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Abstract
BACKGROUND: Early detection and multimodality therapy has resulted in an overall improvement of survival
among breast cancer patient s. Despite a significant shift in the treatment approach from radical mastectomy to
breast conservation a significant number of p atients develop lymphedema. This study was conducted to evaluate
the prevalence and risk factors for development of lymphedema. SETTINGS AND DESIGN: Retrospective analysis
for prevalence of lymphedema in a tertiary care regional cancer centre. MATERIAL AND METHODS: Three hundred
treated breast cancer patients with a minimum follow up of one year were evaluated for the prevalence and risk
factors for lymphedema. L ymphedema was assessed using a serial circumferential measurement method. More
than 3 cm dif ference in circumference is considered as clinical significant lymphedema. Univariate and multivariate
analysis were performed for evaluating the risk factors by using the Chi square test and Cox logistic regression
analysis. RESULTS: The prevalence of clinically significant lymphedema was 33.5 % and 17.2 % had severe
lymphedema. The prevalence of lymphedema was 13.4 % in patients treated with surgery only where as the
prevalence was 42.4% in p atients treated with surgery and radiotherapy. Stage of the disease, body surface area >
1. 5 m 2, presence of co-morbid conditions, post operative radiotherapy and anthracycline based chemotherapy
were significant risk factors in univariate analysis where as axillary irradiation and presence of co-morbid conditions
have emerged as independent risk factors in multivariate analysis (P < 0.001). CONCLUSION: Post treatment
lymphedema continues to be a significant problem following breast cancer therapy. Presence of co-morbid conditions
and axillary radiation significantly increases the risk of lymphedema. A combination of axillary dissection and axillary
radiation should be avoided whenever feasible to avoid lymphedema.
Key W ords: Lymphedema, Axillary lymph node dissection, Modified radical mastectomy, Axillary radiation.

Introduction
Breast cancer continues to be the most frequently
occurring cancer in women. W ith the advent of
multimodality treatment and early detection methods,
there is an overall improvement in survival. W ith this
transformation of the disease into a chronic condition
the focus of attention is recently being directed towards
late post treatment sequelae like lymphedema.

Complications of varying magnitude occur in up to 8
to 63% of patients following breast cancer treatment. 1-4
The incidence of upper extremity lymphedema varies
from 2% to 40% in women with breast cancer who
have been treated with surgery, radiation, or both. 5,6
The reasons for the wide range of reported prevalence
rates of lymphedema are related to lack of standard
diagnostic and universal assessment criteria, insidious
nature of onset, prolonged clinical course and limited
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physician knowledge.

Statistical Analysis

The over all treatment approach towards breast cancer
has changed in the recent past and there is a trend
towards less radical surgical procedures. This study was
conducted to assess the prevalence and risk factors for
development of lymphedema in breast cancer patients
treated in the post radical mastectomy era using current
treatment protocols.

Statistical analysis was carried out using statistical soft
ware package (SPSS-9.0) and the statistical significance
was calculated using the chi square test. Cox logistic
regression analysis was used for multivariate analysis of
risk factors.

Material and Methods

Two hundred ninety nine out of 300 patients were
evaluable. One patient was excluded from analysis due
to inadequate documentation of treatment details. The
patient and disease profile are shown in Table 1. The
men age was 48 years, 18% of patients had co-morbid
conditions and 47% of patients had body surface area
more than 1.5 m 2. The treatment details are shown in
Table 2. The commonest surgical procedure was
modified radical mastectomy (89%) and only 12
patients had radical mastectomy. A complete axillary
dissection (level-I, II, III) was performed in all the
patients. The average nodal yield was 14 (4 – 46) and
the men node positivity was 4 (1-36) A total of 202
(67%) patient received postoperative radiotherapy of
50Gy over 5 weeks. One hundred and sixty one (80%)
out of these 202 had received both chest wall and

Three hundred breast cancer patients attending the
breast cancer clinic of Institute Rotary Cancer Hospital,
All India Institute of Medical sciences from December
1998 to March 2000 were included in the study and
assessed for the prevalence and risk factors of
lymphedema. All patients had treatment prior to 1997.
Patients fulfilling the following criteria were included in
the study 1) Female breast cancer patients, 2) Early and
locally advanced br east cancer patients who had
completed loco- regional therapy (surgery with or
without radiotherapy) 3) Patients with minimum follow
up of one year following completion of loco-regional
therapy. Patients with incomplete loco regional
treatment, inadequate treatment details and metastatic
disease were excluded from the study.
Patient’s profile with regards to age, menopausal status,
body surface area and presence of co-morbid conditions
were recorded in a proforma. The details of disease and
treatment including type of surgery, radiation therapy
and systemic therapy (chemotherapy / hormonal
therapy) were also documented. The details of
radiotherapy included total dose and extent of
irradiation - Chest wall (local) / chest wall and axilla
(loco regional). Patients with more than 4 positive
nodes or extra nodal disease or inadequate axillary
treatment were given axillary radiotherapy.
A standard method of lymphedema assessment as
described by Markowski et al.7 and Margaret et al8 was
used in the study. Measurements of the both upper
limb circumference were taken at five fixed levels with
olecranon process as a reference point (11.5 and 21 cm
above and 7.5, 14 and 24 cm below olecranon
pr ocess). Measurements were taken keeping both the
limbs in a similar position with 900 elbow flexion.
Difference between two-limb circumferences at any level
of more than 3 cm is taken as moderate lymphedema
and 5 cm as severe lymphedema. Less than 3 cm
difference is considered mild lymphedema. Presence of
moderate and severe lymphedema was consider ed as
clinically significant lymphedema in this study.
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Results

Table 1: Table showing patient profile
Total no. of patients

299

Age range ( median)

26 to 83 (48) years

Menopausal status
Premenopausal
Post menopausal

110 (37%)
189 (63%)

Co-morbid conditions
Total no. of patients
with co -morbid conditions
Diabetes
Hypertension
Myxoedema
CRF*
CHF†

52 (18%)
21
19
08
02
02

Body surface area
BSA‡ >1.5/m2
BSA < 1.5/m2

141 (47%)
158 (53%)

Stage of disease
Stage I / II ( EBC )§
Stage IIIa / IIIb ( LABC)||

190 (63%)
109 (37%)

Follow up
Median follow up
Range

2.5 years
1 - 11 years

* Chronic Renal Failure, † Congestive Heart Failure, ‡ Body Surface
Area, § Early Breast Cancer, || Locally Advanced Breast Cancer
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Table 2: Showing treatment details

Table 3: Univariate analysis of risk factors for
lymphedema

Total numb er of patients

299

Surgical
Modified Radical Mastectomy
Radical Mastectomy
Breast Conservation Surger y

269 (89%)
12 (4%)
18 (7%)

Age
< 50 yrs
> 50yrs

31 / 110 (28%)
67 / 189 (35%)

0.249

202 (6 7%)

Stage
Early breast cancer
Locally advanced Cancer

43 / 190 (22%)
54 / 109 (49%)

< 0.001

Co-morbid conditions
Presence of Co-morbid conditions 24 / 52 (46%)
Absence of Co -morbid conditions 75 / 247 (30%)

< 0.028

Variables

Radiotherapy
Adjuvant Radiotherapy
Axillary Radiotherapy
Yes
No

161 / 202 (79%)
41 / 202 (21%)

Chemotherapy
Adjuvant Chemotherapy
CMF* Regime 1
CAF† / CEF‡ Regime 1

243 (81%)
33 (54%)
110 (46%)

Hormonal therapy
Adjuvant Tamoxifen

234 (78%)

* Cyclophosphamide, Methotrexate, 5-Fluro -uracil,
† Cyclophosphamide, Adriamycin, 5-Fluro- uracil,
‡ Cyclophosphamide, Epirubicin, 5-fluro- uracil

axillary irradiation (loco regional) where as the
remaining 41 had received only chest wall radiation
(local). Two hundred and forty-thr ee patients (81%)
received adjuvant chemotherapy and two hundred thirty
four patients (78%) received adjuvant hormonal
treatment (Tab.tamoxifen-20mg OD).
Overall prevalence of clinically significant lymphedema
was 33.5% and severe lymphedema was observed in
17.2% of patients. The prevalence of lymphedema was
13.4% in patients treated with surgery only where as
the prevalence was 42.4% in patients treated with
surgery and radiotherapy. Stage of disease, body surface
area, loco regional radiotherapy, presence of co- morbid
conditions and anthracycline based chemotherapy have
emerged as significant risk factors in univariate analysis
(Table 3) where as axillary radiation and presence of co
- morbid conditions have emerged as significant risk
factors for lymphedema development in multivariate
analysis (Table 4).
Discussion
With the transformation of breast cancer into a chronic
disease, there is a greater emphasis on quality of life
and long-term post treatment sequelae. There is an
expectation on the part of patients, their families and
caregivers that the patient should lead a near normal life

Lymphedema (%)

P value

Body surface area ( BSA )
BSA < 1.5m2
BSA > 1.5m2

41 /158 (25%)
58 / 141 (41%)

0.005

Radiotherapy (RT)
RT - Yes
RT - No

86 / 202 (42%)
13 / 93 (13%)

<0.001

Axillary RT
Axillary R T - Yes
Axillary R T - No

82 / 161 (51%)
04 / 41 (10 %)

<0.001

Chemotherapy
Yes
No

85 / 245 (35%)
14 / 54 (26%)

0.076

Chemotherapy
CMF*
CAF† / CEF‡

38 / 133 (28 %)
47 / 112 (42 %)

0.048

Hormonal therapy
Yes
No

84 / 232 (36%)
15/63(24%)

0.280

* Cyclophosphamide, Methotrexate, 5-Fluro -uracil,
† Cyclophosphamide, Adriamycin, 5- Fluro-uracil,
‡ Cyclophosphamide, Epirubicin, 5-fluro-uracil

style. One problematic condition for women following
breast cancer treatment is lymphedema. Except for
breast cancer recurrence, no event is more dreaded than
the development of lymphedema. Lymphedema can
cause severe physical and psychological morbidity in
breast cancer survivors and measurable reduction in
quality of life in respect to functional, emotional,
physical and social wellbeing. 9,10 Lymphedema is a
progressive pathologic state characterised by chronic
inflammatory fibrosis and hypertrophy of the
hypodermal and dermal connective tissues due to
lymphatic blockage either following surgical trauma or
radiotherapy induced fibrosis. Despite refinements in
surgical and radiotherapy techniques lymphedema still
remains a major late morbidity following successful
treatment of breast cancer.

Table 4: Multivariate analysis of risk factors for lymphedema
Variable ( no. of patients)

Lymphedema Yes / No

Hazard ratio

95% Confidence interval

Significance (P = value)

Axillary radiation (n=161)

82 / 79

0.0709

2.3222 - 7.1601

0.0001*

Co -morbid condition (n=52)

24 / 28

0.1593

1.1441 - 2.9369

0.0117*

* P value significant
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The prevalence of upper extremity lymphedema varies
from 2% to 40% in women with breast cancer who
have been treated with surgery, radiation, or both. 5,6
This wide variation in prevalence is due to lack of
consensus regarding the clinical criteria, method of
assessment and timing of assessment for lymphedema.
Various methods have been described in literature for
assessment of lymphedema including volumetric
methods (water displacement) serial circumferential
measurement method, MRI, bioelectrical impedance and
tonometry.4 Serial measurement technique7,8 was used in
the current study in view of its simplicity and
reproducibility. The overall prevalence of clinically
significant lymphedema in the current study was 33.5%,
however only 17.2% of patients had severe
lymphedema.
During the era of radical mastectomy the reported
incidence of lymphedema varied from 49 to 63%.11,12
Subsequently during the modified radical mastectomy
era the lymphedema prevalence has shown a decreasing
trend and the reported rates of lymphedema following
modified radical mastectomy varied from 24 to
28%. 13,14 Schunemann et al1 3 have reported a
lymphedema prevalence of 39% following radical
mastectomy, 24% following modified radical
mastectomy and 9% following breast conservation
surgery. The prevalence of lymphedema is also
influenced by the extent of axillary dissection. Say et al15
reported an incidence of 9.1% of lymphedema in
patients with simple mastectomy without axillary
dissection compared to 31.5% in patients following
modified radical mastectomy. Siegel16 reported that a
complete axillary dissection (Level-I, II, III) dramatically
increases the incidence of lymphedema as compared to
dissection of only Level-I and /or II nodes (37% vs.
8%). However Werner et al17 reported that the level of
axillary node dissection was not statistically related to
the development of lymphedema but significant
association was seen with obesity. Recently sentinel
lymph node biopsy is emerging as an alternative staging
procedure for early breast cancer patients to avoid the
unnecessary morbidity of axillary dissection in node
negative patients.

conservation group because of the small sample size. We
routinely perform a complete axillary dissection
including level I, II, and III clearance and take intra
operative precautions in confining the dissection plane
along the inferior border of the axillary vein. By
adhering to this plane of dissection damage to the
major lymphatic trunks of the upper limb can be
avoided.
Postoperative radiotherapy can aggravate lymphedema
by inducing fibrosis, scar formation and
radiodermatitis.2,13,14 Say et al15 reported 45% incidence
of lymphedema in patients following modified radical
mastectomy and postoperative radiotherapy and 31%
without radiotherapy. Kissin et al. 2 have r eported
lymphedema incidence of 8.3 % following radiotherapy
alone and 38.3% with a combination of axillary
dissection and radiotherapy. Edwards et al18 studied the
incidence of lymphedema after breast cancer treatment
by volumetric method and subjective assessment of
swelling and found no significant relationship between
axillary irradiation and lymphedema. The prevalence of
lymphedema in the current study in patients receiving
post operative radiotherapy was 42.4% where as only
13.4% of patients not receiving radiotherapy had
lymphedema. Sub group analysis revealed a significant
correlation between radiotherapy to axilla and
lymphedema development. Fifty one percent of patients
receiving axillary radiotherapy developed lymphedema in
comparison to 10% in patients not receiving axillary
radiotherapy. Based on the available literature and results
of the current study a combination of surgery and
axillary radiotherapy seems to be acting in a synergistic
fashion in the causation of lymphedema, resulting in a
three to seven fold increase of lymphedema incidence.2,13
Where as, when surgery and radiotherapy are used as
monotherapy the reported rates of lymphedema are
comparable. Hence following axillary dissection
radiotherapy to axilla should be used judiciously and
unnecessary over treatment of axilla should be avoided.

In the current series 89% of patients had modified
radical mastectomy and the prevalence of lymphedema
in this group not receiving radiotherapy was 13.4%
only. No definite conclusion could be drawn in relation
to the prevalence in radical mastectomy and breast

Apart from surgery and radiotherapy various other risk
factors for lymphedema development are described in
literature including age, presence of co-morbid
conditions, wound infection, obesity, stage of disease and
systemic therapy.2,19,20 Univariate analysis of risk factors in
the current study showed a correlation between increased
lymphedema rates and advanced stage of disease,
presence of co-morbid conditions, body surface area
> 1.5 m 2 and postoperative anthracycline based
chemotherapy and loco regional radiotherapy. However
only axillary irradiation and presence of co-morbid
conditions have emerged as significant risk factors for
lymphedema development in multivariate analysis.
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However majority of the breast cancer patients in
developing countries still present with locally advanced
stage necessitating a comprehensive axillary dissection.
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Conclusion
9.

Lymphedema following breast cancer treatment
continues to be a significant long-term morbidity in the
current era. Approximately one third of breast cancer
patients develop clinically significant lymphedema.
Postoperative radiotherapy to axilla and presence of comorbid conditions ar e significant risk factors for
lymphedema development. A combination of axillary
dissection and radiotherapy should be avoided when
ever feasible. Since there is no ideal treatment available
for established lymphedema futur e efforts should be
focussed on optimising treatment combinations,
evolving minimally invasive methods like sentinel node
biopsy21,22 for staging axilla.
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