
Impact of lymphadenectomy and lymphoedema
on health-related quality of life 1 year after
surgery for endometrial cancer. A prospective
longitudinal multicentre study
M Wedin,a K St�alberg,b J Marcickiewicz,c E Ahlner,d �A �Akesson,e G Lindahl,d

NB Wodlin,a P Kjølhede,a on behalf of the LASEC study group
a Department of Obstetrics and Gynaecology in Link€oping, Department of Biomedical and Clinical Science, Link€oping University, Link€oping,

Sweden b Department of Women’s and Children’s Health, Uppsala University, Uppsala, Sweden c Department of Obstetrics and Gynaecology,

Varberg Hospital, Varberg, Sweden d Department of Oncology, Department of Biomedical and Clinical Science, Link€oping University,

Link€oping, Sweden e Department of Obstetrics and Gynaecology, Sahlgrenska University Hospital, Institute of Clinical Sciences, Sahlgrenska

Academy at the University of Gothenburg, Gothenburg, Sweden

Correspondence: M Wedin, Department of Obstetrics and Gynaecology, University Hospital, 581 85 Link€oping, Sweden. Email:

Madelene.Wedin@regionostergotland.se

Accepted 10 July 2021. Published Online 7 September 2021.

Objective To assess the impact of lymphadenectomy and

lymphoedema of the lower limbs (LLL) on health-related quality

of life (HRQoL) 1 year after surgery for endometrial cancer (EC).

Design Prospective longitudinal cohort multicentre study.

Setting Departments of obstetrics and gynaecology at four

university hospitals, six central hospitals and four county hospitals

in Sweden.

Population Two-hundred-and-thirty-five women with early stage

EC were included; 116 with high-risk EC underwent surgery

including lymphadenectomy (+LA), and 119 with low-risk EC had

surgery without lymphadenectomy (�LA).

Methods The generic SF-36 and EQ-5D-3L and the

lymphoedema-specific LYMQOL questionnaire were used to assess

HRQoL. LLL was assessed by systematic circumferential

measurements of the legs enabling volume estimation, clinical

evaluation and patient-reported perception of leg swelling. All

assessments were carried out on four occasions; preoperatively,

and 4–6 weeks, 6 months and 1 year postoperatively.

Main outcome measure HRQoL scores.

Results No significant differences were seen in HRQoL between

the +LA and –LA groups 1 year postoperatively. Irrespective of

method of determining LLL, women with LLL were significantly

more affected in the LYMQOL domains Function,

Appearance/body image and Physical symptoms, but not in the

domain Emotion/mood, than women without LLL. No such

differences were seen in the generic HRQoL or in the LYMQOL

global score between the groups with and without LLL.

Conclusions Lymphadenectomy did not seem to affect generic

HRQoL adversely. Irrespective of the method of measuring,

LLL affected the lymphoedema-specific HRQoL negatively,

mainly in physical domains, but had no impact on the generic

HRQoL.

Keywords Endometrial cancer, health-related quality-of-life, lower

limb, lymphadenectomy, lymphoedema.

Tweetable abstract Lymphoedema has impact on lymphoedema-

specific, but not on generic, HRQoL, 1 year after surgery for EC.

Please cite this paper as: Wedin M, St�alberg K, Marcickiewicz J, Ahlner E, �Akesson �A, Lindahl G, Wodlin NB, Kjølhede P; the LASEC study group. Impact of

lymphadenectomy and lymphoedema on health-related quality of life 1 year after surgery for endometrial cancer. A prospective longitudinal multicentre

study. BJOG 2022;129:450–460.

Introduction

Endometrial cancer (EC) is the most common gynaecologi-

cal cancer in the western world.1 The survival rate is

steadily increasing2,3 and the number of long-term EC
Registration: The study was registered in ClinicalTrial.gov (ID:

NCT02115477; initial release 04/13/2014)
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survivors is high, mainly because of diagnosis at an early

stage and effective surgical and oncological treatment,

Therefore it is important to highlight and focus on health-

related quality of life (HRQoL) aspects.

Lymphadenectomy (LA) is an important component in

primary surgery for early stage EC to determine adjuvant

oncological treatment and prognosis for the patient.4–6 LA

is suggested to be a strong aetiological factor for the devel-

opment of lymphoedema of the lower limbs (LLL) after

surgery for EC7,8 and LLL has been shown to affect HRQoL

negatively.9–15 The literature on the association between

HRQoL and LA in gynaecological cancer is scarce and the

methodology of reporting HRQoL is restricted to cancer-

specific generic HRQoL.11,12

The impact of LA and LLL on HRQoL after surgery for

EC and the impact of LLL on domains in symptom-specific

forms of HRQoL are still not established. We have recently

published the results of a prospective, longitudinal observa-

tional study, the Lymphedema After Surgery for Endometrial

Cancer trial (the LASEC trial), that investigated the inci-

dence of LLL 1 year after surgery for EC with LA (+LA) and
without LA (�LA), and found significant variation in the

incidence depending on mode of measurement.16 The pre-

sent study covers a secondary objective of the LASEC trial.

The aim of this study was to determine whether LA

influenced generic HRQoL 1 year after surgery for EC. A

secondary aim was to analyse the HRQoL in women with

and without LLL to determine the impact of LLL on gen-

eric and lymphoedema-specific HRQoL domains. The

hypotheses were that both LA and LLL adversely influence

HRQoL.

Methods

A prospective longitudinal observational cohort multicentre

trial, the LASEC trial, was performed between June 2014

and January 2018. The trial was conducted at four univer-

sity hospitals, six central hospitals and four county hospi-

tals in Sweden.

The study was approved by the Regional Ethics Board of

Link€oping University (Dnr 2013/373-31) and conforms to

the STROBE requirements.

The LASEC trial has been described in detail elsewhere.16

Briefly, women diagnosed with presumed early stage of EC

and assigned for primary surgery according to the Swedish

National Guidelines for Endometrial Cancer17 were eligible

for the trial. The inclusion criteria were: 18 years of age or

older, presumed early-stage (the International Federation of

Gynecology and Obstetrics Stage I and II) EC (endometri-

oid and non-endometrioid carcinomas), World Health

Organization performance status less than 3 and profi-

ciency in Swedish. Exclusion criteria were: uterine sarcoma,

previous pelvic radiation therapy or previous pelvic or

para-aortic LA, congenital malformation of the lymphatic

system or previous treatment of lymphoedema, ongoing

treatment of arterial or venous insufficiency in the lower

limbs and substantial physical or major mental disability.

After oral and written informed consents were provided,

the participants were assessed on four occasions; preopera-

tively, then 4–6 weeks, 6 months and 1 year postopera-

tively. On each occasion the participants filled in three

HRQoL forms; two generic HRQoL instruments, the 36-

item Short Form Health Survey (SF-36) and the three-level

version of the EuroQol group five-dimension form (EQ-

5D-3L), and the leg version of the condition-specific

instrument the Lymphoedema quality of life questionnaire

(LYMQOL). Demographic and clinical data were collected

prospectively.

Surgical and oncological treatment
Classification of EC into low risk and high risk and the

extent of the surgery is shown in Figure S1. The women

who were classified as low-risk EC constitute the –LA
group and the women classified as high-risk EC constitute

the +LA group. The mode of surgery was at the discretion

of the surgeon and performed in agreement with the

patient. The LA, which was conducted in the high-risk EC

group, comprised the pelvic and para-aortic lymph nodes.

The extent of the LA was distally from the level of the

inguinal ligament in the pelvis and proximally to the renal

veins. The surgeon determined the extent of the LA by tak-

ing into account the patient’s co-morbidity and body con-

stitution.

Complications within 6 weeks postoperatively were cate-

gorised according to the contracted form of the Clavien–
Dindo (C-D) classification.18

Adjuvant treatment with chemotherapy or radiation

therapy was given according to the Swedish National

Guidelines for Endometrial Cancer.17

Instruments for assessment of HRQoL

EQ-5D-3L
EQ-5D-3L is a widely used standardised instrument for

measuring generic health status, and describes five dimen-

sions: mobility, self-care, usual activities, pain/discomfort

and anxiety depression. The respondents are requested to

answer questions on each of the five dimensions describing

the severity of impairment on a three-level scale (No prob-

lems, Moderate problems and Severe problems). This

health state can be converted into utility, using a weighted

health state index by applying scores from EQ-5D-3L value

sets elicited from the general population, to calculate the

HRQoL. The index ranges from �0.594 to 1. Zero indicates

the state of death and one indicates full health. The EQ-

5D-3L has been validated in a Swedish setting.19
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SF-36
The SF-36 is a widely used generic instrument for evalu-

ating HRQoL. The SF-36 consists of 36 questions and is

divided into eight subscales: physical functioning, role

limitations as a result of physical problems, bodily pain,

general health perception, vitality, social functioning, role

limitations due to emotional problems and mental

health, and two summary component scales; a physical

component summary (PCS), and a mental component

summary (MCS). Each scale has a score, which is the

weighted sum of the questions in their section. Each

scale is transformed into a 0–100 scale. A higher score

indicates better health. The SF-36 has been validated in

a Swedish setting.20

LYMQOL
LYMQOL is a lymphoedema-specific HRQoL tool for the

limbs originally constructed by Keeley et al.21 and the

Swedish versions have previously been validated.22 The leg

version of LYMQOL consists of 28 items. Twenty-seven

items are categorised into four domains: function, appear-

ance/body image, physical symptom and emotion/mood.

Each of the 27 items is scored as Not at all (= 1); A little

(= 2); Quite a bit (= 3) or A lot (= 4). The total score for

each domain is reported as the mean of the score of the

items included in the domain. If more than 50% of items

in a domain are not answered, the score of the domain is

set at 0. Consequently, the scores range from 0 to 4. Higher

scores indicate lower HRQoL. Item 28 comprises a measure

of the global HRQoL, and is reported on a scale from 0

(poor HRQoL) to 10 (excellent HRQoL) as the global

score.

Patient-perceived swelling of the legs
The Swedish version of the LYMQOL contains two ques-

tions concerning the perception of swelling of the legs, one

for each leg. Swelling is classified into four grades: Not at

all; A little; Quite a bit or A lot. Not at all was categorised

as no lymphoedema whereas any of the other classes was

categorised as lymphoedema.

The change in degree of perceived swelling from base-

line to the 1-year assessment was categorised as No swel-

ling if both legs were graded Not at all on both

occasions, and as Unchanged swelling provided that the

swelling was graded as A little or more and the same on

both occasions in both legs. The category De novo swel-

ling was used if both legs at baseline were graded as Not

at all and at least one of the legs at the 1-year assess-

ment was graded as A little or more. Likewise, the cate-

gory Progress of swelling was used if a swelling graded

as at least A little at baseline in one of the legs increased

in grade of swelling at the 1-year assessment.

Determination of LLL by increase in leg volume
Systematic measurement of leg circumference from a fixed

point above the malleolus to the groin with 4-cm intervals

enabled calculation of leg volume according to the cone

model as described by Sitzia.23 Trained lymphoedema ther-

apists conducted the measurements and, if possible, the

same therapist performed the measurements on all four

occasions. The therapists were blinded to the outcome of

the volume calculation and had no access to the previous

circumference measurements.

Since body mass index (BMI) is a strong independent

predictor of lymphoedema24 and the +LA and –LA groups

in this study differed significantly in BMI, we used BMI-

adjusted leg volumes to assess the occurrence of LLL. The

volume change from baseline preoperatively to 1 year was

classified as lymphoedema if the increase was at least 10%

in one of the legs, and as no lymphoedema if the increase

was less than 10% in both legs.

Clinical evaluation of LLL
Clinical grading of the legs included inspection, palpation,

elevation of the leg and leg function, and was performed

by lymphoedema therapists according to the method

described by Bruna et al.25 The grading of lymphoedema

was done on a five-level scale ranging between 0 and 4

where Grade 0 is normal; Grade 1 is pitting oedema disap-

pearing with elevation; Grade 2 is discoloured skin with

pitting oedema that decreases with elevation, with slight

function disability; Grade 3 is increased skin changes, mini-

mal pitting response, minimal change with elevation and

increased function disability and Grade 4 is increased skin

changes with loss of pitting reaction, no response with ele-

vation and significant loss of function. The change between

the baseline and the 1-year assessment was categorised as

No lymphoedema provided both measurements on both

legs were Grade 0, or as Unchanged if the grade more than

Grade 0 was similar on the two occasions. The change was

categorised as Aggravated if the baseline was more than

Grade 0 and the 1-year grading was higher than the base-

line grading in one of the legs, and as De novo if the base-

line was Grade 0 and the 1-year was more than Grade 0 in

one of the legs.

Statistics
The statistical analyses were performed using the software

TIBCO STATISTICATM, version 13.5 (TIBCO Software Inc.,

Palo Alto, CA, USA). The central tendency of continuous

data is expressed as mean and the dispersion as one stan-

dard deviation (SD). Nominal data are noted as number

and frequency in percentages.

Univariate analysis of continuous data was conducted

with Mann–Whitney U test and Kruskal–Wallis analysis of

452 ª 2021 The Authors. BJOG: An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd.

Wedin et al.



variance (ANOVA). Post hoc tests after Kruskal–Wallis ANOVA

were done with multiple comparisons of mean ranks for all

groups. Data measured on repeated occasions were anal-

ysed using a repeated measures ANOVA. Adjustment was

made for mode for surgery (abdominal or minimal invasive

surgery), complications according to C-D (grade 0, grade I,

grade II and grade III), adjuvant oncological treatment (no

adjuvant therapy, chemotherapy, chemotherapy + radiation

therapy, radiation therapy), and recurrence within 1 year

(yes or no). The criteria for using the repeated measures

ANOVA were checked. The assessment of normal distribution

was performed using a normal probability (Q-Q) plot and

the homogeneity of variance was assessed by the Mauchly

sphericity test. If the sphericity was violated and ε was
<0.75, adjustments of the within-subjects factor were carried
out with the Greenhouse–Geisser correction method. If ε

was ≥0.75 adjustments were made according to the Huynh–
Feldt correction method. Post hoc between-group compar-
isons were carried out using Tukey’s honest significant dif-
ference tests. If a dependent variable or a covariate did not

show normal distribution, the variable was logarithmically
transformed and entered in the analyses. A P < 0.05 was
considered significant (two-sided testing).

Power analysis
The secondary outcome of the LASEC trial, the EQ-5D-3L

health index, was used for sample size estimation. Based on

the assumptions that the minimum clinically important dif-

ference in health index was 0.1 and SD was 0.2, a total of

180 women should be included to obtain a significant dif-

ference in outcome at a significance level of 5 with 90%

power and an expected lapse of 10%.

Results

The flowchart of the study population is demonstrated in

Figure 1. In total, 235 women were included, of whom 116

had primary surgery for EC including LA (+LA) and 119

had primary surgery without LA (�LA). Demographic and

clinical data of the study population, subdivided into +LA
and –LA, are presented in Table 1.

Assessed for eligibility between June 2014 and January 2018 
n=1644 

Excluded (n=1382) 
 Was not asked ~ 37% 
 Logistics difficulties ~ 25% 
 Did not meet inclusion criteria ~ 19% 
 Declined to participate  ~ 17% 
 Other reasons ~ 2% 

One year follow-up after surgery comprising 
lymphadenectomy  

n=116 

Withdrew consent n=10 
Withdrawn by investigator n=1 

High-risk EC 
Surgery with lymphadenectomy 

n= 127 

Withdrew consent n=8 
Withdrawn by investigator n=6 
Dead before one year n=2

Low-risk EC 
Surgery without lymphadenectomy 

n= 135

One year follow-up after surgery without 
lymphadenectomy  

n=119 

Assessments 
Baseline 
4-6 weeks after surgery 
6 months after surgery 
1 year after surgery 

On each occasion:  
 EQ-5D-3L 
 SF-36 
 LYMQOL 
 Leg circumference measurement 

enabling volume determination 
 Clinical grading of lymphoedema 
 Perceived swelling of legs 

Included in the study  
n=262 

Analysis

Figure 1. Flow chart of study population of women with apparent early-stage endometrial cancer in the LASEC trial.
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Generic and lymphoedema-specific HRQoL in
relation to +LA and �LA
No associations were found in the repeated measures ANOVA

between the +LA and –LA groups in the generic HRQoL

(EQ-5D-3L health index, SF36 and LYMQOL Global score)

and the LYMQOL subscales (Figure 2, Table S1, and

Figures S2 and S3).

The repeated measures ANOVA adjusted for mode of sur-

gery, postoperative complications, adjuvant oncological

treatment after surgery and recurrence, showed that postop-

erative complications and adjuvant oncological therapy were

independent risk factors for decreased EQ-5D-3L health

index (P < 0.01 and P = 0.02, respectively). According to

the post hoc tests concerning postoperative complications

the significance was mainly attributed to the occurrence of

C-D grade I complications (P = 0.04) and concerning adju-

vant oncological therapy to the use of adjuvant

Table 1. Demographic and clinical data of 235 women treated

surgically for endometrial carcinoma with (+LA) or without (�LA)

lymphadenectomy

+LA

(n = 116)

�LA

(n = 119)

Age (years) 66.7 (9.4) 66.3 (9.4)

Body mass index (kg/m2) 27.8 (5.3) 30.2 (6.4)***

Menopause status

Premenopausal 8 (6.9%) 7 (5.9%)

Postmenopausal 108 (93.1%) 112 (94.1%)

Smokers (no.of women) 8 (6.9%) 8 (6.7%)

Co-morbidity

Cardiovascular disease 39 (33.6%) 41 (34.5%)

Diabetes mellitus 11 (9.5%) 18 (15.1%)

Chronic pulmonary disease 12 (10.3%) 6 (5.0%)

Lower extremity

varicose veins

15 (12.9%) 12 (10.1%)

Rheumatic disease 5 (4.3%) 3 (2.5%)

Concomitant medication

Anti-depressants 17 (14.7%) 21 (17.6%)

Diuretics 15 (12.9%) 27 (22.7%)

Calcium antagonists 11 (9.5%) 17 (14.3%)

NSAID 17 (14.7%) 24 (20.2%)

Hysterectomy technique*

Open 74 (63.8%) 38 (31.9%)

Laparoscopic 1 (0.9%) 34 (28.6%)

Robotic 41 (35.3%) 47 (39.5%)

Mode of hysterectomy

Simple hysterectomy 104 (89.6%) 118 (99.2%)

Radical hysterectomy 12 (10.3%) 1 (0.8%)

Location of lymph node dissection

Pelvic only 26 (22.4%) NA

Pelvic and para-aortic 90 (77.6%) NA

Number of lymph nodes (category)

None 0 (0%) 119 (100%)

1–10 8 (6.9%) –

11–25 24 (20.7%) –

26–40 43 (37.1%) –

>40 41 (35.3%) –

Clavien–Dindo complication classification**

Grade 0 (no complications) 72 (62.1%) 98 (82.3%) ***

Grade I 22 (19.0%) 9 (7.6%)

Grade II 14 (12.1%) 7 (5.9%)

Grade III 8 (6.9%) 4 (3.4%)

Grade IV 0 (0%) 1 (0.8%)

Histopathology

Endometrioid adenocarcinoma

FIGO grade 1

10 (8.6%) 62 (52.1%)

Endometrioid adenocarcinoma

FIGO grade 2

29 (25.0%) 45 (37.8%)

Endometrioid adenocarcinoma

FIGO grade 3

31 (26.7%) 8 (6.7%)

Endometrial serous

adenocarcinoma

24 (20.7%) 0 (0%)

Endometrial mucinous

adenocarcinoma

– 2 (1.7%)

Table 1. (Continued)

+LA

(n = 116)

�LA

(n = 119)

Endometrial clear cell

adenocarcinoma

12 (10.3%) 1 (0.8%)

Endometrial adenosquamous

carcinoma

1 (0.9%) 1 (0.8%)

Endometrial squamous

cell carcinoma

1 (0.9%) –

Undifferentiated endometrial

carcinoma

2 (1.7%) –

Carcinosarcoma 6 (5.2%) –

Postoperative adjuvant

chemotherapy

50 (43.1%) 3 (2.5%)

Postoperative adjuvant

chemotherapy and

radiotherapy

19 (16.4%) 5 (4.2%)

Postoperative adjuvant

radiotherapy

2 (1.7%) 7 (5.9%)

Mode of adjuvant radiotherapy

Vaginal brachytherapy 8 (38.1%) 6 (50.0%)

XRT 7 (33.3%) 2 (16.7%)

XRT + brachytherapy 6 (28.6%) 4 (33.3%)

Recurrence of cancer

within 1 year

3 (2.6%) 3 (2.5%)

Figures denote mean and (1 SD) or number of women and

(percentage).

FIGO, International Federation of Gynecology and Obstetrics; NSAID,

non-steroidal anti-inflammatory drug; XRT, external radiation

therapy.

*At termination of surgery.

**Clavien–Dindo complication classification (contracted form) within

6 weeks after surgery.

***BMI and complications according to Clavien–Dindo differed

significantly (P < 0.01) between the groups.
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chemotherapy (P = 0.03) and chemotherapy + radiation

therapy (P < 0.05). Radiation therapy solely, mode of sur-

gery and recurrence were not associated with decreased

HRQoL.

The C-D grade of complication was consistently an inde-

pendent risk factor in all the subscales of SF-36 except in

Mental health and MCS, with P values varying between

0.01 and <0.0001. The post hoc tests demonstrated unani-

mously that the significance was substantially due to high-

grade C-V complications (P values varying between 0.02

and <0.0001).
Adjuvant oncological therapy and postoperative com-

plications, but not mode of surgery or recurrence within

1 year, were independent risk factors for lower LYM-

QOL global score (P = 0.01 and P = 0.03, respectively).

However, the significance was not attributed to a speci-

fic C–D grade of complications or mode of adjuvant

treatment. Neither of the subscales of LYMQOL was

significantly influenced by adjuvant oncological treat-

ment, mode of surgery, or recurrence. In contrast, post-

operative complication was a significant independent

risk factor for a higher score that indicated lower

HRQoL in the subscales Function (P < 0.01) and

Appearance/Body image (P < 0.02). The post hoc tests

showed that for both subscales the significance was

mainly attributed to higher scores (lower HRQoL) for

C-D grade III versus all other C-D grades (P values ran-

ged between 0.02 and <0.01).

Generic and lymphoedema-specific HRQoL in
relation to occurrence of lymphoedema
The change in HRQoL scores from baseline to the 1-year

assessment was evaluated in relation to the occurrence of

lymphoedema as measured objectively by volume determi-

nation clinical evaluation and subjectively by the patient’s

perception of leg swelling (Table 2A–C).

Figure 2. Quality of life assessment by means of EQ-5D-3L health index, LYMQOL global score and SF-36 PCS and MCS on four occasions in relation

to whether lymphadenectomy has been performed in women treated for endometrial cancer. Plots denote mean and bars represent 95% confidence

interval. Adjustment was made for mode of surgery, complications according to Clavien–Dindo, adjuvant oncological treatment and recurrence within

1 year. Higher score indicates better quality of life.
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Table 2. Associations between modes of measurement of development/increase in lymphoedema and change (D) from baseline to 1 year after

surgery in generic health-related quality of life (EQ-5D-3L, SF-36 PCS and MCS, and LYMQOL global score) and subscales of lymphoedema-

specific quality of life (LYMQOL)

Mode of measurement

(A) Increase in BMI-adjusted leg volume**

Mode of QoL assessment <10% ≥10% P value*

(n = 208) (n = 22)

EQ-5D-3L

D EQ-5D-3L 0.00 (�0.05; 0.15) 0.04 (�0.05; 0.28) 0.26*

SF-36 summary components

D PCS �2.77 (�9.99; 0.93) 1.50 (�12.14; 5.86) 0.17*

D MCS 4.72 (�1.14; 13.06) 3.10 (�3.63; 12.03) 0.44*

LYMQOL (n = 204) (n = 22)

D Function 0.00 (0.00; 0.00) 0.06 (0.00; 0.63) 0.002*

D Appearance/body image 0.00 (0.00; 0.00) 0.00 (0.00; 0.29) 0.003*

D Physical symptoms 0.00 (0.00; 0.20) 0.00 (0.00;0.40) 0.06*

D Emotion/mood �0.33 (�0.67; 0.00) �0.33 (�0.67; 0.00) 0.55*

D Global score 0.00 (�1.00; 2.00) 1.00 (0.00; 3.38) 0.19*

(B) Clinical evaluation*** of development in lymphoedema at 1 year

Mode of QoL

assessment

No lymphoedema at

baseline or at 1-year

Lymphoedema at baseline,

regress to no lymphoedema

at 1-year

Unchanged

lymphoedema

De novo

lymphoedema

P value*

(n = 167) (n = 11) (n = 12) (n = 38)

EQ�5D�3L

D EQ�5D�3L 0.00 (�0.05; 0.15) 0.00 (�0.05; 0.20) 0.00 (�0.11; 0.00) 0.00 (�0.15; 0.28) 0.88

SF�36 summary

components

(n = 167) (n = 11) (n = 10) (n = 38)

D PCS �2.44 (�9.98; 0.97) �6.99 (�15.47; 5.86) �3.25 (�6.16; 3.91) �4.28 (�13.67; 2.09) 0.74

D MCS 5.26 (�0.24; 13.25) 0.39 (�2.57; 4.56) 0.39 (�2.57; 4.56) 5.45 (�2.96; 14.45) 0.25

LYMQOL (n = 164) (n = 11) (n = 12) (n = 38)

D Function 0.00 (0.00; 0.00) 0.00 (�0.02; 0.25) 0.00 (0.00; 0.33) 0.15 (0.00; 0.75) <0.001

D Appearance/body image 0.00 (0.00; 0.00) 0.00 (0.00; 0.16) 0.14 (�0.14; 0.43) 0.14 (0.00; 0.43) <0.001

D Physical symptoms 0.00 (0.00; 0.00) 0.00 (�0.20; 0.00) 0.00 (�0.10; 0.10) 0.20 (0.00; 0.60) <0.0001

D Emotion/mood �0.33 (�0.67; 0.00) �0.33 (�0.50; 0.00) �0.17 (�0.33; 0.17) �0.17 (�0.67; 0.17) 0.23

D Global score 0.00 (�1.00; 2.00) 1.00 (�1.00; 3.00) 0.00 (0.00; 1.00) 0.25 (�1.00; 3.00) 0.92

(C) Patient’s reported perceived development of swelling of the legs

Mode of QoL assessment No swelling/Swelling

disappeared

Unchanged

swelling

De novo swelling Progress of swelling P value*

(n = 138) (n = 24) (n = 56) (n = 12)

EQ-5D-3L

D EQ-5D-3L 0.00 (�0.05; 0.15) �0.03 (�0.09; 0.12) 0.00 (�0.14; 0.14) �0.03 (�0.51; 0.04) 0.16

SF-36 summary components

D PCS �1.49 (�5.63; 1.23) �4.80 (�9.32; 3.20) �6.38 (�13.57; 0.45) �4.86 (�10.51; 0.81) 0.04

D MCS 4.22 (�0.27; 12.60) 5.23 (�4.13; 12.88) 4.83 (�2.50; 18.32) �2.01 (�3.53; 8.24) 0.57

LYMQOL (n = 138) (n = 24) (n = 55) (n = 12)

D Function 0.00 (0.00; 0.00) 0.00 (�0.13; 0.15) 0.13 (0.00; 0.88) 0.57 (0.33; 0.81) <0.001

D Appearance/body image 0.00 (0.00; 0.00) 0.00 (�0.14; 0.14) 0.14 (0.00; 0.43) 0.36 (0.14; 0.64) <0.001

D Physical symptoms 0.00 (0.00; 0.00) 0.20 (0.00; 0.40) 0.40 (0.00; 0.80) 0.40 (0.00; 0.70) <0.001
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According to leg volume determination
Twenty-two of the 231 women (9.5%) were found to have

lymphoedema as determined by the BMI-adjusted volume

with an increase of at least 10%. The associations between

the changes in HRQoL scores from baseline to the 1-year

assessment (D) and those with and without lymphoedema

are presented in Table 2A. Only the summary component

subscales PCS and MCS are included from the SF-36 sub-

scales. None of the generic HRQoL scores (EQ-5D-3L

health index, PCS and MCS of SF-36 and the LYMQOL

global score) demonstrated significant differences between

those with and without lymphoedema. The domains Func-

tion, and Appearance/body image of the LYMQOL showed

a worsened HRQoL for the women with lymphoedema.

Neither the domains Physical symptoms nor Emo-

tion/mood differed between the groups.

According to clinical evaluation by lymphoedema therapist
Fifty-one women (22.2%) had lymphoedema according to

the clinical evaluation at the 1-year assessment; in 12

women (5.2%) the lymphoedema was unchanged from the

baseline assessment whereas 11 women with lymphoedema

at baseline did not show lymphoedema at the 1-year assess-

ment. De novo lymphoedema was seen in 39 of 206 women

(18.9%). None of those who had lymphoedema at baseline

was found to progress in their lymphoedema.

The changes in HRQoL between baseline and 1 year are

presented in Table 2B. None of the changes in the generic

HRQoL scores EQ-5D-3L health index, the SF-36 PCS and

MCS, and global score of LYMQOL reaches statistical sig-

nificance, whereas the domains Function, Appearance/body

image and Physical symptoms of the LYMQOL were highly

significant with lower HRQoL, in particular for the group

with de novo lymphoedema. The post hoc tests revealed

that the significance was mainly caused by a contribution

by de novo lymphoedema in all three domains (P < 0.01,

P < 0.001 and P < 0.001, respectively). No change was seen

in HRQoL between women with or without lymphoedema

in the LYMQOL domain Emotion/mood.

According to patient’s perception of leg swelling
Ninety-two women of 230 (40.0%) reported leg swelling

after 1 year. The swelling was unchanged from baseline in

24 women (19.4%), de novo in 56 (24.3%) and had pro-

gressed in 12 (5.2%) whereas 14 reported that the swelling

at the baseline had disappeared (Table 2C). The change in

HRQoL between baseline and 1 year differed in SF-36 PCS

score, with lower HRQoL in those with swelling. This was

mainly attributed to a difference between the groups with

no swelling and de novo swelling according to the post hoc

tests (P = 0.03). No such differences were seen in the EQ-

5D-3L health index, the SF-36 MCS or the global score of

LYMQOL. The changes over time in the condition-specific

LYMQOL domains Function, Appearance/body image and

Physical symptoms differed significantly between those with

perceived swelling and those without. According to the

post hoc tests the difference was mainly attributed to those

who had progress in swelling but also to those with de

novo swelling (all analyses with P < 0.001). The domain

Emotion/mood did not reveal any difference between those

with or without swelling.

Discussion

Main findings
The main findings of this study were that use of LA in the pri-

mary treatment of EC did not seem to impact HRQoL 1 year

after surgery. Women who developed lymphoedema, irrespec-

tive of the method of determination of lymphoedema, had

impaired lymphoedema-specific HRQoL in the domains

Table 2. (Continued)

(C) Patient’s reported perceived development of swelling of the legs

Mode of QoL assessment No swelling/Swelling

disappeared

Unchanged

swelling

De novo swelling Progress of swelling P value*

(n = 138) (n = 24) (n = 56) (n = 12)

D Emotion/mood �0.33 (�0.67; 0.00) �0.25 (�0.67; 0.08) �0.17 (�0.67; 0.00) 0.17 (�0.33; 0.42) 0.11

D Global score 0.00 (0.00; 2.00) 0.00 (�1.00; 1.19) 0.00 (�1.00; 2.00) 1.50 (0.00; 2.69) 0.55

Figures denote median with interquartile range in parentheses.

A positive D value in EQ-5D-3L, SF-36’s PCS and MCS, and for LYMQOL’s global score indicates improved HRQoL whereas a positive D value in

the LYMQOL domains Function, Appearance, Physical symptoms and Emotion/mood indicates worsened HRQoL.

*Kruskal–Wallis ANOVA.

**Volume measurement according to Sitzia.23

***Lymphoedema therapist’s clinical evaluation according to Bruna et al.25
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Function, Appearance/Body image and Physical symptoms. By

contrast, the generic HRQoL did not seem to be affected by

LLL.

Strengths and limitations
Main strengths of this study are the multicentre design, the

prospective longitudinal design, the sufficiently powered

study sample and that three validated instruments were

used to assess HRQoL. Moreover, LLL was determined

objectively by two different methodologies, and subjectively

by a patient-reported experience measure. A comparison

group was selected that was not exposed to LA, the main

risk factor, which should also be seen as a strength as this

offered the opportunity to compare +LA and –LA.
The lymphoedema therapists were blinded to the previ-

ous evaluations. The time intervals between the assessments

make the risk of recall bias unlikely. It was not possible to

blind completely for the extent of surgery if open surgery

had been performed, e.g. a long midline incision would

reveal that LA had probably been performed. All patients

were informed in detail about the surgery and the risk of

LLL development. This information could easily be revealed

unintentionally to the lymphoedema therapist during the

measurement sessions. The majority of the patients in this

study that developed LLL were clinically at early stages, and

only a very few developed more severe LLL. This may limit

the generalisability of the study to only account for corre-

sponding stages of LLL.

Interpretation
Our finding that LA did not influence generic HRQoL after

1 year is in line with the results reported by other research-

ers for cancer-specific generic HRQoL.11,12 However,

whether this is maintained long-term beyond a year

remains uncertain.

The validation studies of the LYMQOL are conducted in

patients with established lymphoedema and many with high-

grade lymphoedema. They showed strong correlations

between the generic HRQoL instruments and the domains

of the LYMQOL.22,26,27 The lack of impact on HRQoL of

LA may be explained by the facts that the incidence of LLL

was relatively low in our study and the vast majority of

those suffering from LLL had early-stage lymphoedema. As a

result, the generic instruments did not seem to be suffi-

ciently sensitive to detect a significant variation in the

HRQoL. In contrast, the lymphoedema-specific instrument

in the present study showed that those who developed LLL,

even low-grade, had significantly impaired HRQoL, in par-

ticular in the domains Function, Appearance/body image

and Physical symptoms, indicating that the LYMQOL is sen-

sitive enough to detect even small changes in these domains.

The incidence of LLL varied between 17 and 40% in this

study, depending on the method used for detecting LLL.

Despite this substantial variation, the outcomes in HRQoL,

generic as well as lymphoedema-specific, were quite consis-

tent. This may indicate that LYMQOL is a reliable instru-

ment to evaluate lymphoedema in early development of

LLL and when the incidence is low.

Generic and disease-specific HRQoL instruments mea-

sure different dimensions of quality of life; the generic

instruments measure the quality of life in a broader sense

whereas the disease- or symptom-specific instruments focus

on quality of life in relation to specific conditions, e.g. lym-

phoedema. Most often, these different types of instruments

show a complementary relationship.28 Despite the equal

outcome in generic HRQoL between women with and

without LLL in the present study, the results indicate the

usefulness of using generic and disease-specific instruments

together to gain better understanding of the interplay. We

believe that both generic HRQoL instruments and a

lymphoedema-specific instrument, such as LYMQOL, are

important and should be used simultaneously when

addressing HRQoL in patients who are at risk of develop-

ing LLL after gynaecological cancer treatment in order to

detect early impairment and to evaluate the overall impact

of lymphoedema on patients. This may probably even

apply when the sentinel lymph node (SLN) technique is

used. The use of the SLN is assumed to reduce the risk of

LLL.29 However, the SLN technique was not applied in this

study and consequently the study cannot answer the ques-

tion of whether SLN reduced the risk of LLL. The effect on

the development of lymphoedema after removal of a few

unselected pelvic lymph nodes (fewer than ten lymph

nodes) from the lymphatic pathway can hardly be trans-

lated into the removal of the lymphatic pathway-specific

SLN.

Conclusion

Lymphadenectomy did not affect HRQoL 1 year after sur-

gery of EC. Lymphoedema of the legs affected the HRQoL

adversely, in particular the physical domains of the LYM-

QOL, whereas the generic HRQoL was not affected. This

may raise questions about the use of lymphadenectomy in

EC and requires a thorough cost–benefit analysis taking

into account overall survival and HRQoL.
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Figure S1. Classification of endometrial cancer (EC) in

low- and high-risk types according to the Swedish National

Guidelines for Endometrial Cancer,17 and the extent of the

surgery.

Figure S2. Quality of life assessment by means of the

SF-36 subscales on four occasions in relation to whether

lymphadenectomy has been performed in women treated

for endometrial cancer. Plots denote mean and bars repre-

sent 95% confidence interval. Adjustment was done for

mode for surgery, complications according to Clavien–
Dindo, adjuvant oncological treatment, and recurrence

within 1 year. Higher score indicates higher quality of life.

Figure S3. Quality of life assessment by means of the

four LYMQOL subscales on four occasions in relation to

whether lymphadenectomy has been performed in women

treated for endometrial cancer. Plots denote mean and bars

represent 95% confidence interval. Adjustment was done

for mode for surgery, complications according to Clavien–
Dindo, adjuvant oncological treatment, and recurrence

within 1 year. Higher score indicates lower quality of life.

Table S1. Outcome of the repeated measures analysis of

variance of the health-related quality of life assessments

(EQ-5D-3L health index, SF-36 and LYMQOL) on four

occasions in relation to whether lymphadenectomy has been

performed in women treated for endometrial cancer.&
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