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Breast cancer-related lymphoedema 
(hereafter referred to as 
lymphoedema) is one of the most 

significant complications following breast 
cancer treatment (Paskett, 2008; Helyer et 
al, 2010). It is presumed to occur due to the 
body’s inability to drain lymph fluid from 
the tissues due to damage to the lymphatic 
system after axillary surgery and radiation 
(Lawenda et al, 2009; Wanchai et al, 2016). 

The diagnosis of lymphoedema is made 
following a detailed medical history, which 
includes time of onset, location of swelling, 
the course of progression of the swelling, 
pain and other symptoms (Hanks et al, 2006; 
Lacovara and Yoder, 2006; Lymphedema 
Framework, 2006; Lawenda et al, 2009; 
International Society of Lymphology, 2009; 
National Lymphedema Network (NLN) 
Medical Advisory Committee, 2011; Shigaki 
et al, 2013).

The incidence of lymphoedema following 
breast cancer treatment ranges from 5% to 

including type of breast surgery,  extent of 
axillary dissection and addition of radiation 
therapy to the dissected axilla (Harris et al, 
1991; 2000; Hanks et al, 2006; Dixo, 2009; 
Armer and Stewart, 2010;  DiSipio et al, 
2013; Kilbreath et al, 2016; Ribeiro Pereira 
et al, 2017; Safwat et al, 2017).

A preponderance of studies found a higher 
risk of lymphoedema related to axillary 
lymph node dissection, rather than sentinel 
lymph node biopsy (Blanchard et al, 2003; 
Golshan et al, 2003; Schijven et al, 2003; 
DiSipio et al, 2013). This may be attributed 
to less axillary dissection required when 
sentinal lymph node biopsies demonstrate 
negative pathologic results (Morrell et al, 
2005; DiSipio et al, 2013).

Several studies demonstrate an increased 
lymphoedema risk in late-stage  breast 
cancer disease with lymph node involvement 
(Schunnemann and Willich, 1997; Park et al, 
2008; Swenson et al, 2009; Ribeiro Pereira et 
al, 2017; Safwat et al, 2017). This may be the 
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60%, with onset of symptoms ranging from 
immediately after treatment to 30 years 
post-treatment (Loudon and Petrek, 2000; 
Clark et al, 2005; Sakorafas et al, 2006; 
Poage et al, 2008).

According to Bani et al (2007), Kocak and 
Overgaard (2000), Robegea et al (2015) 
and Kilbreath et al (2016), the reported 
incidence and severity of lymphoedema 
depends on the type of surgery, the use of 
radiotherapy and the number of lymph nodes 
removed. The incidence of lymphoedema 
also varies greatly depending on the extent 
of axillary treatment, the interval between 
axillary treatments and the methods used to 
define lymphoedema.

Several studies have shown that the onset 
of lymphoedema can occur at any time 
post breast cancer treatment (Loudon and 
Petrek, 2000; Clark et al, 2005; Sakorafas et 
al, 2006; Poage et al, 2008).

Several treatment-related factors have 
been associated with lymphoedema,  
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result of the more aggressive surgery plus the 
radiation required to treat late-stage disease 
with nodal involvement.

In contrast, however, Werner et al (1991) 
and Warmuth et al (1998) did not find any 
correlation between late-stage breast cancer 
and lymphoedema. Several health factors 
have been associated with the development 
of lymphoedema,  including patient age at 
diagnosis (Armer and Fu, 2005; Kiel and 
Rademacker, 1996; Werner et al, 1991), 
body mass index (BMI) greater than 26kg/
m2, hypertension (Bohler et al, 1992; 
Kocak and Oregaard, 2000) and a history of 
infection (Harris et al, 1991).

Complete decongestive therapy 
(CDT) is the recommended treatment for 
lymphoedema (Didem et al, 2005; Hamner 
and Fleming, 2007; Jeffs, 2006; McNeely et 
al, 2004; Moseley et al, 2007; Szuba et al, 
2002; NLN Medical Advisory Committee, 
2011).

Other treatment modalities include the 
use of a pneumatic compression pump 
(Moseley et al, 2007) and the use of drugs, 
such as benzopyrenes (Moseley et al, 2007; 
Piller, 1980). Infection treatment (Harris 
et al, 1991) and other surgical procedures, 
such as liposuction and macrosurgical 
or microsurgical techniques, may also be 
considered (Campisi, 2004; Ridner and 
Dietrich, 2008; NLN Medical Advisory 
Committee, 2011).

Research methods
A descriptive, retrospective survey was used 
in this study. The medical records of all breast 
cancer patients treated at Komfo Anokye 
Teaching Hospital (KATH) oncology unit 

study was 50.65 years (Standard deviation 
(SD)=12.232). 

Body mass index prior to lymphoedema
The minimum BMI (n=305) was 13.2kg/
m2 and the maximum body mass index was 
65kg/m2. The mean body mass index was 
25.699kg/m2 (SD=6.0129 kg/m2).

 
Systolic blood pressure 
The minimum and maximum systolic blood 
pressure measurements (n=309) were 
80mmHg and 180mmHg respectively with 
130.56 as the mean (Standard deviation: 
Std=16.588) mmHg (Table 1). 

Diastolic blood pressure 
The minimum and maximum diastolic 
blood pressure measurements (n=309) 
were 50 mmHg and 120mmHg 
respectively, with 81.73 mmHg as the mean 
(SD=10.463 mmHg). 

Radiation dose
Fifty-seven per cent of the patients (177 out 
of 313) received radiation treatment. The 
minimum radiation dose was 48 Centigray 
(cGray) and 13512 cGray was the maximum 
dose. The mean was 8935.12 cGray with a  
standard deviation: Std=1969.519 cGray.

Treatments for breast cancer
Mastectomy was performed on 123 (39.2%) 
breast cancer patients. The majority (60.7%; 
(n=190) did not have a mastectomy. The 
number of breast cancer patients that 
underwent lumpectomy was 87 (27.8%). 
Lumpectomy was not performed on the 
majority, 72.2% (n=226) of the patients.

from January 1, 2005 to December 31, 2008 
were included in the study (n=313).

The breast cancer-related variables were 
breast cancer diagnosis, stage of breast cancer, 
breast cancer treatment received and number 
of lymph nodes removed. Meanwhile, 
lymphoedema variables were lymphoedema 
diagnosis, date of lymphoedema diagnosis, 
signs and symptoms of lymphoedema, 
location of lymphoedema in the arm, BMI 
and lymphoedema treatment. 

Additional data collected included date 
of first registration, year treatment began, 
gender and age.

Data analysis
The collected data were analysed as 
descriptive statistics using SPSS software 
version 17.0. Descriptive statistic techniques 
were applied to variables such as age, BMI 
prior to lymphoedema, systolic and diastolic 
blood pressure, radiation dose, BMI during 
lymphoedema, as well as age in years when 
diagnosed with lymphoedema.

Frequency tables were used in the data 
analysis for variables such as the year the 
patient started receiving treatment at KATH, 
gender, marital status, the treatment received 
at KATH, the location of lymphoedema 
in the arm and the signs and symptoms 
associated with lymphoedema. The 
percentages, mean, minimum and maximum 
values of these variables were calculated.  

Study findings 
Age
Of 313 medical records reviewed, the 
youngest age was 22 and the oldest age 
was 95 years of age.  The mean age of this 

    n=31

Profile of lymphoedema patients N Minimum Maximum Mean Standard deviation

Age prior to lymphoedema 31 30 78 52.81 10.901
BMI prior to lymphoedema 31 15.8 46.7 26.865 6.7490
Systolic blood pressure 31 100 170 134.19 17.659
Diastolic blood pressure 31 60 100 85.16 8.896
Radiation dose 21 7,000 11,260 8,981.33 1,110.171
Age when diagnosed with 
lymphedema

31 31 80 53.61 10.963

BMI after lymphoedema diagnosis 31 16.1 36.4 26.558 5.8310

Table 1. Risk and contributing risk factors of lymphoedema.                                                           
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Table 2 shows that only 20.4% (n=64) 
of the patients had axillary lymph node 
dissection. The majority of the patients, 
79.6% (n=249) did not undergo axillary 
lymph node dissection. Only two of the 313 
(0.6%) patients had sentinel lymph node 
biopsy (Table 3). The number of breast 
cancer patients who received radiation 
treatment was 117 (56.5%) while 136 
(43.5%) did not (Table 4).

Lymphoedema patients
The number of patients who developed 
lymphoedema after treatment was 31 
(9.9%). The majority of the patients, 282 
(90.1%) did not develop lymphoedema 
after treatment. 

The mean time of onset of lymphoedema 
was 9.7 months, the median was 10.2 months 
(SD=7.5 months). The maximum time of 
onset of lymphoedema was 25.4 months. 

The majority of the lymphoedema 
patients, 64.5% (n=20) had late-stage breast 
cancer disease (stage four) followed by 
12.9% (stage four) with stage two and 9.7% 
(stage three) also with stage three breast 
cancer. Only 3.2% of the lymphoedema 
patients had stage one breast cancer disease. 
For the remaining 6.5% (stage two) of the 
lymphoedema patients, their breast cancer 
stages were either unknown or not stated in 
the patient medical records. 

The majority of the lymphoedema patients, 
77.4% (n=24) did not have hypertension. 
Only seven out of 31 lymphoedema patients 
(22.6%) were hypertensive.

As shown in Table 4, there are variations 
in all factors analysed for the 31 cases of 
lymphoedema. Also note that only 21 of the 
lymphoedema cases received radiation as 
part of their treatment.

The number of lymphoedema patients 
that underwent axillary lymph node 
dissection was 38.7% (n=12). The majority, 
61.3% (n=19) of the lymphoedema patients 
did not undergo axillary lymph node 
dissection.

In Table 5, the cross tabulation of patients 
who underwent axillary lymph node 
dissection and developed lymphoedema 
and the patients who did not develop 
lymphoedema is shown. Sixty-four of the 313 
patients had axillary lymph node dissection 
of which 12 developed lymphoedema and 52 
did not develop lymphoedema.

The chi-square test shows a significant 
relationship between having had axillary 
lymph node dissection and being diagnosed 

Risk factors of lymphoedema in this study
The literature identifies the following risk 
factors associated with lymphoedema: 
axillary lymph node dissection, radiation, 
the stage of breast cancer diagnosis, high 
body mass index, age and hypertension. 

This study found that axillary lymph node 
dissection is a statistically significant risk 
factor associated with lymphoedema (Chi-
square test value=7.055, P=0.008).

The findings of this study are consistent 
with previous studies that identified axillary 
lymph node dissection as a significant risk 
for lymphedema (Blanchard and Donohue, 
2003; Golshan and Martin, 2003; Schijven et 
al, 2003). The performance of a mastectomy 
and lumpectomy without axillary lymph 
node dissection was not found to be 
significantly associated with lymphedema in 
this study, as was found in a study by Meric 
et al (2002).

Previous studies have identified radiation 
to be a significant risk factor associated with 
arm lymphoedema, especially when the 
radiation dose is greater than 5000 cGray   
(Hinrichs, et al, 2004; Yao, 2004; Hanks, et 
al, 2006; Bani et al, 2007).  

with lymphoedema (Chi-square test 
value=7.055, P=0.008).

Discussion
The incidence of lymphoedema 
In this descriptive retrospective survey on 
the medical records of all the 313 breast 
cancer patients treated at KATH between 
January 1, 2005 and December 31, 2008, 
31 (9.9%) developed lymphoedema. 
Despite the relatively low incidence of 
lymphoedema found in this study, it  falls 
within the reported range of 5% to 60% in 
the literature (Loudon and Petrek, 2000; 
Clark, et al, 2005; Sakorafas et al, 2006; 
Poage et al, 2008).

Time of onset of lymphoedema in 
this study
Several studies (Loudon and Petrek, 2000; 
Clark et al, 2005; Sakorafas, et al, 2006; 
Poage et al, 2008) show that lymphoedema 
can occur at any time after breast cancer 
treatment. In this study, lymphoedema onset 
ranged from immediately after treatment (0 
month) to 25 months after treatment, with 
10 months as the median. 

n=313
Axillary lymph node 
dissection

Frequency Valid per cent Cumulative per cent

Yes 64 20.4 20.4
No 249 79.6 100.0
Total 313 100.0

Table 2. Axillary lymph node dissection.

n=313
Sentinel lymph node 
biopsy

Frequency Valid per cent Cumulative per cent

Yes 2 0.6 0.6
No 311 99.4 100.0
Total 313 100.0

Table 3. Sentinel lymph node biopsy.

n=313
Radiation Frequency Valid per cent Cumulative per cent

Yes 177 56.5 56.5
No 136 43.5 100.0
Total 313 100.0

Table 4. Radiation.
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lymph node dissection, lymphoedema 
will continue to be a problem in Ghana. 
Knowing the incidence and risk factors 
of lymphoedema not only helps in the 
early detection and effective treatment 
of lymphoedema, but this knowledge 
also provides the baseline data for future 
lymphoedema research in Ghana.

Future research
A long-term prospective study, with a 
larger sample size, involving other hospitals 
will be of great value. Additional research 
using volume measurement in defining the 
incidence of lymphoedema is needed. 
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44 Journal of Lymphoedema, 2019, Vol 14, No 1



Research and audit

Dixo JM (2009) A Companion to Specialist Surgical Practice 
Breast Surgery (4th ed.) Elsevier: Edinburgh pp1–29

Golshan M, Martin MJ, Dowlatshani K (2003) Sentinel 
lymph node biopsy lowers the rate of lymphedema 
when compared with standard axillary lymph node 
dissection. Am Surg 69(3): 209–12

Grove SK (2007) Statistics for Health Care Research, A 
Practical Workbook. Saunders Elsevier, Missouri pp344

Hamner JB, Fleming MD (2007) Lymphedema Therapy 
reduces the volume of edema and pain in patients with 
breast cancer. Ann Surg Oncol 14(6): 1094–1908

Hanks G, Doyle D, Cherny N, Calman K (2006) Oxford 
Textbook of Palliative Medicine (3rd ed.) Oxford 
University Press: New York pp648

Harris JR, Hellman S, Henderson IG, Kinne DW (1991) 
Breast Diseases (2nd ed.) J. B. Lippincott company: New 
York pp23–32 

Harris JR, Lippman ME, Morrow M, Osborne CK (2000) 
Diseases of the breast. 2nd ed. Lippincott Williams 
&Wilkins: Philadelphia pp403

Helyer LK, Vanic M, Le LW et al (2010) Obesity is a risk 
factor for developing postoperative lymphedema in 
breast cancer patients. Breast J 16(1): 48–54

Hinrichs CS, Watroba NL, Rezaishiraz H et al (2004) 
Lymphedema secondary to post mastectomy radiation: 
incidence and risk factors. Ann Surg Oncol 11(6): 573–
80

International Society of Lymphology (2009) The diagnosis 
and treatment of peripheral lymphedema. Consensus 
document of the International Society of Lymphology. 
Lymphology 42(2): 51–60

Jeff E (2006) Treating breast cancer-related Lymphedema 
at the London Haven:Clinical audit results. Eur J Oncol 
Nurs 10(1): 71–9

Kiel KD, Rademacker MW (1996) Early stage breast cancer: 
arm edema after wide excision and breast irradiation. 
Radiology 198(1): 279–83

Kilbreath SL, Refshauge KM, Beith JM et al (2016) Risk 
factors for lymphoedema in women with breast cancer: 
a large prospective cohort. Breast 28: 29–36

Kocak Z, Oregaard J (2000) Risk factors of arm lymphedema 
in breast cancer patients. Acta Oncol 39(3): 389–92

Lacovara JE, Yoder LH (2006) Secondary lymphedema in 

the cancer patient. Medsurg Nurs 15(5): 302–6

Lawenda BD, Mondry TE, Johnstone PA (2009) 
Lymphedema: a primer on the identification and 
management of a chronic condition in oncologic 
treatment. CA Cancer J Clin 59(1): 8–24

Loudon L, Petrek J (2000) Lymphedema in women treated 
for breast cancer. Cancer Pract 8(2): 65–71

Lymphoedema Framework (2006) Best Practices for the 
Management of Lymphedema. International Consensus. 
MEP Ltd: London. Available at: https://bit.
ly/2HOpXBh (accessed 12.03.2019) pp6–14

McNeely M, Maggee D, Lees A et al (2004) The addition 
of Manual Lymph Drainage to Compression therapy 
for breast cancer related lymphedema:A radomised 
controlled trial. Breast Cancer Res Treat 86(2): 95–106

Meric F, Buchholz TA, Mirza NQ (2002) Long-term 
complications associated with breast-conservation 
surgery and radiotherapy. Ann Surg Oncol 9(6): 543–9

Morrell RM, Halyard MY, Schild SE et al (2005) Breast 
cancer-related lymphedema. Mayo Clin Proc 80(11): 
1480–4

Moseley AL, Carati CJ, Piller NB (2007) Systematic 
review of common conservative therapies for arm 
lymphoedema secondary to breast cancer treatment. 
Ann Oncol 18(4): 639–46

National Lymphedema Network Medical Advisory 
Committee (2011) Diagnosis and Treatment of 
Lymphedema: Position Statement of the National 
Lymphedema Network. Avilable at: https://bit.
ly/2HtLPk1 (accessed 12.03.2019)

Park JH, Lee WH, Chung HS (2008) Incidence and risk 
factors of breast cancer lymphoedema. J Clin Nurs 
17(11): 1450–9

Paskett ED (2008) Breast cancer-related lymphedema: 
attention to a significant problem resulting from cancer 
diagnosis.  J Clin Oncol 26(35): 5666–7

Piller NB (1980) Lymphedema, macrophages and 
benzopyrones. Lymphology 13(3): 109–19

Poage E, Singer M, Armer J et al (2008) Demistifying 
Lymphedema: development of lymphedema putting 
evidence into practice card. Clin J Oncol Nurs 12(6): 
951–64

Ribeiro Pereira ACP, Koifman RJ, Bergmann A (2017) 

Incidence and risk factors of lymphedema after breast 
cancer treatment: 10 years follow-up. Breast 36: 67–73

Ridner SH, Dietrich MS (2008) Self-reported comorbid 
conditions and medication usage in breast cancer 
survivors with and without lymphedema. Oncol Nurs 
Forum 35(1): 57–63

Safwat Y, Shaalan M, Mokhtar M, Hammod M (2017) Risk 
factors of upper-arm lymphedema after breast cancer 
treatment. J Curr Med Res Pract 2: 73–8

Sakorafas GH, Peros G, Cataliotti L et al (2006) 
Lymphedema following axillary lymph node dissection 
for breast cancer. Surg Oncol 15: 153–65

Schijven MP, Vingerhoets AJ, Rutten HJ et al (2003) 
Comparison of morbidity between axillary lymph node 
dissection and sentinel node biopsy. Eur J Surg Oncol 
29(4): 341–50

Schunnemann H, Willich N (1997) [Lympheoedema of the 
arm after treatment of cancer of the breast. A study of 
5868 cases]. Dtsch Med Wochenschr 122(17): 536–41

Shigaki CL, Madsen R, Wanchai A et al (2013) Upper 
extremity lymphedema:presence and effect on 
functioning five years after breast cancer treatment. 
Rehabil Psychol 58(4): 342–9

Swenson KK, Nissen MJ, Leach JW, Post-White J 
(2009) Case-control study to evaluate predictors of 
lymphedema after breast cancer surgery. Oncol Nurs 
Forum 36(2): 185–93

Szuba A, Achalu R, Rockson SG (2002) Decongestive 
lymphatic therapy for patients with breast carcinoma-
associated lymphedema. Cancer 95(11): 2260–7

Wanchai A, Armer JM, Stewart BR, Lasinski BB (2016) 
Breast cancer-related lymphedema: A literature review 
for clinical practice. Int Journal Nurs Sci 3(2): 202–7

Warmuth MA, Bowen G, Prosnitz LR (1998) Complications 
of axillary lymph node dissection for carcinoma of the 
breast. A report based on patient survey. Cancer 83(7): 
1362–8

Werner RS, McCormick B, Petrek J et al (1991) Arm edema 
in conservatively managed breast cancer: Obesity is a 
major predictive factor. Radiology 180(1): 177–84

Yao Chung W (2004) Lymphedema of upper extremities 
after treatment for cancer of breast:incidence and risk 
factors analysis. EJC Supplements 2(3): 144

Journal of Lymphoedema, 2019, Vol 14, No 1 45


