
420 
 

CMJ Original Research December 2021, Volume: 43, Number: 4 

Cumhuriyet Tıp Dergisi (Cumhuriyet Medical Journal)                                                                 420-426 

http://dx.doi.org/10.7197/cmj.1023509 

The relationship between preoperative - 

postoperative serum albumin levels and 

endometrial cancer prognostic factors 

Ameliyat öncesi ve ameliyat sonrası serum albumin 

düzeyinin endometrium kanseri prognostik faktörleri ile 

ilişkisi 
1Irem Alyazici Kucukyildiz, 2Unsal Guldemir, 1Begüm Kurt, 3Tahsin Takcı, 1Ali Yanık  

1Cumhuriyet University School of Medicine, Department of Obstetrics and Gynecology, Sivas, Turkey 
2 Sivas Yıldızeli Governmental Hospital, Obstetrics and Gynecology, Sivas, Turkey 
3 Sivas Gürün Governmental Hospital, Obstetrics and Gynecology, Sivas, Turkey 

Corresponding author: Irem Alyazici Kucukyildiz, MD, Cumhuriyet University School of Medicine, Department of Obstetrics and Gynecology, 

Sivas, Turkey 

E-mail: iremalyazici@hotmail.com 

Received/Accepted: November 14, 2021 / December 27, 2021  

Conflict of interest: There is not a conflict of interest. 

 
SUMMARY 

 

Objective: Hypoalbuminemia is an accepted prognostic indicator of 

increased morbidity and mortality; however, low serum albumin levels 

during the pre-treatment period are associated with poor survival in cancer 

patients. This study aimed to investigate the effects of pre- and post-

operative albumin levels on endometrial cancer (EC) prognosis and patient 

survival. 

Method: Clinical and laboratory data for 128 patients with EC were 

obtained retrospectively from the hospital archive. Pre- and post-operative 

serum albumin levels were compared with patients’ pathology results and 

survival. 

Results: The mean age of the patients was 59.1 years, and 80.5% of patients 

had endometrioid type, 59.1% had grade 1 and 71.1% had stage I EC. The 

mean pre-operative albumin value of patients was 4.1 g/dL, and the mean 

post-operative albumin value of patients on post-operative day 1 was 3.39 

g/dL. Both preoperative and postoperative albumin levels were found to be 

low in patients with have non-endometrioid type histology and advanced 

stage, which are considered as a poor prognostic factor in EC. While no 

correlation was found between the preoperative albumin level and overall 

survival, patients with a low postoperative albumin value showed poor 

survival. 

Conclusions: The fact that serum albumin levels are associated with 

endometrial cancer prognostic factors suggests that albumin level may also 

be an independent prognostic factor, however prospective randomized 

studies are needed to make definite judgments on this issue. 
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ÖZET 

Amaç: Serum albümin düşüklüğü, morbidite ve mortalitenin prognostik bir göstergesi olabilmekle birlikte,  kanser 

hastalarında tedavi öncesi dönemde düşük serum albümin seviyeleri, daha kısa yaşam süresi ile de ilişkilendirilmiştir. Bu 

çalışmada, endometrium kanserli hastalarda (EC)  ameliyat öncesi ve sonrası albümin düzeylerinin prognoz ve hastaların 

sağ kalımı üzerindeki etkileri araştırıldı. 

Yöntem: 128 EC hastasının klinik ve laboratuvar verileri hastane arşivinden retrospektif olarak elde edildi. Ameliyat 

öncesi ve sonrası serum albümin düzeyleri, hastaların patoloji sonuçları ve sağ kalımları ile karşılaştırıldı. 

Bulgular: Çalışmamızdaki hastaların ortalama yaşı 59.1 idi ve hastaların % 80.5 inde endometrioid tip,% 59.1’inde grade 

1 ve % 71.1'inde evre 1 EC vardı. Ortalama ameliyat öncesi albümin değeri 4.1 g / dL ve ortalama ameliyat sonrası 1. 

günde albümin değeri 3.39 g / dL idi. Grade 2-3, evre II-IV ve endometrioid olmayan tip EC hastalarda postoperatif 

albümin düzeyi endometrioid tip, erken evre ve düşük gradeli hastalara göre anlamlı derecede düşük bulundu.  

Endometrioid tip dışı EC ve evre II- IV hastalarda ise preoperatif albümin düzeyi anlamlı olarak düşük bulundu. Ayrıca, 

postoperatif albümin değeri düşük olan hastalarda daha düşük sağkalım saptandı. 

Sonuç: Serum albümin düzeylerinin endometrium kanseri prognostik faktörleri ile ilişkili olması, albümin düzeyinin de 

bağımsız bir prognostik faktör olabileceğini düşündürmekle birlikte, bu konuda kesin yargıya varmak için prospektif 

randomize çalışmalara ihtiyaç vardır. 

Anahtar sözcükler: Endometrium kanseri, serum albümin, prognoz, sağkalım. 

 

 

INTRODUCTION 

Endometrial cancer (EC) is the second most 

common gynecological cancer in women, with 

around 380,000 new cases reported globally each 

year 1, and generally has a good prognosis if 

diagnosed early. ECs are typically diagnosed by 

endometrial biopsy or dilatation and curettage in 

patients who presents with abnormal uterine 

bleeding and post-menopausal bleeding. EC is 

surgically staged and includes total hysterectomy, 

bilateral salpingo-oophorectomy and 

lymphadenectomy. 

Many studies have reported histological type, 

grade, tumor size and stage as prognostic factors 

for EC 2,3. On the other hand, various parameters, 

including hemoglobin, total protein, albumin and 

transferrin, are used to evaluate the nutritional 

status in patients with gynecological cancers 4. 

Among these, albumin is one of the most 

investigated serum markers. 

Albumin is an important serum protein that is 

synthesized by the liver and is predominantly 

responsible for the regulation of blood osmotic 

pressure and the transport of free radicals 5. The 

rate of albumin synthesis is associated with 

nutrition and is affected by conditions such as 

malignancy, surgery and liver and kidney diseases 
6,7. Albumin level is an accepted parameter to 

evaluate malnutrition. Serum albumin level, which 

can also be used as an indicator of mortality and 

morbidity in many chronic diseases, has been 

shown to be associated with survival in breast, 

gastric and lung cancers 8-10. 

Although the number of studies into gynecological 

cancers is limited, it is predicted that pre-operative 

serum albumin levels may be an independent risk 

factor for gynecological cancers.  

In this study, aimed to determine the relationship 

between preoperative-postoperative serum 

albumin level and tumor grade, stage, histological 

type and survival in patients with EC that 

underwent surgery. 

MATERIAL AND METHODS 

This was retrospective non-randomized single-

center study. Clinical and laboratory data were 

obtained retrospectively from the hospital archive. 

A total of 128 patients with EC that underwent 

surgery between 2009 and 2019 were included in 

the study. Endometrial biopsy results for all 

patients were examined. Patients with coexisting 

malignancies or synchronous cancers were 

excluded from the analysis. 

Pathology results of the patients as well as routine 

pre- and post-operative blood test results were 

examined. Serum albumin levels were classified as 

either low (<3.5 g/dL) or normal (3.5–5 g/dL). EC 

histologic types and grades were evaluated 

according to the pathology results using the 

International Federation of Gynecologists and 

Obstetricians system for disease staging (I, II, III or 

IV). 

Statistical evaluation of the data obtained in our 

study was performed using SPSS version 22 

software. For the evaluation of the albumin values, 

normality was evaluated using the Shapiro-Wilk 

Test. Mann-Whitney U test and Independent 

Samples T test were used to test the significance of 

the difference between pairs.  Wilcoxon Signed 

Rank test was used to compare the laboratory 

findings both before and after surgery. Overall 

survival (OS) was defined as the time from the date 
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of surgery to the date of death. Mantel-Cox method 

was used to estimate survival curves, and  

differences in survival were analyzed using the log-

rank test. Differences were considered statistically 

significant at a p value < 0.05. P-values < 0.05 were 

considered significant.  

RESULTS 

Data for 128 patients with EC who underwent 

surgery at the same centre and by the same surgical 

team between December 2009 and September 2019 

were evaluated retrospectively.  

The mean age of the patients was 59.1 [26–85] 

years. Total abdominal hysterectomy and bilateral 

salpingo-oophorectomy were performed on all 

patients, and 116 patients underwent pelvic (± 

para-aortic) lymph node dissection. Evaluation of 

the patients’ pathology results revealed that 103 

patients (80.5%) had endometriod type EC, 75 

(59.1%) patients had grade 1 and 91 had stage I 

(71.1%) disease (Table 1).  

 

Table 1: Patients’ characteristics 

Parameter                                       N        % 

Histological subtype 

Endometrioid histology 

Non-Endometrioid histology 

 

103 

25 

 

80.5 

19.5 

Histological grade 

Grade 1 

Grade 2 

Grade 3 

 

75 

18 

34 

 

59.1 

14.1 

26.8 

Tumor stage 

FIGO I 

FIGO II 

FIGO III 

FIGO IV 

 

91 

14 

13 

10 

 

71.1 

10.9 

10.2 

7.8 

Preoperative albumin level 

Low 

Normal 

 

16 

112 

 

12.5 

87.5 

Postoperative albumin level 

Low 

Normal 

 

70 

58 

 

54.7 

45.3 

Status 

Alive 

Dead 

 

109 

19 

 

85.2 

14.8 
FIGO: International Federation of Gynecologists and Obstetricians system 

 

The mean pre-operative albumin value of patients 

was 4.1 (-(2.44 -5) g/dL, whereas the mean post-

operative albumin value of patients evaluated on 

post-operative day 1 was 3.39 (2.05 - 4.72) g/dL. 

A significant decrease was observed in albumin 

value on post-operative day 1 compared with the 

pre-operative albumin values (p: 0.001). However, 

no difference in postoperative albumin value was 

calculated between the groups with and without 

lymph node dissection (p :0.288). In addition, as 

the age increased, both preoperative and 

postoperative albumin values were found to be 

lower. 

The median preoperative albumin value was 4.23, 

and the mean postoperative albumin value was 3,47 

for endometrioid type EC patients. The median 

preoperative albumin value was 3.92 and the mean 

postoperative albumin value was 3,08 for non-

endometrioid type EC patients (Table 2). When the 

preoperative albumin values of the patients with 

endometrioid type EC and non-endometrioid type 

EC were compared, a statistically significantly 

lower albumin level was found in the patients with 

non-endometrioid type EC (p:0.01) (Table2).  

When the postoperative albumin levels of the 

patients with endometrioid type EC and non-

endometrioid type EC were compared, a 

statistically significantly lower albumin level was 

found in the patients with non-endometrioid type 

EC (p<0,001) (Table2) 
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There was no statistically significant relationship 

between pre-operative albumin value and tumor 

grade, but there was a relationship between post-

operative albumin value and tumor grade. When 

the postoperative albumin levels of patients with 

grade 1 and grade ≥ 2 tumor were compared, a 

statistically significantly lower albumin level was 

found in the patients with grade ≥2 tumor 

(p<0,001) (Table 2) 

 

Table 2: Comparison of albumin values (preoperative and postoperative) with endometrial cancer prognostic 

factors 

Parameters Preoperative albumin value Postoperative albumin value  

 Per. 25 Per.75 Median IQR Min. Max. Mean Std. Dev. p*** 

Stage FIGO stage I 4,00 4,57 4,24 0,57 2,10 4,72 3,46 0,46 <0,001 

FIGO Stage II, III, IV 3,59 4,33 4,00 0,74 2,05 4,53 3,24 0,54 <0,001 

 p*: 0,009 p**: 0,025  

Grade grade 1 4,00 4,50 4,24 0,50 2,60 4,72 3,53 0,45 <0,001 

grade 2 and 3 3,68 4,38 4,10 0,70 2,05 4,41 3,20 0,48 <0,001 

 p*: 0,06 p**: <0,001  

Histological type endometrioid type 4,00 4,54 4,23 0,54 2,60 4,72 3,47 0,45 <0,001 

non-endometrioid type 3,57 4,23 3,92 0,66 2,05 4,41 3,08 0,52 <0,001 

 p*: 0,01 p**: <0,001  

Per.25:Percentile 25, Per.75: Percentile 75, IQR: Interquartile Range, Min: Minimum, Max: Maximum, 

Std.Dev.:Standar Deviation 

p*: Mann-Whitney U test was performed, p> 0.05 was considered significant  

p**: Independent Sample T test was performed, p> 0.05 was considered significant  

p***: Wilcoxon Rank Test was performed, p> 0.05 was considered significant   

 

In addition, both preoperative and postoperative 

albumin levels were statistically significantly 

lower in the patients with stage 2 and above. (p: 

0,009; p:0.025) (Table 2) 

When the patients with pelvic and para-aortic 

lymph node involvement were evaluated 

separately, the postoperative albumin value was 

found to be statistically significant lower in the 

patients with para-aortic lymph node involvement 

(p:0.003) 

When the preoperative albumin levels (low-

normal) of the patients were compared with the 

survival, no statistically significant difference was 

found between the groups (p:0.898). (Figure 1). 

When the albumin levels were evaluated as low 

(<3.5 g/dL) or normal (3.5–5 g/dL) during the post-

operative period, the overall survival of the patients 

with low post-operative albumin values was 77 ± 

6.2 months (95% confidence interval [CI] = 65– 89 

months). The overall survival of the patients with 

normal post-operative albumin values was 86 ± 3 

months (95% CI = 80–92 months). The overall 

survival for all patients was 87± 3.8 months (95% 

CI = 79.5–94.7 months). This difference was 

significant when both groups were compared 

(p:0.012) (Figure 2).  
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Figure 1: Graphical Presentation of Montel-Cox Analyses of Preoperative Albumin Level and Overall 

Survival (p:0.898) 
 

 
Figure 2: Graphical Presentation of Montel-Cox Analyses of Postoperative Albumin Level and Overall 

Survival (p:0.012) 
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DISCUSSION 

The overall survival of patients with EC, which is 

the most common gynecological cancer developed 

countries, is >80% when all stages are included. 

However, when histological types are evaluated 

separately, the prognosis of type 1 EC, which is 

usually hormone sensitive and seen in the post-

menopausal period, is good if caught at an early 

stage 11. 

The recently reported opinion that nutrition has an 

impact on cancer survival has become widespread. 

Serum albumin levels are considered important 

indicators of malnutrition, and values before 

treatment were found to be effective in survival for 

many cancers 12. 

The normal serum albumin range is defined as 3.5–

5.0 g/dL, and levels <3.5 g/dL are considered 

hypoalbuminemia in the adult population 13,14. 

Malnutrition and inflammation suppress albumin 

synthesis 15, and cancer patients frequently have 

lower albumin levels, especially in advanced 

stages. In advanced stage cancers, the tumor 

burden is high and malnutrition is accompanied by 

weight loss. Low levels of serum albumin are 

associated with poor survival in cancer patients 12. 

Among gynecological cancers, the prognostic 

effect of albumin has been most frequently 

questioned in ovarian cancer, and low levels of 

albumin prior to treatment in ovarian cancers were 

associated with poor survival 12,16,17.  

A study on 337 patients with EC revealed a 

relationship between pre-treatment albumin values 

and disease-free and progression-free survival, and 

reported that serum albumin value could be shown 

as a new prognostic parameter for survival in 

patients with endometrial cancer 18. At the same 

time, pretreatment albumin level was compared 

with tumor characteristics in this study. Tumor 

stage, grade and patient age were inversely 

proportional to albumin levels. 

In a study evaluating the preoperative albumin 

levels of 345 patients with EC cancer, it was found 

that patients with older age, G1-G2 histological 

grade and FIGO stage I-II, without lymph node 

metastasis had worse overall survival when 

preoperative serum albumin levels were at a low 

level 19.   

There are very limited studies in the literature 

examining serum albumin levels and endometrial 

cancer prognosis. Our study also found results 

consistent with this limited number of studies. 

Moreover, both preoperative albumin levels and 

postoperative albumin levels were evaluated in this 

study. In our study, serum albumin levels were 

found to be associated with tumor histological type, 

tumor grade and stage, which are prognostic factors 

for endometrial cancer. Low albumin level was 

significantly associated with non-endometrioid 

histology, high grade and advanced stage. In 

addition, EC patients with normal postoperative 

albumin levels were found to have significantly 

longer overall survival than those with low albumin 

values, although there was no significant 

association between preoperative albumin level 

and overall survival. We predict that especially low 

postoperative albumin level may be important in 

terms of survival and poor prognosis for 

endometrial cancer. 

In the patients undergoing cancer surgery, 

prolonged surgery, lymph node dissection and 

postoperative lymphorrea may have an effect on 

low postoperative albumin levels. On the other 

hand, factors such as blood transfusion or albumin 

replacement may affect the postoperative albumin 

level. In this study, no significant correlation was 

found between performing lymph node dissection 

and postoperative albumin values. The low number 

of patients who did not undergo lymph node 

dissection may be the reason for this.  

Deficiencies in patient data (especially 

postoperative blood, fresh frozen plasma 

transfusion), which are typical features of 

retrospective studies, and statistical limitations due 

to low mortality rates due to generally good 

prognosis-early stage in EC can be stated as the 

weaknesses of our study.  

CONCLUSION 

Although it is supported by the data of our study 

that serum albumin level is associated with EC 

prognostic factors, there is a need for prospective 

randomize studies including intraoperative-

postoperative data for the underlying mechanisms 

of changing serum albumin levels in EC patients. 
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