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Abstract
Purpose  Frailty is a frequent and underdiagnosed multidimensional age-related syndrome, involving decreased physiological 
performance reserves and marked vulnerability against major stressors. To standardize the preoperative frailty assessment 
and identify patients at risk of adverse surgical outcomes, commonly used global health assessment tools were evaluated. 
We aimed to assess three interdisciplinary preoperative screening assessments to investigate the influence of frailty status 
with in-hospital complications irrespective of surgical complexity and radicality in older women with ovarian cancer (OC).
Methods  Preoperative frailty status was examined by the G8 geriatric screening tool (G8 Score-geriatric screening), Eastern 
Cooperative Oncology Group performance status (ECOG PS-oncological screening), and American Society of Anesthe-
siologists Physical Status System (ASA PS-anesthesiologic screening). The main outcome measures were the relationship 
between perioperative laboratory results, intraoperative surgical parameters and the incidence of immediate postoperative 
in-hospital complications with the preoperative frailty status.
Results  116 consecutive women 60 years and older (BMI 24.8 ± 5.2 kg/m2) with OC, who underwent elective oncological 
surgery in University Medical Center Mainz between 2008 and 2019 were preoperatively classified with the selected global 
health assessment tools as frail or non-frail. The rate of preoperative anemia (hemoglobin ≤ 12 g/dl) and perioperative 
transfusions were significantly higher in the G8-frail group (65.9% vs. 34.1%; p = 0.006 and 62.7% vs. 41.8%, p = 0.031; 
respectively). In addition, patients preoperatively classified as G8-frail exhibited significantly more postoperative clinical 
in-hospital complications (27.8% vs. 12.5%, p = 0.045) independent of chronological age and BMI. In contrast, ECOG PS 
and ASA PS did not predict the rates of postoperative complications (all p values > 0.05). After propensity score matching, 
the complication rate in the G8-frail cohort was approximately 1.7 times more common than in the G8-non-frail cohort.
Conclusion  Preoperative frailty assessment with the G8 Score identified elderly women with OC recording a significantly 
higher rate of postoperative in-hospital complications. In G8-frail patients, preoperative anemia and perioperative transfu-
sions were significantly more recorded, regardless of chronological age, abnormal BMI and surgical complexity. Standard-
ized preoperative frailty assessment should be added to clinical routine care to enhance risk stratification in older cancer 
individuals for surgical patient-centered decision-making.
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OC	� Ovarian cancer
OR	� Odds ratio
SCS	� Surgical complexity score
SIOG	� Société Internationale d’Oncologie 

Gériatrique
SD	� Standard deviation
WHO	� World Health Organization
YS	� Years

What does this study add to the clinical work 

“Influence of interdisciplinary frailty screening on 
perioperative complication rates in elderly ovarian 
cancer patients – results of a retrospective obser-
vational study.” Is the consciousness, that the pre-
operative frailty evaluation in women with ovarian 
cancer seems to be useful to standardizedly enhance 
the individual risk stratification of in-hospital com-
plications.

Introduction

Ovarian cancer (OC) is the second most common gynae-
cologic malignancy in developed countries after uterine 
carcinomas [1]. 313,959 women were newly diagnosed in 
2020 and 207,252 patients died of OC worldwide according 
to the Global Cancer Statistics [2]. The median age of OC 
patients is 68 years (ys) and 43% of OC cases, as well as 64% 
of deaths from OC occurred in women over 65ys of age [3]. 
Standardized treatment requires complete surgical staging by 
laparotomy feasible with multi-visceral resections to reduce 
the postoperative tumor burden as radically as possible [4].

Increased chronological age is associated with more 
aggressive and advanced disease stages requiring adequately 
multimodal treatment options [5], but the independent role 
of higher age on morbidity and mortality remains controver-
sial discussed [6, 7]. In addition, the elderly population is 
less likely to undergo all types of standardized multi-dimen-
sionally oncological investigations resulting in an overall 
poorer outcome in older cancer patients [8–10]. Equally, the 
prognostic influence of an abnormal BMI on the postopera-
tive outcomes remains unclear [11]. The obese-paradox can 
be explained by the fact that on the one hand a higher BMI 
constitutes a risk factor for tumor developing as well as for 
increasing surgical complexity with higher incidences of 
wound infections, more intraoperative blood loss and longer 
operating times [12, 13]. Otherwise underweighting is also a 
prognostic parameter for shorter postoperative survival [13].

Frailty, defined as a multidimensional aging-related clini-
cal syndrome of decreased homeostatic reserves and func-
tion due to multiple organ systems and characterized by vul-
nerability to adverse health outcomes [14], is generally more 
prevalent in the elderly population and particularly higher 
in female cancer patients [15, 16]. Overall, the chronically 
underdiagnosed condition “frailty” reaches a prevalence 
ranging between 11 and 43% in the general population [17]. 
The need for preoperative frailty status detection is justi-
fied by the fact that surgical interventions are highly stress-
ful and the frail cohort is less able to tolerate and adapt 
to radical procedures [18, 19]. This relationship between 
surgical distress and impaired frailty status especially affects 
OC patients [10]. At time of diagnoses, most advanced dis-
eases requiring an impaired global health status based on 
large quantities of intra-abdominal ascites and greater tumor 
burden were examined, so that extended cytoreductive pro-
cedures should be required to reach complete macroscopic 
absence from tumor, as one of the strongest prognostic risk 
factor [20]. Therefore, it is important to provide a thorough 
inter-professional preoperative workup including, for exam-
ple, pre-habilitation, nutrition counseling, physiotherapy, 
and postoperative rehabilitation in the elderly patient popu-
lation [21].

To identify frail patients who might benefit from a 
(CGA), there are many different, screening tools to assess 
the individual global health status before major surgery 
through inconsistent and not standardized [20, 22, 23]. 
The G8 geriatric screening tool (G8 Score) proved to be a 
reproducible and particularly user-friendly screening instru-
ment, especially in surgical disciplines, with its main focus 
on nutrition, mobility and comorbidities in combination 
with chronological age [24–26]. One main advantage of the 
G8 Score is, that the scoring system is collected by a sim-
ple multiple-choice questionnaire, which can be routinely 
administered by oncologists [27]. Furthermore, the diagnos-
tic value of the G8 Score was validated especially for cancer 
patients with surgery indication to identify impairments in 
the CGA [28]. The Eastern Cooperative Oncology Group 
performance status (ECOG PS) appraises the basic func-
tional and mental status and is commonly used in oncology 
disciplines [29]. The American Society of Anesthesiologists 
Physical Status System (ASA PS) is an internationally stand-
ardized, subjective grading system used by anesthesiologists 
to classify the preoperative overall medical health status of 
adult patients [30].

The aim of this study was to examine the relationship 
between the interdisciplinary examined preoperative frailty 
status and postoperative in-hospital complications. Moreo-
ver, we examined the association between frailty status and 
perioperative laboratory parameters as well as transfusion 
rates in a consecutive cohort of elderly OC patients under-
going standardized surgical treatment. This retrospective 
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study should be viewed as preliminary work for subsequent 
prospective studies to determine whether participants benefit 
from preoperative routine frailty risk stratification and in the 
case of frailty-detection from a subsequent CGA.

Materials and methods

This retrospective cohort analysis reports data from women 
with all stages of OC older than 60ys of age, treated at the 
University Medical Center Mainz–Johannes–Gutenberg 
University, Mainz, Germany, between January 2008 and 
December 2019. Standardized tumor de-bulking opera-
tions, primary or interval surgery after neoadjuvant chemo-
therapy, depending on tumor stage and the expected chance 
of macroscopic complete resection, were required. As part 
of the routine pre-surgical patient evaluation, the patients’ 
preoperative global health status was assessed by different 
assessment tools (Table 1).

We searched the hospital database to capture general 
patient characteristics (chronological age, BMI, preop-
erative frailty evaluation), including tumor characteristics 

(tumor stage (FIGO), histological grade and type), surgi-
cal parameters (postoperative residual tumor burden, surgi-
cal complexity score (SCS) and operative revisions), and 
postoperative events. The Body Mass Index [BMI (kg/m2)] 
was used, according to the recommendation of the World 
Health Organization (WHO), as the measure to classify 
underweight, overweight and obese in adults [31]. The rates 
of perioperative clinical and surgical complications were 
systematically derived according to the International Sta-
tistical Classification of Diseases and Related Health Prob-
lems (ICD-10) [32] corresponding to the Veteran Affairs’ 
National Surgical Quality Improvement Program (NSQIP) 
[33, 34]. The automated recording of postoperative compli-
cations through systematic coding implies the completeness 
and reproducibility of the documentation.

To retrospectively characterize the surgical effort, we 
used the reported postoperative tumor burden in the opera-
tion report and the surgical complexity score (SCS) by Aletti 
et al. [35]. SCS describes the level of difficulty and extent 
of surgical cytoreduction in patients with advanced OC 
and is divided into low, intermediate, and high complex-
ity score groups [21]. Operative revisions were defined as 

Table 1   Global health assessment tools with frailty definitions

Assessment and frailty definitions utilized in the analysis
G8 Score G8 geriatric screening tool, ECOG PS eastern cooperative oncology group performance status, ASA PS American society of anesthesi-
ologists physical status system, ys years, n = number of patients
Bold written words: analyzed main categories

Global health assessment tool Assessment definition Frequencies n (%)

G8 geriatric screening tool (n = 110) (G8 
Score)

G8-frail: ≤ 14 points G8-frail: 56 (50.9)
G8-non-frail: > 14 points G8-non-frail 54 (49.1)

Eastern Cooperative Oncology Group (ECOG 
PS) performance status (n = 100)

ECOG 0: Fully active, no performance restrictions ECOG 0 28 (28.0)
ECOG 1: Strenuous physical activity restricted; fully ambulatory 

and able to carry out light work
ECOG 1 49 (49.0)

ECOG 2: Capable of all self-care but unable to carry out any work 
activities. Up and about > 50% of walking hours

ECOG 2 18 (18.0)

ECOG 3: Capable of only limited self-care; confined to bed or 
chair > 50% of walking hours

ECOG 3 5 (5.0)

ECOG 4: Completely disabled; cannot carry out any self-care; 
totally confined to bed or chair

ECOG 0 28 (28.0)

American Society of Anesthesiologists Physical 
Status System (ASA PS) (n = 109)

ASA 1: A normal healthy patient ASA 2 48 (44.0)
ASA 2: A patient with mild systemic disease ASA 3 61 (56.0)
ASA 3: A patient with severe systemic disease that limits activity 

but is not incapacitating
ASA 4: A patient with an incapacitating severe systemic disease 

that is a constant threat to life
Age (n = 116) Mean age [years]  ± SD 70.88 ± 5.93 60–65 years 22 (19.0)

65–70 years 32 (27.6)
71–80 years 62 (53.4)

BMI (n = 113) Median BMI [kg/m2] 25.36 [16.0–55.0]  ≤ 25 61 (54.0)
 > 25 52 (46.0)
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the indication of a re-operative procedure caused by suture 
or fascia dehiscences, potentially secondary wound closure 
needed, mechanical ileus or insufficiencies of bowel anas-
tomoses as well as secondary hemorrhage.

Long-term follow-up data were collected through tel-
ephone calls, written inquiries to the patients or their physi-
cians, and by checking the available patient clinical records 
up to February 2021.

The G8 geriatric screening tool (G8 Score), established 
in 2011 by Bellera et al. is a geriatric screening tool, rec-
ommended by the Société Internationale d’Oncologie 
Gériatrique (SIOG) [25] and was calculated routinely by 
oncologists or geriatricians. The G8 Score consists of seven 
questions from the Mini Nutritional Assessment (MNA) 
questionnaire and includes chronological age, as the 8th item 
in its calculation [36]. The scoring system ranges from zero 
points (heavily impaired-G8-frail) to seventeen points (not 
at all impaired – G8-non-frail) with the original cut-off value 
of ≤ 14 points as an indication of frailty [37].

The Eastern Cooperative Oncology Group performance 
status (ECOG PS), as one of the most common methods 
to measure physiological reserves and functional status in 
cancer patients, was assigned individually by the operating 
surgeon or the attending oncologists during the pre-opera-
tive consultation. The degree of functional impairment is 
divided into six categories, as a simplification of 1948 first 
described Karnofsky status [38]. Five points, the maximum 
of the score, represent clinical death, while a value of zero 
points represents normal unrestricted daily live activities 
before disease [39].

The American Society of Anesthesiologists Physical Sta-
tus System (ASA PS) is an internationally commonly used 
subjective rating system, to categorize the preoperative over-
all medical health status of adult patients, first described in 
1941 [40]. The current ASA PS classification was proposed 
in 1963 by Dripps et al. [41]. The classification instrument 
ranges from ASA 1 – a healthy patient without any systemic 
disturbance to ASA 6 – a brain-dead patient whose organs 
are removed for organ donation [30, 42]. According to the 
inclusion criteria of the current study, emergency surgeries 
were excluded, thus ASA Class 5 and 6 were not involved 
in the evaluation.

Statistical analyses were performed with SPSS statistical 
software program, version 23.0 V5 R (SPSS Inc, Chicago, 
IL, U.S.A.) and StatalC 16 V5. Patients’ characteristics were 
given in absolute and relative frequencies (categorical data) 
as mean (± standard deviation (SD)) for normally distributed 
or as median with their interquartile ranges (IQR) for non-
parametric data. The frequency of distribution of categorical 
variables was compared with Fisher’s exact test and correla-
tions were calculated with Pearson correlation. First, pre-
operative frailty screening was performed according to the 
current categorization of the three examined global health 

assessment tools to detect the preoperative frailty status of 
the OC patients (Table 1). Moreover, to assess the usability 
in a clinical context, we divided the study cohort into three 
groups, according to the chronological age (60–65 ys vs. 
65–70 ys vs. 71–80 ys), as well as two groups with lower 
and higher BMI than the median. Second, we investigated 
the impact of these various patient evaluation systems on 
perioperative complications using the exact chi-square test. 
A two-tailed p value < 0.05 was considered statistically 
significant. All tests should be understood as explorative 
analysis; no adjustment for multiple testing has been made.

To eliminate the concurrent effects of BMI and chrono-
logical age as other possibly predictive factors of the pre-
operative frailty as baseline confounder, these variables we 
determined the propensity score model (PSM).

Results

A total of 116 women aged 60 ys and older (mean 
70.9 ± 5.9 ys with a mean BMI 24.8 ± 5.2 kg/m2) were eli-
gible for this study (for details see Fig. 1). Patients’ charac-
teristics are presented in Table 2. The preoperative global 
health status was determined for all study participants by 
the three interdisciplinary global health assessment tools, 
according to the international determined classification defi-
nitions (Table 1).

Patients preoperatively classified as G8-frail were signifi-
cantly more likely to have in-hospital complications, such 
as nosocomial pneumonia, cardiac failure and thrombosis 
or pulmonary embolism, as well as acute renal failure (total 
complications: G8-frail: 27.8% vs. G8-non-frail: 12.5%, 
p = 0.045) (Table 3). In contrast, postoperative clinical com-
plications were not associated with ECOG PS and ASA PS 
nor with chronological age or higher BMI in the cohort. 
Overall, from a surgical perspective, no differences in sur-
gical radicality were found depending to the preoperative 
frailty status (p values of SCS all > 0.05). Furthermore, rates 
of operative revisions correlate significantly with higher 
chronological age (age 60–65 ys: 0.0% vs. age > 65–70 ys: 
23.8% and age > 70 ys: 76.2%, p = 0.024; respectively). Nev-
ertheless, preoperative evaluation as G8-frail should raise 
the awareness that an increased revision rate occurs in eve-
ryday clinical practice (G8-frail: 25.9% vs. G8-non-frail: 
12.5%, p = 0.073). In addition, preoperative classification 
as “frail” using the G8 Score was significantly associated 
with preoperative anemia (G8-frail: 65.9% vs. G8-non-
frail: 38.5%, p = 0.006) and perioperative transfusion rates 
(G8-frail: 62.7% vs. G8-non-frail: 41.8%, p = 0.031) (Table 3 
and Fig. 2). In contrast, the conventionally used global health 
assessment tools (ECOG PS and ASA PS) were not associ-
ated with preoperative anemia or transfusion indication.
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In PSM, chronological age and BMI did not persist as 
statistically significant prognostic factors for complications 
in the matched groups, independent of G8 Score, because 
the accumulation of complications did not correlate with 
age and BMI. The complication rate in the G8-frail cohort 
was 1.7 times more common than in the G8-non-frail cohort.

Discussion

This study examines the prognostic influence of various 
interdisciplinary frailty assessment tools on the prevalence 
of postoperative in-hospital complications, anemia and 
transfusion rates in OC patients. We assessed the frailty 
status with three interdisciplinary global health assessment 
tools: G8 Score, ECOG PS and ASA PS and validated their 
prognostic impact in a highly selected patient cohort with 
exclusively elderly women with OC.

Up till now, no evidence-based data examining the predic-
tive influence of preoperative diagnosed frailty status with 
G8 Score for postsurgical outcomes in OC patients exist. 
In our study, frailty evaluation with the G8 Score proved 
to be the best indicator for postoperative in-hospital com-
plications. In addition, our study group demonstrated, that 
G8-frail women (50.9%) suffered more often from preop-
erative anemia (65.9% vs. 34.1%; p = 0.006) and received 
significantly more perioperative transfusions (62.7% vs. 

41.8%; p = 0.031). Similar results have been found by sev-
eral smaller investigations, prospective and retrospective, 
which used a variety of frailty screening tools to examine 
an association between frailty and postoperative outcomes 
in specific surgical populations [43–45].

According to the most popular definition of “the pheno-
type of frailty” by Fried and colleagues, its impact on several 
outcome measures in oncologic surgery was validated by 
different study groups [46]. In the context of Clavien IV/V 
complications after gynecological cancer surgery, Uppal 
and colleagues published results of in total 6551 patients 
[45]. They calculated a modified frailty index with 11 vari-
ables as a predictive parameter of the need for critical care 
support and an increased 30-day postoperative mortality. 
Moreover, Inci and colleagues recently published in their 
prospective cohort trial with 226 women (median age 59ys, 
range from 18 to 87 ys) with several kinds of gynecologi-
cal cancer surgery, that Fried Frailty Score could not sig-
nificantly predict postoperative complications (OR: 2.41, 
95%- CI [0.91–6.41], p = 0.077) [20]. Contrastingly to our 
findings, they postulated, that ECOG PS, BMI and albumin 
levels < 3.6 g/dl estimated severe postoperative complica-
tions. Possibly, our contrasting results might be explained 
by the fact that our study cohort was highly selected with 
executively OC patients all 60 ys of age and older (mean 
age: 70.9 ± 5.9 ys), almost 49.1% G8-frail women. Overall, 
our study group recently demonstrated the worse impact of 

Fig. 1   Consort statement
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Table 2   Patient characteristics 
ovarian cancer (n = 116)

Parameter Frequencies mean ± SD, 
median [25–75%]

Mean chronological age [years] 70.9 ± 5.9
Mean Body Mass Index [kg/m2] 24.8 ± 5.2
Mean length of hospitalization [days] 15.97 ± 11.82
Median follow-up time [months] 26.0 [12.0–39.0]
Tumor stage (FIGO) number of patients (%)
 I 13 (11.2)
 Ia 8 (6.9)
 Ib 1 (0.9)
 Ic 4 (3.4)
 II 6 (5.2)
 IIa 2 (1.7)
 IIb 4 (3.4)
 III 74 (63.8)
 IIIa1i + IIIa1ii + IIIa2 2 + 3 + 0 (1.7 + 2.6 + 0.0)
 IIIb 13 (11.2)
 IIIc 56 (48.3)
 IV 17 (14.7)
 Iva 2 (1.7)
 IVb 15 (12.9)

Early ovarian cancer
 (FIGO I–FIGO IIA) 15 (12.9)

Advanced ovarian cancer
 (FIGO > IIA) 97 (83.6)

Histological grade
 G1 6 (5.3)
 G2 21 (18.4)
 G3 87 (76.3)

Histological type
 Serous 86 (74.1)
 Low grade 5 (4.3)
 High grade 81 (69.8)

Others
 (e.g., Mucinous, endometrioid, others, unknown) 30 (25.7)

Postoperative residual tumor burden
 None 67 (58.3)
 Present 46 (40.0)
 Unknown 2 (1.7)

SCS–Surgical complexity score
 Low 38 (33.3)
 Intermediate 55 (48.2)
 High 21 (18.4)

Events
 Relapse 49 (42.2)
 Death due to OC 47 (40.5)
 Death 55 (47.4)
 Death within 60 days 4 (3.4)

Postoperative in-hospital complications
 Total 25 (21.6)
 Cardial 7 (6.0)
 Pulmonary 6 (5.2)
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G8-frail status on progression-free survival for OC patients 
[21].

The BMI as independent prognostic parameter in onco-
logic patients treating surgically is controversially discussed 
in the literature currently available [47]. Women with OC 
fully reflected the obesity-paradox. On the one hand, the 
oncological outcome of obese women is significantly worse 
and a higher BMI is a risk factor for developing various sub-
types of ovarian tumors [11, 48, 49]. Additionally, obesity 
was demonstrated as a significant risk factor for develop-
ing postoperative wound infections, reporting more surgical 
blood loss and longer operating time, based on the increased 
surgical complexity [12, 13]. Otherwise, the underweight 
patients, almost women with advanced staged of OC with 
intra-abdominal ascites and greater tumor burden were most 
at risk of major postoperative complications, including long-
term mortality (e.g., pneumonia, thromboembolic events, 
cardiovascular and cerebrovascular events, ICU admission 
or readmission) [13]. In our study, neither underweight nor 
overweight were independently associated with the rate 
of postoperative complications (all p values > 0.05). We 
explained this lack of connection with the highly association 
between the occurrence of postoperative complications and 
preoperative frailty, detecting with selected frailty assess-
ment tools in patients with OC.

Concerning the fact that elderly, almost frail women with 
OC often were undertreated, Dion and colleagues examined 
1119 women, of which 147 were 75 ys and older, surgically 
treated between 2007 and 2015 in a retrospective multicenter 
trial [50]. Their results showed, that surgeons modified their 
operative approach in elderly women. They underwent fewer 
bowel resections (32% vs. 67%, p < 0.001) and in this con-
text the study group experienced fewer postoperative com-
plications (22.6% vs. 38.9%, p < 0.001) in the sub-cohort of 
the elderly with an overall worse prognosis. Consequently, 
the qualification of preoperative frailty, especially in patients 
with newly diagnosed advanced OC might be useful and 
predictive diagnostic parameter for clinical decision-making 
[51, 52]. We tried to overcome this bias of different sur-
gical effort according to the frailty status or chronological 
age with no differences according to the surgical complex-
ity score. In our study cohort, operative revisions were not 

predicted by preoperative frailty status, in contrast to a sig-
nificant correlation to increasing age (76.2% vs. 23.8% vs. 
0.0%; p = 0.024).

However, there is no universally accepted definition of 
frailty that has been operationally studied with a variety of 
screening tools, although there is a consensus that frailty is a 
chronically biological state or syndrome of diminished resil-
ience to stressors resulting from deterioration in multiple 
physiological systems [53–56]. Frailty encompasses a con-
stellation of clinical attributes, including low activity levels 
rather than loss of skeletal muscle mass and poor endurance 
in combination with comorbidities and polypharmacy [14].

The main focus on nutrition, mobility and comorbidi-
ties combined with chronological age seemed to account 
for the strong association between preoperative frailty and 
the mentioned outcome parameters in the patient cohort of 
older women with OC [21]. This prompted our decision to 
examine the G8 Score as the preoperative frailty screening 
tool for OC patients before major de-bulking surgery. The 
G8 Score proved to be a practical and time-saving screen-
ing test, especially for elderly cancer patients before major 
abdominal surgical intervention and for identifying frail 
patients who could benefit from a subsequent detailed CGA 
[25, 57]. In contrast to the G8 Score, neither the ECOG PS, 
which was the standard of care used by oncologists nor the 
anesthesiologists’ classification system (ASA PS) could pre-
dict outcomes. Regarding an unselective cohort of women 
with gynecologic cancers, a German study group from the 
Charité University Center Berlin published the RISC-Gyn 
Trial, in which postoperative complications were predicted 
by an ECOG PS > 1 and various domains of quality of life as 
well as the preoperative nutrition status in 2020 [58]. Gian-
nica and colleagues suggested that oncological surgery in 
elderly women with gynecological malignancies older 
than 70 ys with ASA PS 3 and 4 resulted in a higher rate of 
serve morbidity, whereas acceptable perioperative morbid-
ity with similar median postoperative hospital stay (8 days) 
and mortality rate (median 3%) was recorded in total [59]. 
The contrasting results might be explained by our highly 
selected study population of executively OC patients solely 
with laparotomies and the fact, that the G8 Score enabled a 
multidimensional view of the cancer patient’s global health 

SD standard deviation, FIGO International Fédération of Gynecology and Obstetrics, OC ovarian cancer, G 
histological grade, SCS surgical complexity score, n = number of patients
Bold written words: analyzed main categories

Table 2   (continued) Parameter Frequencies mean ± SD, 
median [25–75%]

 Nephrological 1 (0.9)
 Thromboembolic 1 (0.9)
 Multiorgan failure 8 (6.9)
 Death within hospital stay 2 (1.7)
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domains [60]. Moreover, G8 Score dichotomizes the study 
cohort into frail or non-frail, while ASA PS and the ECOG 
PC classification systems standardly range from 1 to 4.

Several limitations of our study should be noted. First, we 
declared analyses of a retrospective and single-institution-
designed study. This may be particularly important regarding 
incomplete follow-ups, which was successfully reduced to a 
minimum of 14 patients (9.2%) by reaching out to patients 
and physicians through various communication channels and a 
comprehensive review of clinical records. Frailty status screen-
ing was offered to all women 60 ys and older with OC seen at 
preoperative consultation. We further sought to reduce the pos-
sible systemic errors resulting from the wide range of different 
surgical interventions and surgeons by operating on all patients 
in one University hospital according to the current national 
guidelines. Lastly, further studies are required to determine 
specific risk factors in patients undergoing oncological surgery 
and to specify the impact of preoperative frailty status. Large-
scale projects were needed to develop protentional preopera-
tive interventions that may limit the postoperative complica-
tion rate in the frail elderly cohort.

In conclusion, the preoperative classification as G8-frail 
has been shown to be a significant risk factor for increased 

in-hospital morbidity in elderly women with gynecological 
cancer [61]. Moreover, we could demonstrate the G8 Score 
as “an independent prognostic marker in elderly patients 
with OC independently of maximal surgical effort” [21]. 
Our findings underline the need for a standardized frailty 
status-detection algorithm using validated screening tools to 
identify the subgroup of patients, who may benefit from the 
full CGA to define the patients being at risk for periopera-
tive complications. Even if it seems reasonable to establish 
multidisciplinary pre-habilitation programs, to identify non-
oncologic issues promoting perioperative complications, to 
improve global health status, and especially in the subgroup 
of frail patients to reduce perioperative complications. Its 
impact goes beyond the scope of this study and might be 
addressed in further prospective clinical trials. In contrast, 
the majority of the patients were classified as non-frail and 
should receive standardized, maximal surgical efforts to 
avoid under-treatment. Consecutively, in a recently pub-
lished trial from our study group, we could demonstrate the 
overall worse oncological outcome of patients with residual 
tumor burden in accordance to the preoperative frailty-strat-
ification (G8-frail, no-residual tumor burden: vs. G8-non-
frail, non-residual tumor burden) [21]. In the subgroup of 

G8-frail G8-non-frail clinical
complica�ons -

frail

clinical
complica�ons -

non-frail

anemia - frail anemia - non-frail transfusions - frail transfusions - non-
frail

Outcome messuares according G8 frailty status
pr

oc
en

to
fp

a�
en

ts

p=0.045 p=0.006 p=0.031

Fig. 2   Outcome measures according G8 frailty status
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frail patients, an individualized patient-centered treatment 
option must be discussed. Further prospective research 
should be initiated to confirm these findings and to improve 
the identification of the preoperatively frail patient who 
requires individualized modified therapy management in a 
standardized manner.
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