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ABSTRACT 

 

Context: although endometrial cancer is the fourth most common malignancy in women, 

dissemination to the brain is an exceptional event in the course of the disease. The aim of 

this review is to determine the important surgical prognostic factors for patients with 

endometrial cancer metastatic to the brain. 

Materials and methods: report of two cases. Medline database was used to conduct a 

systematic literature review from inception to December 2020 looking for English-

language articles focused on brain metastases from endometrial cancer 

Results: the research yielded 108 articles, among which 23 articles were retained for a total 

of 87 patients. Mean age was 60 years-old ±11 at the time of diagnosis of endometrial 

cancer, and most of the tumors were aggressive (grade 3) with an advanced-stage disease 

(FIGO III, IV). At the time of diagnosis of cerebral disease, a single brain metastasis (p < 

0.0001) and no extra-cerebra metastatic site (p = 0.0011) were significant good prognostic 

factors for the median overall survival. Surgical excision of brain metastasis followed by 

radiotherapy provided the longest median overall survival compared to radiotherapy and/or 

chemotherapy, and surgery alone (respectively 32, 5.4 and 4.8 months, p < 0.0001). An age 

of 60-year-old or less was not associated with a better prognosis. 

Conclusion: This review confirms that surgical excision followed by radiotherapy is a 

reliable option in patients with a single brain metastasis from endometrial cancer and no 

extra-cerebral metastatic site. This work could help to adapt the Graded Prognostic 

Assessment for brain metastases in endometrial cancer. 

 

  



MANUSCRIPT 

 

INTRODUCTION 

With an incidence of 88 068 in 2013 in the European Union (7% of all new cancers 

diagnosed in women), endometrial cancer (EC) is the fourth most common malignancy in 

women, the most frequent gynaecological tumor in developed countries and is ranked 

seventh in terms of mortality. [1–3] Mean age at diagnosis is 60 years old and it is revealed 

in 75% of the cases at an early stage (FIGO I-II) thanks to post-menopause abnormal uterine 

bleeding; [1,4] at this stage, the 5-year overall survival ranges from 74-91%. The 5-year 

overall survival falls to 57- 66% in FIGO stage III, and 20-26% in FIGO stage IV. [1,5] 

Consequently, EC carries a rather good prognosis which is highly correlated with surgical 

staging including the tumor’s size, the extent of myometrial invasion and lymphovascular 

space involvement, histological type and grade, the presence of local and distant 

metastases, and the patient’s age. Typical metastatic sites include the pelvis, the 

peritoneum, the lungs and the bones. Exceptionally, the course of the disease is impeded 

by one or multiple cerebral metastases (0.3-0.9% of the cases) which are associated with a 

more dismal prognostic. [6–11] To our knowledge, there is only one other contemporary 

review which included all subtypes of uterus tumors. This review aims to determine the 

optimal surgical strategy for brain metastases in women suffering from the most common 

types of advanced EC. 

 

MATERIALS AND METHODS 

Case reports 

We report two cases of patients with brain metastasis from EC treated in our institution. 

Literature review 

We conducted a systematic literature review focused on cerebral metastases from EC on 

Medline database (https://pubmed.ncbi.nlm.nih.gov/) from inception until December 2020. 

We used the advanced search mode with the following associations of Mesh terms in the 



title: (brain metastasis OR brain metastases OR cerebral metastasis OR cerebral metastases 

OR brain OR cerebral) AND (uterus OR endometrial). 

Inclusion and exclusion criteria 

All the English-language articles with individual extractable date concerning brain 

metastasis from EC were included in the quantitative analysis. The case series with no 

individual extractable data, but relevant information, were retained in the qualitative 

analysis. The exclusion criteria were articles not written in English, articles not directly 

relevant to the subject, articles reporting very rare tumoral subtypes, articles that could not 

be found despite being indexed in Medline, and articles without individual extractable data.  

Data extraction 

All the articles included in the quantitative analysis were screened in a systematic manner 

and the following information was extracted as previously planned: patient’s age at the time 

of diagnostic of EC; cancer grade and FIGO stage; treatment including type of surgery, 

adjuvant radiotherapy, brachytherapy, and chemotherapy; average interval until brain 

metastasis diagnosis; neurological symptoms; location of brain metastasis, presence of 

other metastatic sites; treatment of brain metastasis including neurosurgery, radiosurgery, 

adjuvant radiotherapy or chemotherapy; interval until patient’s death or alive at last follow-

up. This work was conducted in compliance with the Preferred Reporting Items for 

Systematic reviews and Meta-Analyses. [12] 

Primary and secondary endpoints of the study 

The primary endpoint was to define the optimal treatment strategy for brain metastasis from 

EC. The secondary endpoint was to assess the importance of the usual major preoperative 

prognostic factors for brain metastases, but this time for EC (including the patient’s age, 

the number of cerebral metastases, and the presence of extra-cerebral metastatic sites). 

Statistical analyses 

All statistical analyses were conducted using GraphPad Prism 8.0 (GraphPad Software Inc, 

San Diego, California). Categorical variables were presented as numbers and percentages, 

and continuous variables were presented as median and interquartile range (IQR). Median 

overall survival was defined as the time interval between diagnosis of brain metastasis and 

death from any cause and estimated using the Kaplan-Meier method. Survival rates were 



presented in percentages with their 95% confidence interval (95% CI). Differences in 

survival depending on clinical or radiologic data (age, number of brain metastases and 

number of extra-cerebral metastatic sites) and on the type of treatment were assessed using 

the Log-rank (Mantel-Cox) test. A two-sided p-value of less than 0.05 was considered to 

indicate statistical significance. 

 

RESULTS 

Case 1 

A 70-year-old patient was operated on by hysterectomy for endometrioid adenocarcinoma. 

Three years later, she presented local recurrence and benefited from total pelvectomy with 

healthy margins consistent with a grade 2, FIGO IVA endometrioid adenocarcinoma. The 

tumor was adherent to the bladder and the rectum, and there was a vaginal fistula. The 

patient underwent adjuvant pelvic radiotherapy and chemotherapy. Two months later, she 

presented amnesia and psychomotor retardation. Neuroimaging revealed a parieto-occipital 

lesion with a heterogeneous nodular and necrotic portion, and a deeper ring-enhanced cystic 

portion, responsible for a large vasogenic cerebral edema (Fig. 1). She underwent 

craniotomy and complete resection of this brain lesion which presented a clear cleavage 

plane with the adjacent cerebral parenchyma. Pathology report was consistent with a 

metastasis from EC. Immunohistochemical analysis showed estrogen receptors ++++, 

progesterone receptors +, CK7+, EMA ++. She benefited from surgical site radiotherapy 

afterwards. The PET-scan did not reveal any extra-cerebral metastatic site. Anti-epileptic 

medication (levetiracetam) was stopped 6 years after brain surgery. Nine years after, she is 

doing well, and she is free of disease. 

 

Figure 1. Post-contrast T1-weighted brain MRI shows a left parietal metastasis with a peripheral nodular 

portion and large deep ring-enhanced cysts in axial (A) and sagittal (B) view. 



Case 2 

A right-handed 53-year-old patient was diagnosed with stage II endometrial 

adenocarcinoma. She was treated with radiotherapy, chemotherapy (cisplatin) and finally 

brachytherapy. A few months later, she was diagnosed with cervical lymph node 

progression and she was treated with a second-line chemotherapy (paclitaxel, carboplatin). 

Eight months later, subdiaphragmatic lymph nodes appeared and she was treated with a 

third-line chemotherapy (doxorubicine). Finally, she presented disseminated lymphatic 

disease (subclavicular fossa, mediastinal, para-aortic) and was treated with a fourth-line 

chemotherapy (gemcitabine). At this time, she developed motor dysphasia and right 

hemiparesis. Neuroimaging revealed a lesion in the left parietal lobe with a larger diameter 

of 26mm, facing the ventricular trigone, with heterogeneous enhancement and responsible 

for an important vasogenic cerebral edema (Fig. 2). She Underwent craniotomy and 

resection of the lesion which presented a cleavage plane with the surrounding cerebral 

parenchyma. The pathology report was consistent with a mildly differentiated (grade 2) 

endometrial metastasis. Immunohistochemical study revealed CK7+ CKK20+, CDX2+, 

estrogen receptor- (Fig. 3). After the surgery, the patient presented a transient parietal lobe 

syndrome with mild alexia and incomplete Wernicke’s aphasia, and she was sent to 

intensive neurological rehabilitation. She benefited from postoperative stereotactic 

radiosurgery with cyberknife™ on the surgical cavity. After 6 months, her neurological 

condition improved and there was no evidence of cerebral relapse.  

 

 

 

Figure 2. Post-contrast T1-weighted brain MRI shows a left 

parietal ring-enhanced cystic metastasis facing the ventricular 

trigone. 

 



 

LITERATURE REVIEW 

Database research 

Reports concerning patient suffering from endometrial malignancy with brain metastases 

ranged from 1975 to 2019 [6–8,11,13–31]. The research yielded 117 articles, and 108 after 

exclusion of duplicated works. After the first screening, 72 articles met the exclusion 

criteria. Among the 36 articles retained, eight articles also met the exclusion criteria after 

full reading of the content. Among the 28 articles included in the qualitative analysis, 23 

articles with extractable individual data (18 case reports -up to 3 patients- and 5 case series) 

were included in the quantitative analysis. PRISMA flow diagram is provided in Fig. 4. 

Patients’ characteristics, demographics and clinical presentation A total of 87 patients were 

included in this series.  

Figure 3. Pathology examination using optical microscope. (A) Adenocarcinomatous tumoral tissue 

(black arrowheads) within the cerebral parenchyma (white arrowhead) (2.5x magnification). 

Immunohistochemical examination shows expression of (B) CK7 and (C) P16 (5x magnification). 



 

 

Figure 4. PRISMA flowchart for systematic review on Medline database focused on brain 

metastases from endometrial cancer. 



The mean age of the patients at the time of diagnosis of endometrial malignancy was 59 

(±11) years old. EC was most of the time revealed by post-menopause abnormal uterine 

bleeding. The most frequent subtype of cancer was endometrial adenocarcinoma (84%, n 

= 73) followed by serous carcinoma (4.6%, n = 4), clear cell carcinoma (4.6%, n = 4) and 

rarely mixed müllerian tumor. Half of the tumors were classified as grade 3 (54%, n = 47) 

and one-sixth as grade 2 (15%, n = 13). Half of the patients suffered from an advanced-

stage disease ranked as FIGO III or IV (55%, n = 48). The patients’ complete clinical data 

are provided in Table 3. 

Characteristics  Number of patients 

(percentage) / mean 

value 
   

Number of patients included  87 

Mean age at endometrial cancer diagnosis  59 ± 11 

≤ 60 year-old  46 (52.9%) 

          Brain met operated on  24 (52.2%) 

> 60 year-old  41 (47.1%) 

          Brain met operated on  18 (43.9%) 

   

Subtypes of cancer   

adenocarcinoma  73 (83.9%) 

serous carcinoma  4 (4.6%) 

clear cell carcinoma  4 (4.6%) 

Other subtypes  6 (6.9%) 

   

Tumor grade   

1  5 (5.7%) 

2  13 (14.9%) 

3  47 (54%) 

   

Cancer stage   

I  23 (26.4%) 

II  7 (8%) 

III  30 (34.5%) 

IV  18 (20.7%) 

   

Hysterectomy  78 (89.7%) 

          plus radiotherapy and chemotherapy  24 (30.8%) 

          plus radiotherapy  21 (27%) 

          plus chemotherapy  6 (7.7%) 

No hysterectomy in prevalent brain mets  3 (3.3%) 

 

Table 1 part 1. Patients’ characteristics: endometrial cancer 

 

Treatment of endometrial cancer 

Total hysterectomy and bilateral adnexectomy was performed in 90% of the patients (n = 

78/87). Although systematic pelvic lymphadenectomy with or without para-aortic 

lymphadenectomy is the standard surgical treatment in non-stage I FIGO EC, it was 

explicitly reported in only 18% of the patients who were operated on (14/78). Postoperative 

adjuvant therapy consisted in radiotherapy plus chemotherapy (18 patients), radiotherapy 



plus brachytherapy (4 patients), radiotherapy plus brachytherapy and chemotherapy (1 

patient), radiotherapy alone (17 patients), and chemotherapy alone (5 patients). Three 

patients with brain metastasis prevalent to the diagnosis of endometrial malignancy were 

not operated on (Table 1.1).  

Characteristics  Number of patients 

(percentage) / mean 

value 

   

Brain metastasis   

Average time to brain metastasis (months)  24.7 (± 35) 

Average time to secondary brain metastasis  29.3 (± 36) 

Prevalent brain metastasis  10 (11.5%) 

          Operated on  6 (60%) 

Concomitant brain metastasis  3 (3.4%) 

          Operated on  3 (100%) 

Single   51 (58.6%) 

          Operated on  33 (64.7%) 

Two  16 (17.2%) 

          Operated on  6 (37.5%) 

Multiple  20 (23%) 

          Operated on  3 (15%) 

Infratentorial  22 (25.3%) 

          Operated on  6 (27.3%) 

   

Neurological symptoms   

Focal signs  53 (60.9%) 

          Hemiparesis (focal sign)  34 (64.2%) 

Intracranial hypertension (ICH)  29 (32.2%) 

          Severe ICH (drowsiness)  3 (10.3%) 

Seizures  12 (13.8%) 

   

Other metastatic sites   

Patients free of other metastatic site  35 (40.2%) 

          Operated on  27 (77%) 

Patients with extra-cerebral metastases  52 (59.8%) 

          Operated on  15 (28.9%) 

Lung  31 (35.6%) 

Peritoneum  14 (16.1%) 

Pelvis  12 (13.8%) 

Bone  12 (13.8%) 

   

Brain metastasis treatment   

All craniotomies  42 (48.3%) 

          Craniotomy + radiosurgery  2 (4.8%) 

          Craniotomy + radiotherapy  32 (81%) 

          Craniotomy alone  8 (19%) 

Radiosurgery alone  2 (2.3%) 

Radiotherapy alone  31 (35.6%) 

Palliative care  12 (13.8%) 

          Mean age  59.2 

          extreme age (≥ 79 year-old)  2 (16.7%) 

          Multiple brain metastases  5 (41.7%) 

          Deep brain metastases  2 (16.7%) 

 

Table 1 part 2. Patients’ characteristics: brain metastases 

 

Clinical presentation of cerebral metastases 

The average time from EC to the diagnosis of brain metastases was 25 ±35 months. Fifteen 

percent of the patients (n = 13) presented with “primary” (synchronous) brain metastases; 

among them, 11.5% (n = 10) presented with a prevalent brain metastasis and three percent 



(n = 3) with concomitant EC and brain metastasis at diagnosis. The average time between 

endometrial malignancy and “secondary” (metachronous) brain metastasis was 29 ±36 

months for the rest of the 85% of the patients (n = 74) in this review.  

The most frequent neurological symptoms were focal signs in 61% of the patients (n = 53), 

including hemiparesis in 34 patients, symptoms of intracranial hypertension or headaches 

in 32% of the patients (n = 29), and seizures in 14% of the patients (n = 12). Fifty-nine 

percent of the patients (n = 51) presented a single brain metastasis, 17% of the patients (n 

= 16) presented two brain metastases, and 23% (n = 20) presented multiple brain 

metastases. (Table 1.2) 

Treatment of cerebral metastases 

Forty eight percent of the patients (n = 42/87) benefited from a neurosurgical procedure. 

Eighty-one percent of them (n = 32/42) benefited from radiotherapy and five percent (n = 

2/42) benefited from radiosurgery. Surgical excision (SE) was the sole treatment for 19% 

of the patients (n = 8/42). Radiosurgery alone was performed in two percent of the cases (n 

= 2/87), and radiotherapy alone was performed in 36% of the cases (n = 31/87). With 

regards to the number of brain metastasis, 65% of the patients (n = 33/51) with a single 

brain metastasis were operated on, which decreased to 38% (n = 6/16) in case of two brain 

metastases, and down to 10% (n = 3/20) in case of multiple brain metastases.  

With regards to the stage of EC, 40% of the patients (n = 35) presented without any 

evidence of extra-cerebral disease and 77% of them (n = 27/35) benefited from a 

neurosurgical procedure. Sixty percent of the patients (n = 52) presented at least one extra-

cerebral metastatic site and 29% of them (n = 15/52) were operated on.  

Outcome 

The median overall survival was 15 months (IQR 2-12) in this series. The patients treated 

with craniotomy-excision followed by radiotherapy (n = 32) presented a median overall 

survival of 32 months (IQR 9-48), compared to 5.4 months (IQR 2-6) for patients treated 

with radiotherapy and/or chemotherapy (n = 31), and 4.8 months (IQR 1.3125-8) for 

patients treated with surgery alone (n = 8) (p < 0.0001).  

The patients with a single brain metastasis (n = 51) presented a median overall survival of 

21.7 months (IQR 3.25-27.25) compared to 5.8 months (IQR 1-5) for patients with at least 

two brain metastases (n = 36) (p < 0.0001). The patients free of extra-cerebral disease (n = 



35) presented a median overall survival of 22.9 months (IQR 3.25-29.5) compared to 10 

months (IQR 1-8.25) for the patients suffering from extra-cerebral metastases (n = 52) (p 

= 0.0011).  

The patients aged 60 years-old or younger presented a median overall survival of 17 months 

(IQR 1.8125-15.75) compared to 13 months (IQR 2-9.25) for the patient older than 60 (p = 

0.58). Kaplan-Meier estimate are provided in Fig. 5 and Table 2. 

Characteristics  Number of 

patients 

Average survival 

(months) 

Statistical 

significance 
     

Age    P = 0.58 

≤ 60  46 17.02  

> 60  41 12.54  

     

Number of brain metastases    P < 0.0001 

1  51 21.4  

>1  36 5.83  

     

Number of extra-cerebral 

metastatic sites 

   P = 0.0011 

0  35 22.27  

≥ 1  52 9.96  

     

Treatment of brain metastasis    P < 0.0001 

Surgery + gammaknife  2 84  

Surgery + radiotherapy  32 28.18  

Gammaknife  2 10.5  

Radiotherapy  31 5.02  

Surgery  8 4.75  

Other  12 1.06  

 

Table 2. Significant prognostic factors in patients with brain metastasis from endometrial cancer, based on 

the criteria from the Graded Prognostic Assessment for brain metastases. 

 



 

DISCUSSION 

Previous series in the literature 

To our knowledge, there is only one other contemporary review focused on brain 

metastases from EC which included 98 reported cases. This research was conducted on 

Medline database with broader inclusion criteria, namely articles written in four different 

languages (English, French, Spanish and Italian) and including all the subtypes of EC. [8] 

To ensure some homogeneity in the present study, rare histological subtypes of EC were 

purposely excluded. Another contemporary monocentric retrospective case series reported 

the outcome of 30 patients treated for brain metastases from EC and is discussed further 

below. [32] 

Pre-operative considerations 

Figure 5. Kaplan-Meier estimate depending on (A) the number of cerebral metastases (one versus at 

least two), (B) the presence of extra-cerebral metastatic sites (none versus at least one, (C) the age of the 

patient (60 or less versus more than 60), and (D) the treatment of cerebral metastases (surgery plus 

radiotherapy versus other treatments). 



In this review, the presence of a single brain metastasis was identified as a good prognostic 

factor with a median overall survival of 21.7 months (p < 0.0001). In the same way, the 

absence of extra-cerebral metastatic sites was identified as a good prognostic factor with a 

median overall survival of 22.9 months (p = 0.0011). In our opinion, these are the two most 

important criteria to be taken into account to further discuss the therapeutic strategy. The 

treatment of cerebral metastases is exhausting for the patient, whether it is SE of stereotactic 

radiotherapy, and these two factors illustrate the importance of patient selection. Ideally, 

SE should be performed for healing purpose of the cerebral disease in patients with a 

manageable extra-cerebral disease. In other less encouraging situations such as large 

symptomatic lesions with intracranial hypertension refractory to medical treatment, or 

multiple lesions with no histological diagnostic, SE may be required for symptomatic 

and/or for diagnostic purpose. In any event, patients with cannonball brain metastases or 

with an advanced-stage extra-cerebral disease should not be operated on because they 

wouldn’t even withstand the procedure. Surprisingly, an age of 60-year-old or less was not 

associated with a better median overall survival (p = 0.58). 

We purposely chose to ascertain the relevance of these potential prognostic factors in the 

case of brain metastases from EC because they are recurrently found in the pre-operative 

scoring systems for brain metastases. The Graded Prognostic Assessment (GPA) score has 

been defined for six different types of cancers (non-small-cell and small-cell lung cancer, 

melanoma, breast cancer, renal cell carcinoma, and gastro-intestinal cancer) and variably 

includes the patient’s age, the Karnofsky Performance Status (KPS), the number of cerebral 

metastases, the presence of extra-cerebral metastatic sites, and the subtype of cancer. 

[33,34] It displays a strong prognostic value and it is easily applicable in a daily clinical 

practice. [35] The Recursive Partitioning Analysis score includes the patient’s age, the 

KPS, and the presence of extra-cerebral metastatic sites. [36]. Unfortunately, we could not 

determine the KPS of the patients in our series because of incomplete clinical data. 

Surgical considerations 

Most of the time, there is a difference of consistency between the metastasis and the 

surrounding brain parenchyma and, even though there is not a real capsule, a cleavage plane 

can be found making “en-bloc” excision feasible. This must be nuanced in cystic metastases 

where a breach in the cyst’s wall may result in the emptying of the content and the 

collapsing of the tumor, making complete excision tricky. To ensure complete SE, the 



surgeon may perform a supra-total excision by removing a thin strip of adjacent 

parenchyma, or he can refill the metastatic cyst with fibrin glue to pursue the dissection. 

[37] In our institution, we faced two authentic cystic metastases from EC (Fig. 1 and 2). 

Nevertheless, only two other cases of cystic metastases were clearly reported in this review. 

[20,24] 

Therapeutic strategy for brain metastasis 

In this review, SE followed by radiotherapy provided a better median overall survival than 

radiotherapy and/or chemotherapy, or surgery alone (respectively 28 months versus 5.2 or 

4.8, p < 0.0001). Since the 1990s, SE followed by whole brain radiotherapy (WBRT) has 

proven its benefits for the treatment of a single brain metastasis. [38,39] However, recent 

advances in targeted therapies have improved the prognosis of cancer patients. 

Consequently, the neurosurgeon and the radiation therapist now also face the need of 

preserving the patient’s higher cerebral functions. In this context, stereotactic radiosurgery 

(SRS) has become a valuable therapeutic option in case of metastasis measuring less than 

3cm, or in case of multiple small cerebral metastases. [40] The efficiency of SRS is 

comparable to SE in such case, even for radioresistant brain metastases. [41,42] SRS has 

also become a possible therapeutic option for cystic metastases. [43] Finally, SRS can be 

used for the irradiation of the surgical site after SE of a brain metastasis. [44] Thus, SE and 

SRS can be seen as two useful therapeutic options for patients suffering from brain 

metastases. [45,46] The former provides immediate mass effect relief for symptomatic 

large or cystic brain metastases, while the latter provides a less-invasive long-term control 

over one or multiple smaller lesions. These options must nowadays be preferred in order to 

defer the neurocognitive impairment induced by WBRT for patients who present longer 

life expectancy. [47] 

Unfortunately, we could not determine the type of radiation therapy received by some of 

the patients in this review because of a lack of data. Thirty-eight percent of the patients (n 

= 33/87) benefited from WBRT, five percent of the patients (n = 4/87) benefited from SRS, 

and 34% of the patients (n = 30/87) benefited from radiotherapy of unknown nature. 

Patients treated with SE followed by SRS (n = 2) seemed to present the longest median 

overall survival (84 months), followed by SE plus radiotherapy (n = 32, 32.4 months), 

radiotherapy and / or chemotherapy (n = 43, 5.3 months) and finally SE alone (n = 8, 4.8 

months); nevertheless, these results cannot be generalized. 



Naturally, the patients with a single brain metastasis and those with no extra-cerebral 

metastatic sites seemed more likely to benefit from a neurosurgical procedure than the 

others (65% vs 38% and 77% vs 29%, respectively). It was therefore difficult to ascertain 

if the positive outcome in the SE plus radiotherapy group was due to the preoperative 

selection of the patients, the impact of an aggressive surgical strategy, or the possible 

indolence of the tumor. 

Lastly, SE is required in case of etiologic doubt. This is particularly relevant in patients 

with history of EC because the occurrence of brain metastases is an exceptional event in 

the natural course of the disease. This can be a supplementary argument toward SE for 

diagnostic purpose in the case of EC. 

Bhambhvani et al. presented a monocentric retrospective series of 30 patients treated for 

brain metastases from EC. [32] All histological subtypes were included. Mean age was 62-

year-old and 80% of the patients were diagnosed with FIGO stage III tumors, which is 

surprisingly more aggressive than the findings in our review. The average time until the 

diagnosis of brain metastases was 20.8 months. The median overall survival was 6.8 

months. Patients treated with SE and SRS (n = 11/30, 37%) presented a median overall 

survival of 15.7 months compared to 5.6 months for patients treated with SRS alone (n = 

17/30, 57%). These results significantly differ from our findings and may be in part 

explained by the aggressive character of the tumors in the authors’ series. 

Retrospective analysis of our cases in the light of this review 

The two patients treated in our institution benefited from SE of a single symptomatic brain 

metastasis and postoperative SRS of the surgical cavity. The first-one was 70 years-old 

with a single symptomatic brain lesion and was free of extra-cerebral disease. The second-

one was 53 years-old with a single symptomatic brain lesion and a slowly progressive 

disease. In both cases, the SE was performed after multidisciplinary team meeting in the 

setting of a personalized cancer treatment plan. The long survival of the first patient (nine 

years) and the good recovery of the second patient let us think that they both met wise 

inclusion criteria for the SE of the brain metastasis. 

Limitations 

This work presents some limits inherent to its retrospective nature. Case reports 

unconsciously select patients with favourable outcome; thus, the compilation of such 



articles may lead to a reporting bias which underestimates the mortality rate. What is more, 

there is an attrition bias due to the loss of information between the medical file of the 

patient, the reporting of the case by the sole author and then our own collect of information 

for this review. There was a lack of data concerning the treatment of EC in some of the case 

series, as well as for the management of cerebral metastases. Besides, a few works were 

carried out before SRS was available as an effective treatment for small size metastases. 

Because of the small size of our series, we could not distinguish all the treatment options 

in the statistical analysis. 

 

CONCLUSION 

In the light of this review, patients with history of EC who are suffering from a single brain 

lesion with a controlled systemic disease could benefit from the SE of the lesion for 

diagnostic purpose, symptomatic relief and as part of the treatment. After confirmation of 

the diagnosis of cerebral metastasis, the patient should benefit from stereotactic 

radiotherapy of the surgical site. The neurosurgical indication should be part of a 

multidisciplinary team meeting; its goal remains the cerebral control of the disease which 

requires medical treatment afterwards. The Graded Prognostic Assessment (GPA) score 

provides a simple and reliable tool reflecting the most important factors for whether to 

perform surgery for brain metastases: it is a score adapted for the six most frequent types 

of cerebral metastases. Our work could help to adapt the GPA score for brain metastasis in 

EC. Multicentric prospective trials are required to validate these data. 

 

  



 Author - year age type of cancer FIGO stage treatment interval to CNS meta diagnosis 

(months) 

neurological symptoms Number of 

brain mets 

brain metastasis location meningitis other metastatic sites surgery radiotherapy chemotherapy Outcome 

(months) 

                

1 Nakano 1975 72 adenocarcinoma  HYAN 26 ICH, aphasia, right hemiparesis 1 left parieto-occipital   craniotomy-resection WBRT 30Gy  2 ✝ 

2 Brezinka 1990 64 adenocarcinoma  néoadj RT 20 Gy + HYAN + RT 39Gy 1 right hemiparesis 1 left fronto-parietal  para-aortic nodes craniotomy-resection   0.75✝ 

3 Sawada 1990 43 adenocarcinoma G3  HYAN-Lymph + RT 50Gy + CuT 0.75 ICH, diplopia 1 left parietal  left obturator nodes craniotomy-resection WBRT 30Gy  84 favourable 

4 Kottke 1991 59 clear cell carcinoma G3 IIIA HYAN-Lymph) prevalent seizures, right hemiparesis 1 right parietal  para-aortic node craniotomy-biopsy cranial RT  38 ✝ 

5  43 adenocarcinoma G3 IIIA HYAN concomitant ICH, ataxia 2 right frontal, cerebellum   resection of frontal, VCS, resection of cerebellar   0.75 ✝ 

6  46 adenocarcinoma G3 IA HYAN + CT prevalent seizures 1 left frontoparietal   craniotomy-resection cranial RT  9 favourable 

7 Iqbal 1993 51 mixed müllerian tumor  HYAN 8 aphasia, right hemiparesis 1 left frontal   craniotomy-resection RT  25 favourable 

8 Wronski 1993 70 adenocarcinoma  HYAN + RT + CT 24 ICH, drowsiness 2 right and left cerebellar  lungs craniotomy-resection of right (largest one) WBRT 30Gy  5 ✝ 

9  60 adenocarcinoma   HYAN + CuT 96 ICH, left hemiparesis, drowsiness 2 left temporal, posterior fossa  lungs VPS, resection of left temporal pre-op RT 20Gy  1.75 ✝ 

10 Ruelle 1994 64 adenocarcinoma G2  HYAN + RT 40Gy + CT 14 ICH, right dysmetria 1 right cerebellar  lungs, bone craniotomy-resection RT 55Gy  9 ✝ 

11  63 adenocarcinoma G3  HYAN + RT 39Gy prevalent left hemiparesis 1 right temporal   craniotomy-resection RT 55Gy  favourable 

12 Cormio 1996 59 adenocarcinoma G3 IV HYAN + RT + CT 11  M multiple supratentorial  lungs, pelvis    1 ✝ 

13  57 adenocarcinoma G3 IB HYAN + RT 13  1 right forntal   craniotomy-resection WBRT  83 ✝ 

14  68 adenocarcinoma G2 IB HYAN + RT 35  M multiple cerebellar    WBRT  3 ✝ 

15  49 adenocarcinoma G3 IIIA HYAN + RT 81  1 left temporal  lungs, bone    2 ✝ 

16  57 adenocarcinoma G1 IB HYAN 36  1 left frontal   craniotomy-resection WBRT  28 ✝ 

17  57 adenocarcinoma G2 IC HYAN + RT 17  1 left parietal   craniotomy-resection   3 ✝ 

18  65 adenocarcinoma G3 IIIA HYAN + RT 8  1 right occipital      1 ✝ 

19  47 clear cell carcinoma G3 IV CT 3  M multiple supra infratentorial  lungs    1 ✝ 

20  51 adenocarcinoma G1 IIIC HYAN + RT + CT 46  M multiple supra infratentorial  lungs, liver    1 ✝ 

21  63 adenocarcinoma G3 IC HYAN + RT 58  1 left occipital      1 ✝ 

22 Martinez 1998 76 adenocarcinoma G3 IIB HYAN + CuT + RT 44Gy 18 left hemiparesis, left HH 1 right supratentorial   craniotomy-resection   8 ✝ (refused further treatment) 

23 Ogawa 1999 64 adenocarcinoma G2 IIB HYAN-Lymph + RT 50Gy 36 left hemiplegia M right parieto-temporal, 3 others supratentorial  lungs, para-aortic node  WBRT 50Gy  5 ✝ 

24  43 adenocarcinoma G3 IIB HYAN-Lymph + RT 50Gy 19 right hemiplegia, aphasia M multiple supra infratentorial  thoracic and supraclavicular nodes, adrenal gland  WBRT 30Gy  3 ✝ 

25 Mahmoud 2001 65 adenocarcinoma IIA HYAN + RT 21 seizure 2 right parietal, left frontal  bone  WBRT 30Gy  2.25 ✝ 

26  44 adenocarcinoma IIIB HYAN +RT + CT 4 ICH, hemiparesis, hemianesthesia M multiple  bone, lung, liver  WBRT 20Gy  0.25 ✝ 

27  66 adenocarcinoma IIIA HYAN + RT 2 IHC 1 right frontal  lung craniotomy-resection WBRT 30Gy  15 ✝ 

28  45 adenocarcinoma IVB RT + CT prevalent ataxia M multiple supra infratentorial    WBRT 30Gy  6 ✝ 

29  53 adenocarcinoma IIIC HYAN + RT + CT 12 ICH, hemiparesis 1 left occipital   craniotomy-resection SRT 13Gy + WBRT 37Gy  11 ✝ 

30  41 adenocarcinoma IIIC HYAN + RT + CT 70 aphasia 2 2 right frontal  peritoneum  WBRT 30Gy  2.5 ✝ 

31  44 adenocarcinoma IVB RT + CT 0.25 ICH 2 2 left temporal   craniotomy-resection   1.5 ✝ 

32  61 adenocarcinoma IVB RT + CT prevalent seizure 2 right frontal, right temporal  bone  SRT 22Gy + WBRT 21Gy  1 ✝ 

33  47 adenocarcinoma IIIB HYAN + RT + CT 13.5 seizure, hemianesthesia M 3 supratentorial  peritoneum, lymph nodes craniotomy-resection   4  ✝ 

34  65 adenocarcinoma IVB RT + CT 3 hemiparesis, drowsiness 1 cerebellar  bone  WBRT 30Gy  15 ✝ 

35 Petru 2001 59 adenocarcinoma G3 IIIA HYAN + CT prevalent aphasia, right hemiparesis 1 left parietal  peritoneum, pelvic nodes γSRT then craniotomy-resection γSRT  120 favourable 

36  60 serous carcinoma G3 IIIA HYAN-Lymph + CT prevalent headaches, cerebellar syndrome 1 right cerebellar  pelvis  γSRT  15 ✝ 

37 Shiohara 2003 48 adenocarcinoma G3 IIB HYAN-Lymph + CT prevalent ICH, left hemianopsia 1 right parietal   craniotomy-resection γSRT x 2  48 favourable 

38 Elliott 2004 51 adenocarcinoma G3  HYAN-Lymph + RT 50Gy + CT 2 seizure, aphasia, right hemiparesis 1 left temporal   craniotomy-resection WBRT 32Gy  30 favourable 

39 Gien 2004 60 adenocarcinoma G3 IVB RT prevalent aphasia 1 cerebellar  bone  WBRT 20Gy  1 ✝ 

40  79 mixed müllerian tumor G2 IIIB HYAN 2 hemiparesis, aphasia M multiple supratentorial    WBRT 20Gy  2 ✝ 

41  69 serous carcinoma IIIC HYAN + RT 40  2 left temporal, cerebellar  lung  WBRT 30Gy  5 ✝ 

42  80 serous carcinoma IIB HYAN + CT 24 aphasia M multiple supratentorial  vault    0.25 ✝ 

43  63 clear cell carcinoma G2 IIIC HYAN-Lymph + RT 8 headaches, hemiparesis, hemianopsia 1 left temporal  lung, liver, peritoneum  WBRT 20Gy  0.5 ✝ 

44  48 adenocarcinoma G3 IIIC HYAN-Lymph + RT 4 ICH 1 cerebellar  supraclavicular node  WBRT 30Gy CT 5 ✝ 

45  48 adenocarcinoma G3 IIIC HYAN-Lymph + RT + CT 7 ICH, ataxia 2 right parietal, cerebellar    WBRT 30Gy  7 ✝ 

46  78 adenocarcinoma G2 IVB RT 9 hemiparesis 1 right parietal  lung, skin  WBRT 30Gy  7 favourable 

47 Salvati 2004 62 adenocarcinoma IA HYAN + RT 50Gy 48 right hemiparesis 1 left precentral   craniotomy-resection WBRT 30Gy  9 favourable 

48  48 adenocarcinoma G3   54 seizure 1 left parietal   craniotomy-resection WBRT CT 11 ✝ 

49  51 clear cell carcinoma G3 IB HYAN + RT + CT prevalent left hemiparesis 1 right frontal  pelvis craniotomy-resection WBRT CT 34 ✝ 

50 Lee 2004 54 adenocarcinoma G3 IB HYAN-Lymph + RT 50Gy 108 seizure 2 left frontal, intraventricular yes   WBRT  0.15 ✝ 

51 Orru 2006 61 adenocarcinoma IIIC HYAN + RT 46Gy + CuT + CT 17 aphasia, amnesia 2 frontal, temporal   craniotomy-resection 2 lesions WBRT 30Gy  64 favourable 

52  60 adenocarcinoma IIIA HYAN 6 right hemiparesis, aphasia 1 frontal    WBRT 20Gy  4 ✝ 

53  49 adenocarcinoma IIIB HYAN + RT 45Gy + CuT 10 headaches 1 parieto-occipital   craniotomy-resection WBRT 30Gy  16 favourable 

54 Kouhen 2015 62 adenocarcinoma G3 IA HYAN-Lymph + RT 46Gy + CuT 24 headaches 1 left fronto-parietal   stereotactic biopsy WBRT 30Gy CT 30 favourable 

55 Narasimhulu 2015 81 serous carcinoma G3 IA HYAN-Lymph (refused further treatment) 36 altered mental status 2 right temporo-parietal, left parietal  lung, skin  WBRT  4 ✝ 

56  62 adenocarcinoma IA HYAN-Lymph (LTFU) 24 right hemiparesis 1 left frontal   craniotomy-resection (surgical site bleeding)   8 ✝ 

57 Uccella 2016 66 adenocarcinoma G3 IIIC HYAN 18 headaches 1 left thalamus  bone, lung  γSRT  6 ✝ 

58  77 adenocarcinoma G2 IA HYAN 57 headaches, aphasia 1 right cerebellar   craniotomy-resection RT  50 ✝ 

59  55 adenocarcinoma G3 IIIC HYAN 5 headaches 1 right thalamus   craniotomy-resection RT  7 ✝ 

60  54 adenocarcinoma G3 IB HYAN 1 right hemiparesis, aphasia 1 left frontal   craniotomy-resection RT  12 ✝ 

61  65 adenocarcinoma G3 IA HYAN 6 left hemiparesis 1 right frontal   craniotomy-resection RT  64 favourable 

62  63 adenocarcinoma G3 IVB HYAN concomitant right hemiparesis 2 left parietal, cerebellar   craniotomy-resection RT  5 ✝ 

63  74 adenocarcinoma G1 IB HYAN 40 headaches, diplopia, ataxia 1 right occipital  lymph nodes craniotomy-resection RT  8 ✝ 

64  62 adenocarcinoma G3 IIIA HYAN 3 left hemiparesis 1 right parietal   craniotomy-resection RT  118 favourable 

65  65 adenocarcinoma G3 IVB HYAN 19 seizure, right hemiparesis M multiple supratentorial  peritoneum  RT  17 ✝ 

66  60 undifferenciated G3 IVB HYAN 5 confusion 1 insula  peritoneum    0 ✝ 

67  79 undifferenciated G3 IIIA HYAN 5 confusion 1 hypophysis  lung, liver, para-aortic nodes    1 ✝ 

68  42 adenocarcinoma G3 IVB HYAN concomitant headaches 1 left cerebellar   craniotomy-resection RT  100 favourable 

69  78 adenocarcinoma G2 IIIC HYAN 4 right hemiparesis, aphasia 2 left parietal and occipital  pelvic nodes  RT  1 ✝ 

70  74 adenocarcinoma G3 IVB HYAN 4 right hemiparesis, aphasia M multiple supra-infratentorial  lung  RT  5 ✝ 

71  80 adenocarcinoma G3 IIIA HYAN 13 upper limbs paresis M multiple supra-infratentorial  lung, liver  RT  2 ✝ 

72  62 adenocarcinoma G1 IIIA HYAN 5 headaches 2 bilateral occipital  peritoneum    0.5 ✝ 

73  52 adenocarcinoma G3 IVB HYAN 7 seizure, left hemiparesis M multiple supratentorial  bone, peritoneum, neck  RT CT 3 ✝ 

74  59 adenocarcinoma G3 IB HYAN 1.5 left hemiparesis M multiple supra-infratentorial  lung  RT  28 ✝ 

75 Yang 2019 64 adenocarcinoma G2 IA HYAN 156 left hemiparesis 1 right parietal   craniotomy-resection   12 favourable 

76 Moroney 2019 61 adenocarcinoma G3 IB HYAN-LND + RT + CT 20 headaches, altered mental status 1 right cerebellar  lung, pelvis craniotomy-resection RT  7 ✝ 

77  66 serous carcinoma G3 II HYAN-LND + RT + CT 32 seizure, headaches, aphasia, vision 1 right occipital  lung  RT CT 3 ✝ 

78  50 adenocarcinoma G2 IA HYAN-LND 34 seizure 2 left parietal, right occipital  pelvis, peritoneum    3 ✝ 

79  55 adenocarcinoma G3 IVB RT + CT 7 hemiparesis 1 right parietal  lung, pelvis, peritoneum, bone  RT  3 ✝ 

80  71 adenocarcinoma G3 IVB HYAN + RT + CT 20 confusion, SIADH 1 right frontal  lung, bone  RT CT 10 ✝ 

81  49 adenocarcinoma G3 IIIC HYAN-LND + RT + CT 57 hemiparesis M multiple supratentorial  lung, pelvis  RT  2 ✝ 

82  45 adenocarcinoma G3 IVB HYAN + RT + CT 9 SIADH M multiple supra-infratentorial  lung, bone    1 ✝ 

83  54 serous carcinoma G3 IVB HYAN-LND + RT + CT 12 headaches, hemiparesis, hemianesthesia M multiple supratentorial  lung, pelvis, peritoneum craniotomy-resection RT CT 12 favourable 

84  82 adenocarcinoma G3 IIIC HYAN-LND + RT + CT 82 headaches, ataxia, vision 1 left orbital  lung, peritoneum  RT  7 ✝ 

85  51 adenocarcinoma G2 IA HYAN-LND  + RT 199 amnesia, aphasia 1 left temporal  lung, pelvis, peritoneum  RT  1 ✝ 

86  51 adenocarcinoma G2 IA HYAN + RT 37 headaches, confusion, ataxia M right parietal, occipital, c. callosum  lung, peritoneum craniotomy-resection RT CT 9 ✝ 

87  33 adenocarcinoma G1 IIIB HYAN + CT 110 dizziness, aphasia 1 left temporal  lung craniotomy-resection RT  5 ✝ 

                

 

CAP (cisplatin-adriamycin-cyclophosphamide chemotherapy), CT (chemotherapy), G (grading: G1 well-differenciated, G2 moderately differenciated, G3 poorly differenciated), γSRT  (gamma-knife stereotactic radiotherapy), HH (homonymous hemianopsia), HY-AN-Lymph (Hysterectomy, adnexectomy, pelvic lymphadenectomy), LTFU (lost to follow-up), M (multiple), neoadj (neoadjuvant), PE (pulmonary embolism), RT (radiotherapy), SRT (stereotactic radiotherapy), VCS (ventriculocusternostomy), VPS (ventriculoperitoneal shunt), WBRT (whole brain radiotherapy) 

 

Table 3. Systematic literature review (Medline) focused on brain metastases from endometrial cancer: patients’ complete data 
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