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ABSTRACT

Background: Lymphedema remains to be a great source of morbidity for breast cancer survivors. The aim of this
work is to study upper limb lymphedema following breast cancer therapy for breast cancer patients regarding its
incidence, risk factors, diagnostic techniques, risk reduction and optimal management.

Methods: This prospective study was done on two hundred breast cancer patients who underwent breast cancer
management. The study was done in the period between May 2016 and July 2018. Exclusion criteria were Male
patients, Female patients with metastatic breast cancer and who already had upper limb lymphedema before breast
cancer management. All patients underwent follow up for incidence, risk factors, diagnostic techniques and
management of lymphedema. Statistical analysis used: The collected data were organized, tabulated and statistically
analyzed using SPSS software

Results: The incidence of lymphedema was (18 %) distributed as follow: grade | = 55.6%, grade 11 = 33.3%, grade IlI
=11.1 % and grade IV = 0 %. The most relevant risk factors for development of lymphedema were: age between 41
and 50 years and diabetes mellitus. Higher incidence of pain (66.7%) and restricted motion (61.1%) were observed in
lymphedema cases.

Conclusions: Old (41:50 years) and diabetic patients are at the highest risk for developing lymphedema. Breast
cancer patients of stage I11B who had undergone modified radical mastectomy or who developed postoperative
seroma are at higher risk for developing lymphedema. Physical exercises and compression garment are important part
of treatment plan.
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INTRODUCTION detection have increased incidence, but mortality has

steadily declined.! Breast cancer is estimated to be the
Breast cancer is the most common invasive cancer most common female cancer in Egypt. Its incidence
affecting women both in North America and in the world. differs considerably among rural and urban populations,
It is the 2" highest cause of cancer death in women after with the higher urban incidence being consistent across
lung cancer. Improvements in methods of breast cancer all women above the age of 45 years.”
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Breast cancer treatment is a multimodal treatment and
includes surgery, radiotherapy, chemotherapy and
hormonal therapy. Axillary lymph-node dissection and/or
external beam radiotherapy represent an important
component in the treatment of the great majority of
invasive breast cancer. The treatment of this condition
depends on its staging, with surgical removal of the
tumor constituting an important step in an attempt to cure
the disease.®

Breast cancer-related lymphedema is a chronic swelling
of the upper limb following surgery to the axillary lymph
nodes, which was originally described by Handley.*
Halsted coined the phrase ‘elephantiasis chirurgica’ to
describe this condition.® Lymphedema is an accumulation
of fluid in the interstitial tissues due to the inability of the
lymphatic system to transport lymph fluid out of the
affected area.

Women who have undergone surgical or radiation
treatment for breast cancer are at a lifelong risk of
developing lymphedema, which can cause swelling in the
arm, hand, shoulder, breast, or chest wall.®

The condition may result in physical and psychological
consequences, which can negatively impact a woman’s
quality of life and compromise her emotional wellbeing.’
The upper arm lymphedema is reported as being the most
frequent late reaction and complication that influences
breast cancer patients’ quality of life after lymph node
dissection and radiotherapy.®

Lymphedema remains to be a great source of morbidity
for breast cancer survivors with axillary lymph node
dissection. The progressive nature and lack of effective
therapies continue to challenge health care professionals.
The incidence of Lymphedema ranges from 6 to 30%
after breast cancer treatment whereas the incidence is
reported in 33-47 % of BC patients with axillary lymph
node dissection.?

Early detection and timely intervention have gained
prominence because of no definitive treatment for
Lymphedema. Early detection allows for reduced
physical limitations, reduced joint pains, decreased
medical costs, improved quality of life, and decreased
complications such as cellulitis, lymphangitis, and
compartment syndrome.® The aim of this work is to study
upper limb lymphedema following breast cancer therapy
for breast cancer patients regarding its incidence, risk
factors, diagnostic techniques, risk reduction and optimal
management.

METHODS

This prospective study was done on two hundred patients
with breast cancer who underwent breast cancer
management and satisfied the inclusion and exclusion
criteria to be enrolled in the study during the period
between May 2016 and July 2018.

Inclusion criteria

Female patients with Breast Cancer who had been
managed by surgery, radiotherapy, chemotherapy and / or
hormonal therapy.

Exclusion criteria

Male patients with breast cancer, female patients with
metastatic breast cancer, female patients who already had
upper limb lymphedema before breast cancer
management or female patients with previous surgery in
the ipsilateral upper limb.

All patients in the study were subjected preoperatively to:
Personal history taking: name, age, residence and
occupation.

Past history taking: diabetes mellitus, hypertension and
obesity. Imaging (mammography with complementary
ultrasonography). Fine needle aspiration cytology
(FNAC). Metastatic work-up: abdominal ultrasound,
chest X-ray and CT chest, CT abdomen and pelvis (if
necessary).

Type of surgery was assessed, either conservative breast
surgery or modified radical mastectomy. Postoperatively
the patients were assessed for: Tumor size. T1 <2 cm, T2
>2>5 cm and T3 < 5 cm, number of excised lymph
nodes, number of involved lymph nodes: NO=0. N1=1:3.
N2=4:9. N3>10, stage of disease: either stage I, Ila, IIb,
Illa or |Illb, post-operative seroma, radiotherapy
technique, chemotherapy, hormonal receptors and
therapy, morbidity: either Pain, Restricted motion and / or
Paresthesia.

Arm circumferences were measured at 5 points in two
arms. These points were: hand (at the first and fifth
metacarpal), wrist (at the distal edge of the styloid
process), 10 cm below elbow, and 5 and 15 cm above
elbow. A circumference difference of 2 cm or higher at
any point, was considered as a clue for diagnosis of
lymphedema.

Lymphedema cases were assessed for: Incidence, side
(dominant hand or not), grading: according to the Late
Effects Normal Tissue Task Force (LENT) - Subjective,
Objective, Management, Analytic (SOMA) scale: Grade
1:2-4 cm, grade 2:4-6 cm, grade 3:> 6 cm and grade 4:
non-functional arm.

Lymphedema patients were divided into 2 groups. Each
group consists of 18 patients. The selection was done
alternately. The first group was treated only with exercise
treatment.

The second group was treated with the compression
garment and the exercise treatment program. The exercise
program consisted of light resistive exercises, including
cane stretches, praying child, wall walking, and pulleys.
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Both groups were given the same exercise program. They
were asked to carry out these exercises 3 times a day,
with ten repetitions each time for the duration of 6
months. The patients in the second group were asked to
wear the garments on at all times expect when they go to
sleep.

The collected data were organized, tabulated and
statistically analyzed using SPSS software (Statistical
Package for the Social Sciences, version 19, SPSS Inc.
Chicago, IL, USA).

RESULTS

The ages of the 200 patients ranged from 32 years and 69
years with a mean age of 48.65+8.17 years.

During the follow-up period, the overall cumulative
incidence of lymphedema was (4%) after 3 months, (7%)
after 6 months, (14.0%) after 1 year and (18.0%) after 2
years (Table 1).

Table 1: Incidence of lymphedema during follow up of
the studied patients (n=200).

Incidence of . .
lymphedema over 2 ;I:lezgtotgdled R
years of follow up

Cumulative frequency N %
After 3 months 8 4
After 6 months 8+6 7
After one year 14+14 14
After two years 28+8 18

The highest incidence of lymphedema (38.9%) was
among patients with an age range from 41 years to 50
years while the lowest incidence (11.1%) was among
patients with an age range from 32 years to 40 years.

According to grading, lymphedema cases (36) were
found to be distributed as follows: grade | = 20 cases
(55.6%), grade Il = 12 cases (33.3%), grade Il = 4 cases
(11.1 %) and there was no any grade IV case (0 %)
(Table 2).

Table 2: Grading of lymphedema among the studied
patients with lymphedema (n=36).

Grading of The studied patients with
lymphedema lymphedema (n=36)

N %
Grade | 20 55.6
Grade Il 12 33.3
Grade Il 4 111
Grade IV 0 0.0

A peak incidence in the age 51 to 60 for grade | (60.0%),
41 to 50 for grade 1l (83.3%) and equally at 41 to 50 and
61 to 69 for grade 111 (50.0%) (Table 3).

The percentage of diabetic patients among non-
lymphedema cases was (7.3%) and that percentage raised
up to (27.8%) in lymphedema cases. With a P value of
(0.025) (Table 4). In 61.1% of patients with lymphedema,
the dominant arm and affected one were the same.

The most common procedure done was modified radical
mastectomy (MRM), performed on (79%) patients

Table 3: Relationship between grade of lymphedema and demographic data among lymphedema patients (n=36).

Demographic data

Grade | (n=20) Grade Il (n=12) Grade 111 (n=4)
n % n % n %
Age (years)
- 32-<40 4 20.0 0 0 0 0 13.257  0.039*
- 41-<50 2 10.0 10 83.3 2 50.0
- 51-<60 12 60.0 0 0 0 0
- 61-69 2 10.0 2 16.7 2 50.0
Occupation
- Employed 10 50.0 6 50.0 2 50.0 0.000 1.000
- Housewife 10 50.0 6 50.0 2 50.0
Residence
- Rural 10 50.0 12 100 2 50.0 4.500 0.105
- Urban 10 50.0 0 0 2 50.0
*Significant (P<0.05)

We also analyzed the treatment plan regarding the type of
surgery, radiotherapy, chemotherapy and hormonal

therapy as risk factors for occurrence and development of
arm lymphedema, but none of them were found to be risk
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factors. Regarding TNM staging, the highest incidence of
lymphedema is observed in T2=24 cases (66.7%) and
N2=18 cases (50%), while patients with distant
metastasis were excluded from present study. Regarding
the stage of breast cancer, the highest incidence of

(44.4%). While the lowest incidence was equal at stage |
and 1A with a percentage of (5.6%). (Table 5). Among
patient who developed postoperative seroma, we found
that the incidence of lymphedema was 11.8% compared
to (9.1%) in non-lymphedema cases.

lymphedema was at stage IIIB with a percentage of

Table 4: History of medical disease among the studied patients (with and without lymphedema) (n=200).

Variables The studied patients (n=200
Without lymphedema (n=164) With lymphedema(n=36)  Total (n=200)
n % n % n %
Diabetes mellitus
- No 152 92.7 26 72.2 178 89.0
- Yes 12 7.3 10 27.8 22 110 FE 0.025*
Hypertension
- No 136 82.9 24 66.7 160 80.0
- Yes 28 17.1 12 33.3 40 200 FE 0.189
Obesity
- No 48 29.3 12 33.3 60 30.0 0.112 0.733
- Yes 116 70.7 24 66.7 140 70.0

*Significant (P<0.05); FE: Fisher Exact test

lymphedema cases compared to 34.1% and 31.7% of
non-lymphedema cases complained of pain and restricted
motion respectively (Table 6).

Pain and restricted motion were predictors of value for
development of lymphedema as 66.7% and 61.1% of

Table 5: Management procedure among lymphedema patients (n=36).

Variables meanSD meanzSD P

| Mean arm Hand 0.68+0.37 0.99+0.26 0.0572*
circumference Wrist 0.90+0.33 1.40+0.27 0.0045*
difference 10 cm below elbow 1.02+0.34 1.86+0.28 0.000035*
improvement after 6 5 cm above elbow  1.23+0.36 2.33+0.32 0.0000042*
months at: 15 cm above elbow 1.64+0.51 3.01+0.40 0.000012*

Table 6: Morbidity occurrence among the studied patients (with and without lymphedema) (n=200).

The studied

Variables

Without lymphedema (n=164)  With lymphedema (n=36) Total (n=200)

n % n % n %
Pain
No 108 65.9 12 33.3 120 60.0 5.220 0.022*
Yes 56 34.1 24 66.7 80 40.0
Restricted motion
No 112 68.3 14 38.9 126 63.0 5.475 0.019*
Yes 52 31.7 22 61.1 74 37.0
Paresthesia
No 106 64.6 16 44.4 122 61.0 2.529 0.112
Yes 58 35.4 20 55.6 78 39.0

elbow) was (0.68, 0.99), (0.90, 1.40), (1.02, 1.86) (1.23,

Regarding management of lymphedema patients, we
2.33) and (1.64, 3.01) respectively.

found that, mean arm circumference difference
improvement of the 2 groups after 6 months at 5 points:

(hand, wrist, 10 cm below elbow, and 5 and 15 cm above There was statistical significance between the 2 groups.
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DISCUSSION

Lymphedema is a common complication of cancer
therapy. It can occur anywhere that lymph nodes have
been surgically removed or disturbed.’® Lymphedema,
following breast cancer treatment, occurs due to
lymphatic interruption following surgical trauma or
radiotherapy induced fibrosis that leads to chronic
inflammation and consequent fibrosis of the hypodermal
and dermal connective tissue.'!

In the present study, the overall cumulative incidence of
lymphedema has increased from 4% at 3 months to 7% at
6 months to 14% at 12 months to 18% at 24 months
postoperatively which is quite different to a study by
Warren et al. 12 in which only 6.8% of patients
developed lymphedema at 24 months and 13.7% at 60
months postoperatively.

Other studies by Rebegea et al and Shahpar et al showed
that the overall incidence of lymphedema was 5.9 % and
30% respectively.®1°

The National Institute for Clinical Excellence in the
United Kingdom has reported a lymphedema incidence of
25-28% and recommends lymphedema assessments 1
and 3 years after diagnosis.*®

In study by Bani et al which included a large sample of
742 breast cancer survivors, 31.67% of the patients
reported having lymphedema after a median follow up
period of 4.3 years.!* The mean age of the participants
was 53.0+£11.0 years while in present study the ages of
participants patients ranged from 32 years and 69 years
with a mean age of 48.65+8.17 years.

We found that, the most common procedure done was
modified radical mastectomy (MRM), performed on
(79%) of patients. While in another study by Pillai et al.
11 was performed on (87.9%) of patients.

In 61.1% of patients with lymphedema, the dominant arm
and affected one were the same. This is opposite to a
study by Shahpar et al where about 62% of patients
whose dominant hand and involved limb were the same
had no defined lymphedema.©

In present study, we also analyzed the treatment plan
regarding the type of surgery, radiotherapy,
chemotherapy and hormonal therapy as risk factors for
occurrence and development of arm lymphedema, but
none of them were found to be risk factors.

This is similar to a study by Bani et al. except for
radiotherapy.!* On the other hand a meta-analysis by
Disipio et al supports the association of extensive surgery
(chest wall and axilla) with increased risk of lymphedema
and there is a moderate evidence that supports its
association with adjuvant therapy (radiation and
chemotherapy).'®

Another study by Shahpar et al also showed that none of
these treatment modalities have a significant relation with
lymphedema.?

On the contrary a study by Rebegea et al showed that
adjuvant radiotherapy including lymph node regions
association after radical or conservatory surgery with
lymph node dissection represents a statistically
significant risk factor.

While like present study it showed that adjuvant
chemotherapy, hormonal therapy did not influence
lymphedema occurrence.®

Regarding concomitant diseases we found that, diabetes
mellitus was a risk factor for development of arm
lymphedema. This is opposite to the study by Rebegea et
al which showed that diabetes mellitus did not influence
lymphedema occurrence.®

In present study, obesity did not influence lymphedema
occurrence. This similar to a study by Larson et al which
did not find the BMI to be an important risk factor for
lymphedema occurrence.

On the other hand, a study by Ozaslan el al found that a
BMI > 25 is an important risk factor with statistical
significance for lymphedema occurrence.*’

While Soran et al believe that it is not clear whether
obesity is a direct risk factor for arm edema; it is certainly
a risk factor for infection and poor wound healing.®

In present study, the number of excised lymph nodes was
found to be an independent statistically significant risk
factor for development and lymphedema occurrence.

This is supported by several studies by Authors like
Larson et al and Kiel et al who found in their studies that
the number of removed lymph nodes is an important risk
factor with statistical significance for Iymphedema
occurrence. 816

Other Studies like Ozaslan et al and Edwards et al do not
report the number of removed lymph nodes as being a
risk factor correlated with lymphedema occurrence.'’° In
present study pain has been reported in 66.7% and 34.1%
of patients with and without lymphedema respectively.
While is a study by Clark et al the frequency of pain has
been reported in 38% and 37.5% of patients with and
without lymphedema respectively.?

Bani et al reported that, Pain in the breast/chest wall was
44.3% of patients with lymphedema, compared with
36.9% of patients without lymphedema. Pain in the axilla
was 55.3% versus 31.8% and pain in the arm was 57.0%
versus 28.6%.

There is a great variation of reporting subjective pain in
lymphedema patients. For example, in Paskett et al study,
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72% of the lymphedema patients reported pain and 57%
of them had intermittent pain and Moffatt et al showed
that 50% of patients had experienced pain or discomfort
from their edema.?»?> The treatment that can be
administrated in order to prevent the arm lymphedema
development and occurrence consists of: physical
exercises at a short time after surgery, self-massage,
compressive contention, medication that facilitate the
microcirculation, daily hygiene and diet.®> Various
strategies for management of LE are available.
Conservative treatment of lymphedema includes various
procedures such as elevation, exercise, massage, manual
lymphatic  drainage, compression garments and
intermittent pneumatic compression pumps.?®

According to present study, there was a great advantage
of treatment of lymphedema patients by physical
exercises with a compression garment over by physical
exercises only.

This is supported by the study by Trdesel et al which
suggested that the combination of exercise therapy and
compression garment is more effective than exercise
alone program in the treatment of breast cancer related
lymphedema.?*

CONCLUSION

Old (41:50 years) and diabetic patients are at the highest
risk for developing lymphedema. Breast cancer patients
of stage Il1IB who had undergone modified radical
mastectomy or who developed postoperative seroma are
at higher risk for developing lymphedema. Physical
exercises and compression garment are important part of
treatment plan.

ACKNOWLEDGEMENTS

Authors would like to express their deepest gratitude to
Prof. Dr. Hatem Abdel Azim Saleh, who suggested this
topic and evaluation of this work. Authors greatly
indebted and grateful to Dr. Tarek Mohey EIl-Sayed
Rageh and Dr. Suzan Ahmed Alhassanin, for their fruitful
suggestions, friendly careful supervision. Authors special
thanks are also extended for all the staff members of the
General Surgery Department, Menoufia University
Hospital.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Ban KA, Godella CV. Epidemiology of Breast
Cancer. Surg Oncol Clin N Am. 2014;23:409-22.

2. lbrahim AS, Khaled HM, Mikhail NN, Baraka H,
Kamel H. Cancer incidence in Egypt: Results of the

10.

11.

12.

13.

14.

15.

national population-based cancer registry program. J
Cancer Epidemiol. 2014,

Rebegea L, Firescu D, Dumitru M, Anghel R. The
incidence and risk factors for occurrence of arm
lymphedema after treatment of breast cancer
chirurgia. 2015;110:33-7.

Handley WS. Lymphangioplasty: a new method for
the relief of the brawny arm of breast-cancer and for
similar conditions of lymphatic oedema J. The
Lancet. 1908;171(4411):783-5.

Halsted W. The swelling of the arm after operations
for cancer of the breast - elephantiasis chirurgica -
its cause and prevention. Bull John Hopkins Hosp.
1921;32:309-13.

Ahmed RL, Prizment A, Lazovich D, Schmitz KH,
Folsom AR. Lymphedema and quality of life in
breast cancer survivors: the Iowa Women’s Health
Study. J Clin Oncol. 2008;5689-96.

Taghian NR, Miller CL, Jammallo LS, O’Toole J,
Skolny MN. Lymphedema following breast cancer
treatment and impact on quality of life: a review.
Critical Reviews in Oncol/Hematol. 2014;1;92:227-
34.

Soran A, D’Angelo G, Begovic M, Ardic F, Harlak
A, Samuel Wieand H. Breast cancer-related
lymphedema-what are the significant predictors and
how they affect the severity of lymphedema? Breast
J. 2006;12(6):536-43.

Shah C, Arthur D, Riutta J, Whitworth P, Vicini FA.
Breast cancer related lymphedema: a review of
procedure-specific  incidence  rates,  clinical
assessment aids, treatment paradigms, and risk
reduction. Breast J. 2012;18:357-61.

Shahpar H, Atieh A, Maryam A, Fatemeh HS,
Massoome N, Mandana E. Risk Factors of Lymph
Edema in Breast Cancer Patients. Int J Breast
Cancer. 2013.

Pillai PR, Sharma S, Ahmed SZ, Vijaykumar DK.
Study of Incidence of Lymphedema in Indian
patients undergoing axillary dissection for breast
cancer. Indian J Surg Oncol. 2010;1(3):263-9.
Warren LE, Miller CL, Horick N, Skolny MN,
Jammallo LS, Sadek BT. The impact of radiation
therapy on the risk of lymphedema after treatment
for breast cancer: a prospective cohort study. Int J
Radiation Oncol* Biol* Physics. 2014;88(3):565-
71.

Erickson VS, Pearson ML, Ganz PA, Adams J,
Kahn KL. Arm edema in breast cancer patients. J
National Cancer Institute. 2001;17;93(2):96-111.
Bani HA, Fasching PA, Lux MM, Rauh C, Willner
M, Eder I. Lymphedema in breast cancer survivors:
assessment and information provision in a
specialized breast unit. Patient Education
Counseling. 2007;1;66(3):311-8.

DiSipio T, Rye S, Newman B, Hayes S. Incidence
of unilateral arm lymphoedema after breast cancer:
a systematic review and meta-analysis. J. The
Lancet Oncol. 2013;1;14(6):500-15.

International Surgery Journal | November 2018 | Vol 5 | Issue 11  Page 3638



16.

17.

18.

19.

20.

21.

Saleh HA et al. Int Surg J. 2018 Nov;5(11):3633-3639

Larson D, Weinstein M, Goldberg I, Silver B, Recht
A, Cady B. Edema of the arm as a function of the
extent of axillary surgery in patients with stage I-II
carcinoma of the breast treated with primary
radiotherapy. Int J Radiation Oncol Biol Physics.
1986;12(9):1575-82.

Ozaslan C, Kuru B. Lymphedema after treatment of
breast cancer. Am J Surg. 187,2004;69-72.

Kiel KD, Rademacker AW. Early-stage breast
cancer: arm edema after wide excision and breast
irradiation. Radiol. 1996;198:279-83.

Edwards TL. Prevalence and etiology of
lymphedema after breast cancer treatment in
Southern Tasmania. Aust NZ J Surg. 2000;70:412-
8.

Clark R, Wasilewska T, Carter J. Lymphoedema: a
study of Otago women treated for breast cancer.
Nursing Praxis in New Zealand Inc. 1997;12(2):4-
15.

Paskett ED, Stark N. Lymphedema: knowledge,
treatment, and impact among breast cancer
survivors. Breast J. 2000;6(6):373-8.

22.

23.

24.

Moffatt CJ, Franks PJ, Doherty DC, Williams AF,
Badger C, Jeffs E. Lymphedema: an underestimated
health problem. QJM. 2003;1;96(10):731-8.
Sparaco A, Fentiman 1S. Arm lymphoedema
following breast cancer treatment. Int J Clin Pract.
2002;56:107-10.

Irdesel. Effectiveness of exercise and compression
garments in the treatment of breast cancer related
lymphedema. Turkish J Phys Med
Rehabilitation/Turkiye Fiziksel Tip ve
Rehabilitasyon Dergisi. 2007;53:1.

Cite this article as: Saleh HA, Rageh TM,
Alhassanin TM, Megahed MA. Upper limb
lymphedema related to breast cancer therapy:
incidence, risk factors, diagnostic techniques, risk
reduction and optimal management. Int Surg J
2018;5:3633-9.

International Surgery Journal | November 2018 | Vol 5 | Issue 11 Page 3639



