free 
survival period can last up to 6 years with application of multiple 
treatments (34). Combining various treatments is crucial for 
effectively managing skin metastases in ovarian cancer. The 
prognosis of ovarian cancer with skin metastasis varies from 
person to person. Furthermore, it varies depending on the site 
of metastasis and whether it is accompanied by metastasis from 
other organs. The comprehensive application of various thera‑
peutic methods may be beneficial for improving the quality of 
life and prolonging the survival of patients.

Patients with ovarian cancer treated with bevacizumab expe‑
rience an increased incidence of gastrointestinal side effects, and 
a history of inflammatory bowel disease is associated with an 
increased risk of gastrointestinal side effects. Therefore, women 
with ovarian cancer suffering from inflammatory bowel disease 
should be closely monitored when using bevacizumab (50). 
In the present rare case, the patient with skin metastasis was 
considered to have lymphatic vessel involvement, which 
affected the intestinal blood supply, resulting in anal distension 
and intestinal wall thickening. These characteristics differ from 
those in previously reported cases. In future clinical practice, 
if unexplained intestinal wall thickening and related intestinal 
symptoms are found, tumour invasion should be considered.

In the present case, the patient could not tolerate the adverse 
reactions from treatment such as myelosuppression and chemo‑
therapy‑associated gastrointestinal reactions, which resulted in 
the unfinished standard second‑line treatment and subsequent 
treatment. Therefore, for patients with treatment‑related side 
effects, existing as well as new treatment methods should be 
used to improve their treatment compliance and outcomes.

In the present study, the occurrence of skin metastasis in 
ovarian cancer may have been related to the occurrence of 
metastasis to the navel skin at the initial diagnosis. Although 
the patient had a somatic BRCA1 mutation, after first‑line 
platinum sensitivity relapses, non‑standard second‑line 
treatment led to rapid skin metastasis in the patient. Salvage 
treatment, whether targeted combination chemotherapy or 
PARP maintenance therapy, had limited effectiveness. For 
patients with skin metastasis of ovarian cancer, chemotherapy, 
anti‑vascular targeted therapy and PARP inhibitors can bring 
benefits to patients.
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