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ARTICLE INFO ABSTRACT

Keywords: Objective: Good survival rates from gynaecological cancers focus our attention on the quality of survivorship.
Gynaecological cancer Lymphoedema is a common complication that affects many aspects of quality of life (QOL). We undertook a
Lymphoedema

prospective audit of QOL of patients with higher grade lymphoedema using home compression pneumatic de-
vices. The aim of this study was to assess QOL in a mixed gynaecological cancer cohort before and after at least
eight weeks of home compression treatment.

Methods: Thirteen patients with the most severely disabling lower limb lymphoedema based on routinely
collected QOL scores or a history of hospital admissions with related infection were invited to participate. QOL
was assessed using the EORTC QLQ-C30 Version 3.0 and a supplementary gynaecological cancer-specific lym-
phoedema questionnaire. Home compression therapy was introduced not sooner than 3 months after primary
cancer treatment. All patients applied compression treatment for at least one hour per day. Descriptive statistics
and Wilcoxon signed-rank test were applied. A p-value < 0.05 was considered statistically significant.

Results: All participants’” functional and symptom scores improved with compression therapy with the exception
of sexual function.

Conclusions: Self-management with pneumatic compression devices at home is a useful adjunct in the manage-
ment of severe lymphoedema. Our preliminary experience showed a substantial improvement in most QOL
parameters. We cannot say if domiciliary treatment with this compression device would have broader application
or a role in primary or secondary prevention of lymphoedema if introduced at an earlier stage.

Quality of life

1. Introduction

Gynaecological cancer accounts for more than one in eight cancers
arising in Irish women. According to the National Cancer Registry of
Ireland Report (Cancer in Ireland 1994), 12.5% of female malignancies
are genital tract: body of uterus (4.8%), ovary (3.7%), cervix (2.7%), and
others including vulva (1.3%). With the exception of ovarian cancer,
survival rates for genital tract malignancy are good and this together
with the early median age at diagnosis for many of these cancers is re-
flected in their high ranking at second place with 15% (13,610) after
breast cancer at 43.6% (39,539) in the estimated complete prevalence
(90,591) of women living with cancer in Ireland to end 2016. Good
survival rates focus the carers of these women on the quality of their
survivorship.

Cancer specific impediments to quality of survivorship arise from the
disease itself and the adverse sequelae of treatments. Multiple modal-
ities of treatment are often applied to enhance cure rates of gynaeco-
logical cancer. Surgery is the mainstay of staging and treatment for most
gynaecological cancers. Many patients will also undergo radiation and/
or chemotherapy. The lymphatic system is a common site for collateral
damage. Lymph flow from the lower limbs, vulva and pelvis through the
lymphatics of the groins and pelvis can be impaired by cancer metastases
or injury arising from these modalities of treatment. Lymphoedema is
the abnormal accumulation of interstitial fluid and deposition of fibro-
adipose tissue that results from obstruction to lymph flow (Interna-
tional Society of Lymphology, 2013; Kerchner et al., 2008). In women
with genital tract cancer, the lymph flow in previously healthy lymph
channels can be impaired after treatment by direct interruption of
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channels at organ dissection and lymphadenectomy, and by inflamma-
tion induced by radiation and infection. Lymph node excision for staging
and treatment is a major contributor (Yost et al., 2014; Ryan et al.,
2003). Obesity and other inflammatory conditions compound lymph
stasis.

Localised interruption to flow, typically at the site of lymphadenec-
tomy results in the accumulation of fluid as lymphoceles, also called
lymphocysts (but without a true capsule) in the pelvis or groin (Wein-
gold et al., 1967). They can reach a large size and cause compression of
adjacent structures or the overlying skin and/or become infected and
require intervention by drainage. When the flow impairment is more
widespread, the resulting lymphoedema causes varying degrees of
cosmetic distortion and dysfunction of the lower limbs, pelvis and vulva.
Clinical sequelae range from skin tightness, swelling, aching pain,
restricted movement and clothing, to severe immobility and recurring
infections and/or sepsis. The impact on body image, psychological and
sexual functioning can be profound.

Various grading schemes are described for lymphoedema based on
the softness/firmness of skin and limb volume change (International
Society of Lymphology, 2013). Cellulitis and lymphangitis can arise with
alarming speed especially when there is bullous or papillary change in
the skin. Lymphoedema of the vulva may carry a high risk of infection,
even when the skin is intact, and this is reflected in the St James’s
Hospital Gynaecology Cancer Care Team grading of lymphoedema
(Fig. 1). Studies on the impact of lymphoedema on quality of life (QOL)
predominantly relate to upper limb lymphoedema in breast cancer pa-
tients (Muluk et al., 2013) and while physical symptoms may impact an
individual’s mobility and therefore their ability to perform activities of
daily living, psychological distress is also common (Finnane et al., 2011;
Chachaj et al., 2010). Penha et al suggested that the negative effect of
upper limb lymphoedema on QOL of breast cancer patients could
potentially negate the benefit of reconstructive surgery (Lopez Penha
etal., 2011). Those studies which included lower limb lymphoedema are
not exclusive to gynaecological cancers and high grade lymphoedema
(Finnane et al., 2011).

Treatment of established lymphoedema that does not reduce

St James’s Hospital Gynaecology

Cancer Care Centre Lymphoedema Grading

SH LE: Mild pitting oedema, soft smooth skin, swelling
reduces with elevation
SIH LE2 Non-pitting oedema, tense smooth skin, swelling
reduces with elevation
SIHLE3 me-plttlng_ oedema, sclerotic skin, fails to reduce
with elevation
Non pitting oedema, sclerotic skin, fails to reduce
SIHLE4 | ? :
with elevation, hyperkeratosis
SIHLE Non pitting oedema, sclerotic skin, fails to reduce
> | with elevation, hyperkeratosis and bullae or papillae
SIH LE6 Vulval/pubic lymphoedema +/- lower limb
lymphoedema
Vulval/pubic lymphoedema with sclerosis +/- lower
SIHLET | .
limb lymphoedemea
Vulval/pubic lymphoedema with sclerosis and hyper-
SJH LE8 ? ;
keratosis +/- lower limb lymphoedema
SIHLE Vulval/pubic lymphoedema with sclerosis, hyperkera-
J tosis, bullae or papillae +/- lower limb lymphoedema

Fig. 1. St James’s Hospital Gynaecological Cancer Care Lymphoe-
dema Grading.
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spontaneously with elevation, SJH LE3 grade or higher, presents a
substantial challenge. Strict attention to skin and nail care, prompt
treatment of infections, manual lymph drainage and compression
bandaging are the mainstay of management. Specialist-provided manual
lymph drainage and compression bandaging are a limited resource in
our health service and complete/complex physical decongestive therapy
is only available in specialised clinics abroad. Pneumatic compression
devices (PCD) have been shown to reduce the cost of lymphoedema care
(Brayton et al., 2014) and Muluk et al showed a reduction in limb vol-
ume with PCD and an associated improvement in QOL’. We now offer
PCD that include full length garments and pumps for patients with the
most severe impairment to QOL or recurring infections. The fitted zip-
ped garments extend from toes to groin. Pressure of 100 mmHg is rec-
ommended with application for at least one hour per day in the woman’s
home. The aim of this study was to assess the QOL in an exclusively
gynaecological cancer cohort before and after at least eight weeks of
home pneumatic compression treatment of severe lower limb
lymphoedema.

2. Methods

This prospective, interventional study was conducted in St James’s
Hospital Gynaecological Cancer Centre. Ethical approval was granted
from the St. James’s Hospital/Adelaide and Meath incorporating the
National Children’s Hospital Joint Research Ethics Committee. Patients
with the most severe lower limb lymphoedema based on routinely
collected QOL scores or a history of hospital admissions with related
infection were invited to participate. Those who consented underwent
preliminary ankle-brachial index to out rule peripheral vascular disease.
Detailed examination was performed and recurrent cancer and active
infection were ruled out. Eligible patients were offered the pneumatic
compression devices (PCD) for application at home and were required to
complete a further QOL assessment after at least eight weeks of treat-
ment. The women were advised to apply the PCD to their bare lower
limb but to continue all their baseline special skin care measures
including bandaging throughout the trial period. They were further
advised to stop PCD and seek urgent clinical assessment if infection
arose.

Quality of life was assessed using the European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire — Core
Questionnaire (EORTC QLQ-C30 version 3.0). This is a 30 item, vali-
dated, self-report tool developed to assess QOL in cancer patients
(Supplementary Material). It comprises multi-item and single-item
measures including five functional scales (physical, social, role, cogni-
tive and emotional), three symptom scales (fatigue, pain, nausea and
vomiting), six single item scales (dyspnoea, sleeping disturbances,
appetite loss, constipation, diarrhoea and financial impact) and a global
health status/QOL scale (Aaronson et al., 1993). Response choices range
from 1 (not at all) to 4 (very much), with the exception of the two items
of the global QOL scale, where responses range from 1 (very poor) to 7
(excellent).

The EORTC Quality of Life Group has developed a number of sup-
plementary disease and treatment specific modules including gynaeco-
logical cancer specific modules, which may be used in conjunction with
the EORTC QLQ-C30 (Supplementary Material Fig. 1). Although some of
these include questions related to lymphoedema e.g. cervical cancer
module (EORTC QLQ-CX24), there is no dedicated EORTC gynaeco-
logical cancer-related lymphoedema module. As this was a mixed
gynaecological cancer cohort, a supplementary lower limb lymphoe-
dema questionnaire was developed for and piloted in this study (Sup-
plementary Material Fig. 2). It consisted of 6 items and included
functional and symptom measures namely body image, sexual activity
and enjoyment, lymphoedema, tingling and numbness and muscle and
joint pain. Questions and response choices mirrored those used in the
EORTC QLQ-C30. Questionnaires were completed by participants before
and after treatment with the PCD.
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Fig. 2. Compression garment (a) frontal and (b) lateral aspect.

The pneumatic compression pump used in this study was a Hydroven
12 LymphAssist (Huntleigh HC, Cardiff, U.K.) on which the sequential
setting at a pressure of 100 mmHg was recommended for at least one
continuous hour daily. The garments are full length extending from toes
to groin (Fig. 2a and b) and consist of 12 chambers through which
pressure is applied sequentially from the feet towards the groins. The
cost of a pump and two garments is circa €3000 ($3600).

Planned clinical review was performed and follow up QOL scores
were recorded no sooner than eight weeks after starting treatment.

Descriptive statistics were used to report demographic and clinical
data. Quality of life scoring was applied according to the EORTC
Manual. All scale scores were linearly transformed to a 0-100 scale. For
the functional scales and the global QOL scale, a higher score represents
a higher level of function or QOL. For the symptom scales, a higher score
represents greater symptom burden. QOL scores were reported as mean
and standard deviation. A Wilcoxon signed-rank test was used to

Table 1
Demographics and clinical characteristics (n = 12).

compare quality of life scores before and after leg compression pump
therapy. Analysis was completed using Microsoft Excel 2013 and Sta-
tistical Package for the Social Sciences (SPSS) Version 26. A p-value <
0.05 was considered statistically significant.

3. Results

Twelve of 13 sequential patients with SJH-LE grade 3 or higher
accepted the invitation to participate. One patient considered the
equipment too cumbersome and reverted to a further course of MLD
instead. All patients had attended the hospital’s physiotherapy facility
and were using high grade compression stockings. The demographic
profile of the participants is shown in Table 1. Patients ranged in age
from 37 to 72 years. Their primary cancer diagnoses were cervix (n = 6)
of whom five had adjuvant radiotherapy after radical surgery, endo-
metrial (n = 3) of whom one had chemotherapy and radiotherapy after

Participant Age  Primary FIGO Primary treatment  Time since completing Laterality =~ SJH-LE Cellulitis (in Hospitalisation due
No. site Stage primary treatment Grade prior 6 months)  to infection
(years)

1 37 Cervix 1A Radical 6.5 Bilateral 4 0 0

trachelectomy,

PLND
2 62 Endometrial 1A TH, BSO, PLND 5 Bilateral 4 0 0
3 57 Endometrial 1A TH, BSO, PLND 7.75 Bilateral 3 2 1
4 63 Cervix 1B RH, PLND, XRT 1 Bilateral 3 1 0
5 54 Cervix 1B RH, PLND 15 Unilateral 5 3 0
6 63 Endometrial 1A TH, BSO, PPLND, 11 Bilateral 4 1 0

CT, XRT
7 45 Vulva 1B RV, BGLND 7.25 Unilateral 5 1 0
8 47 Vulva 1B RV, BGLND 0.25 Bilateral 3 0 0
9 38 Cervix 1B (pT2b, RH, BS, PPLND, 3.25 Unilateral 5 2 1

NO) XRT
10 72 Vulva 1B RV, BGLND 2.75 Unilateral 4 0 0
11 56 Cervix 1B (pT1b, RH, PPLND, CT, 185 * Bilateral 9 4 2
N1) XRT

12 49 Cervix 1B RH, PLND, XRT 11.75* Bilateral 9 3 2

Abbreviations: (P)PLND, (para-aortic) pelvic lymphadenectomy; TH, total hysterectomy; BSO, bilateral salpingo-oophorectomy; RH, radical hysterectomy; CT,
chemotherapy; XRT, radiotherapy; RV, radical vulvectomy; BIFLND, bilateral inguino-femoral lymph node dissection.
* 2 patients had interval single site relapse in para-aortic lymph nodes treated with lymphadenectomy and XRT 9 and 6 years after primary treatment.
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staging surgery with lymphadenectomy, and vulva (n = 3) all of whom
had full inguinofemoral lymphadenectomy. Two patients’ lymphoe-
dema arose after successful salvage lymphadenectomy and radiotherapy
for para-aortic recurrence of cervical squamous cell cancers.

The lymphoedema was bilateral lower limb in 8 (75%), unilateral in
4 (25%) and in addition involved the pubis or vulva in 2 (17%) patients.
We graded the lymphoedema (Fig. 1) SJH LE3 (25%), SJH LE4 (33%),
SJH LE5 (25%), SJH LE7 (8%), SJH LE9 (8%). Lymphadenectomy and
radiotherapy of the para-aortic region was associated with the highest
grades. Eight patients had related infections, namely cellulitis or lym-
phangitis within the preceding six months and four had been hospital-
ised for this complication at least once.

All patients used the PCDs for at least one hour per day. Eight pa-
tients reported more than once daily application. The subjective expe-
rience was relaxing and comfortable for 11 patients. One patient
reported slight pins and needles in one foot. She was advised to reduce
the pressure to 75 mmHg for a couple of days and then gradually in-
crease it back to 100 mmHg. We found no other adverse effects.

Supplementary Tables 1 and 2 present a comparison of QOL at
baseline and at least 8 weeks after commencing compression pump
therapy. The mean global health score of participants following
compression pump therapy was 75 + 9.62, significantly higher than pre-
therapy (p < 0.01) (Supplementary Table 1). Participants’ functioning
as measured with physical, role, emotional, cognitive and social scales,
all improved significantly with compression therapy (Fig. 3a). Partici-
pants were most symptomatic with pain and fatigue at baseline; both
improved significantly with therapy (p < 0.01) (Fig. 3b).

The gynaecological cancer-related lymphoedema questionnaire
identified body image as the scale which improved most after therapy (p
< 0.05) (Fig. 4). Participants were most symptomatic of leg swelling of
lymphoedema per se. The improvement in lymphoedema with therapy
was significant (p < 0.01). Unlike the other scales and symptoms, sexual
activity and enjoyment scored poorly at baseline and also following
compression therapy. No patient had a further hospital admission for
cellulitis.

4. Discussion

Lymphoedema is a common adverse outcome of gynaecological
cancer treatments that can progress to being irreducible at varying rates.
Women with SJH LE3 stage or higher merit the attention of a specialist
lymphologist/physiotherapist. They are at risk of substantial long term
health impairment and recurring infections. An estimated 1451 patients
a year are admitted to Irish hospitals with cellulitis related to lym-
phoedema with an average length of stay of 11 days and at a cost,
estimated at €13.6 ($16.6) million (Health Service Executive Policy
Document, 2018). That amounts to an average cost of €9373 ($11,150)

a
Phi'aioc'sl functioning
80.0
Social functioning Role functioning
Cogniti - Emotional
ognitive functioning fanctioning

—o—Baseline —e—Post compression therapy
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per patient admission. Cost aside, episodes of cellulitis can be life
threatening. Patients with sclerotic lymphoedema are recommended
manual lymph drainage and compression bandaging and complete,
complex physical decongestive therapy is offered by specialised clinics
abroad. It combines manual lymph drainage with limb compression
using multi-layered padding materials and short-stretch bandages
applied repetitively. Surgical interventions aim to restore lymph flow
and excise the excess subcutaneous fibro-adipose tissue (Doscher et al.,
2012; Hoffner et al., 2018). Lymph venous bypass and lymph node
microsurgical transplantation have been reported to substantially
reduce episodes of cellulitis mainly or exclusively in the upper limbs
(Chang et al., 2013; Ozturk et al., 2016). Its value in women who have
undergone irradiation to groins or pelvis remains to be established so
surgical treatment of lower limb lymphoedema remains experimental.
Cold laser therapy, a photochemical treatment that may decrease
fibrosis, stimulate macrophages and promote lymphangiogenesis has
been described in small trials in upper limb lymphoedema with con-
flicting results (Carati et al., 2003; Kozanoglu et al., 2009; Kaviani et al.,
2006).

In addition and in part due to physical deformity and disfigurement,
lower limb lymphoedema impairs psychological health and QOL.
Emotional, social, sexual and financial well-being are compromised®.
Given the limitations of compression therapies and lack of access to
either complete decongestive therapy or surgery in our health service,
we considered PCDs might be beneficial in women with severe lym-
phoedema following gynaecological cancer treatments. Peripheral
vascular disease, venous thrombosis, active infection and recurrent
cancer were excluded before commencing treatment. This is a report of
the quality of life outcomes of the first cohort of women so treated.

The majority of women had undergone pelvic surgery followed by
radiotherapy or full groin lymphadenectomy. This profile fits with our
clinical experience that dual modality pelvic treatment carries a high
risk and some degree of lymphoedema is expected after full groin lym-
phadenectomy (Abu-Rustum et al., 2006; Gaarenstroom et al., 2003;
Rossi et al., 2017). That risk of lymphoedema is one of the incentives for
curtailing lymphatic disruption through sentinel lymph node mapping
and analysis (Rossi et al., 2017; Holloway et al., 2017; Van der Zee et al.,
2008; Lécuru et al., 2011). Lymphoedema was unilateral in the lower
limbs in only one third of patients. Vulval lymphoedema was present
only in those who had undergone pelvic and para-aortic
lymphadenectomy.

Only one patient rejected the compression device and boots as too
cumbersome. The remaining twelve were all compliant with daily
application by their own report. They found the massaging effect com-
forting. There were no adverse effects associated with PCD use. No pa-
tient had a further hospital admission for cellulitis in the six months after
initiating treatment. Patient wellbeing aside, the financial savings in

b
60.}6nigue
Financial diffic ulties ig Nausea and vomiting
Diarrhoea Pain
Constipation Dyspnoea
Appetite loss Insomnia
—o—Baseline —e—Post compression therapy

Fig. 3. EORTC QLQ-C30 mean functional scale scores (a) and symptom and single item scale scores (b) before and after compression therapy.
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Fig. 4. Gynaecological cancer-related lymphoedema module mean functional and symptom scores before and after compression therapy.

reduced hospital admissions for infections could offset the cost of the
equipment.

The importance of QOL evaluation in cancer populations is
increasingly recognised both in clinical practice and clinical trials and
this comes to the fore with longer survivorship. Given the considerable
morbidity associated with gynaecological cancer diagnosis and its
treatment and the complex psychological impact on body image and
sexuality, integration of QOL measurement is strongly recommended in
the follow-up of these patients. QOL is multidimensional. The EORTC
QLQ-C30 is a tool widely applied to assess patient-reported QOL. It
encompasses global QOL, symptoms and functional scales including
physical, role, social, cognitive and emotional. This study focused on the
impact of a home intervention for lower limb lymphoedema on QOL.
Serial EORTC QLQ-C30 scoring confirmed substantial benefit to all pa-
tients. Pain and fatigue are commonly reported symptoms across the
cancer trajectory. Participants in this study also reported pain and fa-
tigue as the most commonly experienced symptoms. Both improved
significantly following home compression therapy, as did all functional
scales.

In addition to the EORTC QLQ-C30, a supplementary tool was
developed from EORTC QLQ of gynaecological site specific cancer sites
and piloted in an effort to capture the symptoms closely associated with
lower limb lymphoedema in this patient cohort. A number of lym-
phoedema questionnaires exist (Coriddi et al., 2020; Keeley et al., 2010;
Devoogdt et al., 2014; Augustin et al., 2005; Weiss and Daniel, 2015) but
none within the EORTC format. Although participants were predictably
most symptomatic of lymphoedema, muscle and joint pain and paraes-
thesia, symptoms often associated with chemotherapy, also scored
highly. Sexual activity and enjoyment scored poorly at baseline and was
the exception in not improving with the reduction in lymphoedema
despite a significant improvement in body image. Sexual dysfunction
remains as one of the major and most challenging aspects of collateral
damage in the treatment of genital tract cancers.

There were strengths and limitations to this study. A detailed item-
ised QOL questionnaire was used in order to comprehensively assess
QOL at baseline in patients with severe lymphoedema and after starting
domiciliary treatment with PCD. The QOL assessor was blinded to the
clinical status of the participants. We demonstrated an improvement in
all QOL parameters with the exception of sexual function. However, this
is a small cohort of patients in a single cancer centre who were selected
by their treating clinicians based on the clinical impression that their
lymphoedema was severe and impacting adversely on their QOL. All had
severe lymphoedema and many had previous hospital admissions for

related infections. We did not undertake serial measurements of the
limbs, but limb volume has previously been shown to improve with
PCD’ and interobserver error limits its reliability (Casley-Smith, 1994;
Deltombe et al., 2007). Our focus was on QOL. The standard EORTC
QLQ-C30 was supplemented by additional questions, all of which were
drawn from other EORTC gynaecological cancer-specific modules. This
pilot expanded QOL questionnaire would need further validation.

5. Conclusions

A domiciliary intervention that facilitates the self-management of
lymphoedema is attractive because of patient control and convenience
and potential lower cost than the labour intensive methods of profes-
sional massage and bandaging. The methods may be complementary.
Our preliminary experience showed a substantial improvement in most
quality of life parameters (with the exception of sexual function). We
recommend that peripheral vascular disease, venous thrombus and
recurrent disease are excluded prior to starting the home compression
therapy for established lymphoedema. We cannot say if domiciliary
treatment with this pneumatic compression device would have broader
application or a role in primary or secondary prevention of lymphoe-
dema if introduced at an earlier stage, for example after full inguino-
femoral lymphadenectomy for vulval cancer.
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