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ABSTRACT 

Objective: To assess the frequency of lymphedema of the arm and forearm after complete axillary lymph node dissection in 
patients with breast cancer at one year of follow-up and see its association with body mass index among breast cancer patients 
presenting at a tertiary care hospital in Karachi. 
Study Design: Prospective longitudinal study. 
Place and Duration of Study: Department of Medical Oncology, Jinnah Postgraduate Medical Center, Karachi, Pakistan, from 
Apr 2019 to 2020. 
Methodology: One sixty-eight females of age 25-80 years who underwent complete axillary lymph node dissection for breast 
cancer were included in the study. A breast surgeon performed the axillary lymph node dissection with more than five years 
of experience. The patients were followed for one year post-operatively to determine the occurrence of lymphedema. All the 
demographic details and clinic-pathological findings were reported in the predesigned proforma. 
Results: About 168 females (97.6%) out of 172 have undergone complete axillary lymph node dissection. Lymphedema was 
the most common complication among them (38.1%). Common side effect observed after axillary lymph node dissection was 
pain (66.1%), followed by heaviness (59.5%), firmness/tightness (46.4%) and numbness. The patients with Body mass index ≥ 
25 kg/m2, right arm involved, exposure to radiotherapy and moderately differentiated tumour (grade-2) had a significantly 
higher occurrence of lymphedema (p<0.05). 
Conclusion: Lymphedema is higher among breast cancer survivors during the first postoperative year. The risk of 
lymphedema can be reduced by avoiding potential factors like obesity and carefully selecting patients for postoperative 
radiotherapy. 
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INTRODUCTION 

Approximately two million individuals are diag-
nosed with carcinoma of breast.1 However, it remains 
to be the commonest malignancy among females. Cur-
rently, owing to a rise in early screening and initiation 
of multimodal therapy, the mortality due to breast 
cancer has reduced to one in twelve (2018) from one    
in eleven (1970), which has eventually increased the 
overall survival rate of the breast cancer patients.2,3 

Multimodal breast cancer treatment involves 
chemotherapy, radiotherapy, hormonal therapy and 
surgery. This multimodal strategy has raised the 5-year 
survival level to 90%, although there are some side 
effects of these treatments that significantly impact the 
quality of life of the breast cancer patient.4,5 

Breast cancer continues to be the most common 
cancer in women. With the advent of multimodality 
treatment and early detection methods, there is an 
overall improvement in survival. For stage IV 

transformation of the disease into a chronic condition, 
the focus of attention is recently being directed to-
wards late post-treatment sequelae like lymphedema. 
3,6 Lymphedema is a frequent complication leading          
to significant personal, physical and psychological 
problems in breast cancer patients.7 The prevalence of 
arm lymphedema is 26% (varies from 0-56%) in breast 
cancer patients after two years following treatment.3 
However, the cumulative incidence of lymphedema 
differs from 3 to 42.2% in five years of follow up 
duration.6,8,9 In Pakistan, the frequency of lymphedema 
after modified radical mastectomy was reported as 
26% in breast cancer patients.10 Thus, the variations in 
incidence are due to type of treatment, treatment dura-
tion, a lack of standard diagnostic criteria and limited 
knowledge of the physician.6 

In Pakistan, significantly fewer researches have 
been done to evaluate the incidence of lymphedema in 
breast cancer patients in a 1-year follow up duration. 
Hence, breast cancer patients have a better prognosis   
if diagnosed early and patients undergo treatment 
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timely. Knowing the incidence of lymphedema after 
breast cancer treatment, preventive steps must be ado-
pted in clinical practice. Therefore, the present study 
aimed to assess the frequency of lymphedema after 
complete axillary lymph node dissection at one year of 
follow-up and its association with BMI and postopera-
tive radiotherapy in breast cancer patients at a tertiary 
hospital in Karachi. 

METHODOLOGY 

This prospective longitudinal study was conduc-
ted at Department of Medical Oncology, Jinnah Post-
graduate Medical Center from November 2017 to July 
2019. Data collection was initiated after approval from 
the Ethical Review Committee (No-F.2-81-IRB/2019-
GENL/18930/JPMC).  The sample size was estimated 
using the OpenEpi sample size calculator by taking 
statistics for the prevalence of lymphedema as 26%,10 
the margin of error as 6.7% and 95% confidence level. 
The calculated sample size came out to 168 patients 
using a non-random convenience sampling technique. 

Inclusion Criteria: All the females aged 25-80 years 
presenting at OPD with histologically diagnosed car-
cinoma of the breast (stage I-III) were included in the 
study. 

Exclusion Criteria: Patients who had a history of 
oncologic therapy at another hospital, altered function 
of upper extremities, previous lymphedema, a pallia-
tive surgery, and patients who underwent sentinel 
lymph node mapping were excluded from the study. 

Before including in the study, informed consent 
was taken from all the eligible patients. The axillary 
lymph node dissection was performed by a breast 
surgeon with more than five years of experience. Be-
fore surgery, the baseline circumference of both sides, 
arm, and forearm were measured at 10 cm above and   
5 cm below the olecranon process. The patients were 
followed for one year post-operatively to determine 
the frequency of lymphedema. At two consecutive 
follow-up clinical examinations, the lymphedema was 
labelled positive when arm swelling (difference bet-
ween two arms ≥2 cm) was persistent. All the demo-
graphic details and clinic-pathological findings were 
reported in the predesigned proforma. 

SPSS version 23 was used to analyze the data. Fre-
quencies and percentages were calculated for qualita-
tive variables. Mean and SD were calculated for the 
quantitative variable. Chi-square/Fisher exact test was 
applied to see the relationship. The p-value of ≤0.05 
was taken as statistically significant. 

RESULTS 

The mean age of 168 patients was noted as 49.10 ± 
11.18 years. The average BMI was reported as 27.14 ± 
6.33 kg/m2. About 167 patients received chemo-
therapy (97.1%), whereas 71 (42.3%) females received 
radiation and 100 (58.7%) females received hormonal 
therapy, respectively. 

Out of 172, about 168 females (97.6%) have under-
gone axillary lymph node dissection. Lymphedema 
was the most common complication among them 
(38.1%), as shown in Figure. 
 

 
Figure: Frequency distribution of lymphedema. 
 

About 161 (95.8%) females had dominant right 
arm, 86 (51.2%) had right side of surgery and 107 
(63.7%) had left arm involved. The common symptoms 
observed after axillary lymph node dissection was pain 
(n=111, 66.1%), followed by heaviness (n=100, 59.5%), 
firmness/tightness (n=77, 46.4%) and numbness (n=70, 
42.2%) as listed in Table-I. 

 

Table-I: Characteristics of patients undergone for axillary 
lymph node dissection (n=168). 

Variables n (%) 

Dominant Arm 

Right 161 (95.8) 

Left 7 (4.2) 

Side of Surgery 

Right Breast 86 (51.2) 

Left Breast 82 (48.8) 

Current Arm Involved 

Right Arm 61 (36.3) 

Left Arm 107 (63.7) 

Symptoms of Lymphedema 

Swelling in Arms 39 (23.5) 

Firmness in Arms 77 (46.4) 

Numbness 70 (42.2) 

Heaviness 100 (59.2) 

Tenderness 53 (31.9) 

Pain 111 (66.1) 

Lymphedema frequency was more among fe-
males of age ≥ 50 years; however, no significant diffe-
rence was observed between the age groups and the 
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presence of lymphedema (p>0.05). A significant 
difference was observed when stratified based on Body 
mass index (p<0.05), the patients with Body mass index 
≥ 27.5 kg/m2 had a significantly higher frequency of 
lymphedema. Similarly, the patients with the right arm 
involved, exposed to radiotherapy, and moderately 
differentiated tumour (grade 2) had a significantly 
higher incidence of lymphedema (p<0.05). Whereas no 
statistical difference was found in the frequency of 
lymphedema for age and stage of the tumour (p>0.05) 
(Table-II). 
 

Table-II: Lymphedema stratified by various factors. 

Variables 
Lymphedema p-

value Present Absent 

Age Groups 

<50 years 30 (38.5%) 48 (61.5%) 
0.999 

≥50 years 34 (37.8%) 56 (62.2%) 

Grade of Tumor 

Grade 1 (Well Differentiated) - 7 (100%) 

0.027* 
Grade 2 (Moderately Differentiat) 48 (44.4%) 60 (55.6%) 

Grade 3 (Poorly differentiated) 16 (30.8%) 36 (69.2%) 

Undifferentiated - 1 (100%) 

Stage of Tumor 

Stage 1 3 (60%) 2 (40%) 

0.554 
Stage 2 24 (33.3%) 48 (66.7%) 

Stage 3 35 (40.2%) 52 (59.8%) 

Stage 4 2 (50%) 2 (50%) 

Body Mass Index Groups 

<27.5 kg/m2 30 (31.3%) 66 (68.8%) 
0.038* 

≥ 27.5 kg/m2 34 (47.2%) 38 (52.8%) 

Radiotherapy 

Yes 41 (57.7%) 30 (42.3%) 
0.001* 

No 23 (23.7%) 74 (76.3%) 

Affected Arm 

Right 33 (54.1%) 28 (45.9%) 
0.001* 

Left 31 (29%) 76 (71%) 
 

DISCUSSION 

Lymphedema is a highly reported complication 
post complete axillary lymph node dissection. It affects 
the quality of life, but it also restricts the ability to 
work. The present study found that 96.5% underwent 
axillary lymph node dissection and lymphedema was 
the most common complication among 38.1% of pa-
tients. Similarly, in a prospective study, lymphedema 
was the only factor associated with post lymph node 
dissection with a p-value <0.05.11 

In another study, lymphedema was reported 
post-mastectomy, and in a similar study, it was found 
that lymphedema is somewhat associated with seroma 
formation.12 In a Pakistani study, the breast cancer 
patients were randomized into three groups. Results 
showed that in all three groups, less than 30% develo-
ped metastatic disease, some developed skin toxicities, 

and other patients developed lymphedema in less than 
27% of patients in all three groups.13 Lymphedema was 
found among almost 31% of survivors of breast cancer 
during three year period.14,15 Literature has also confir-
med the prevalence of lymphedema being double          
in patients who underwent axillary surgery.8,16 The 
results of the current study are also validated by Meek 
et al, Ozaslan et al, and Beaulac et al.17-19 Also, in a study 
conducted in Karachi, patients undergoing axillary 
dissection with mastectomy reported complications 
related to post axillary node dissection and lymphe-
dema in the arm was found in approximately twenty-
six percent of the patients.10 

In the current study, the results showed a signifi-
cant association of lymphedema with the site of the 
arm. The right arm was more involved, and there was 
a difference in the size of the swelling in both arms, 
which was also found significant. This could be due to 
the slightest difference in the size of both arms. The 
current study also showed a significant association bet-
ween lymphedema with increased body mass index. 
This explains that patients having border line obesity 
or higher BMI index are at greater risk of having lymp-
hedema, which could be due to a variety of factors.20,21 
The study conducted by Johansson et al, found that 
factors related to lymphedema and higher BMI index 
were one of factor that was found significant.22 In 
addition, literature has found that lymphedema could 
be present as an early complication and late complica-
tion. It has been evident in a study that lymphedema 
can be evaded by avoiding obesity.23 However, in a 
study conducted by Larson et al., the results showed 
no significant association with BMI index.24 The 
current study also showed a significant association of 
lymphedema with tumour grade (p<0.05). The majority 
of the patients with moderate to poorly differentiated 
tumours developed lymphedema. Warren et al. found 
that 6.8% of the patients developed lymphedema after 
60 months post-operatively, wherein the incidence of 
lymphedema was higher among the radiotherapy 
group.9 The similar results were observed in the 
current study. 
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CONCLUSION 

The incidence of lymphedema of the ipsilateral arm 
and forearm is high after complete axillary lymph node 
dissection in Breast cancer patients. The risk of lymphedema 
increased further with exposure to postoperative radio-
therapy and raised BMI. Risk factors identified in this study 
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offer opportunities for intervention (weight loss, use of senti-
nel node biopsy where possible, careful selection of patients 
for postoperative radiotherapy) to reduce the incidence of 
lymphedema and control the symptoms associated with this 
condition. 

Conflict of Interest: None. 

Authors’ Contribution 

NB: Conceptual design, methodology development, manu-
script writing, GH: Supervision, reviewed, MN: Analysis, 
interpretation of data, Sk: Literature review, manuscript 
writing, AY: Data collection, ZA: Results interpretation. 

REFERENCES 

1. Bray F, Ferlay J, Soerjomataram I. Global cancer statistics 2018: 
GLOBOCAN estimates of incidence and mortality worldwide for 
36 cancers in 185 countries. CA Cancer J Clin 2018; 68(6): 394-424. 

2. ACS. Breast cancer facts and figures 2017-2018: American Cancer 
Society. Available from: https://www.cancer.org/research/ 
cancer-facts-statistics/breast-cancer-facts-figures.html.[Accessed 
on Sep 6, 2019]. 

3. Deo SV, Ray S, Rath GK, Shukla NK, Kar M, Asthana S, et al. 
Prevalence and risk factors for development of lymphedema 
following breast cancer treatment. Ind J Cancer 2004; 41(1): 8-12. 

4. Bartelink H. The changing landscape in radiotherapy for breast 
cancer: Lessons from long term follow-up in some European 
breast cancer trials. Radiother Oncol 2016; 121(3): 348-356. 

5. Whelan TJ, Olivotto IA, Parulekar WR, Ackerman I, Chua BH, 
Nabid A, et al. Regional nodal irradiation in early-stage breast 
cancer. N Engl J Med 2015; 373(4): 307-316. 

6. Clough-Gorr KM, Ganz PA. Older breast cancer survivors: fac-
tors associated with self-reported symptoms of persistent lym-
phedema over 7 years of follow-up. Breast J 2010; 16(2): 147-155. 

7. Ribeiro Pereira ACP, Koifman RJ, Bergmann A. Incidence and 
risk factors of lymphedema after breast cancer treatment: 10 
years of follow-up. Breast 2017; 36(1): 67-73. 

8. Kim M, Shin KH. Iden-tification of prognostic risk factors for 
transient and persistent lymphedema after multimodal treatment 
for breast cancer. Cancer Res Treat 2016; 48(4): 1330-1337. 

9. Warren LE, Miller CL, Horick N, Skolny MN, Jammallo LS, 
Sadek BT, et al. The impact of radiation therapy on the risk of 
lymphedema after treatment for breast cancer: a prospective 
cohort study. Int J Radiat Oncol Biol Phys 2014; 88(3): 565-71. 

10. Shaikh K, Shabbir MN, Ahmed I, Soomro S. Fre-quency of early 
complications after modified radical mastectomy in breast cancer 
in tertiary care centre. Pak J Surg 2013; 29(1): 17-22. 

11. Hidding JT, Beurskens CH, van der Wees PJ, Bos WC, van der 
Sanden MW, van Laarhoven HW. Changes in volume and inci-
dence of lymphedema during and after treatment with docetaxel, 
doxorubicin, and cyclophosphamide (TAC) in patients with 
breast cancer. Supportive Care in Cancer 2018; 26(5): 1383-1392. 

12. Altundag K. Flap fixation using tissue glue or sutures after 
mastectomy might also reduce risk of developing lymphedema 
in breast cancer. Clin Breast Cancer 2017; 17(3): e167. 

13. Shahid A, Athar MA, Asghar S, Zubairi T. Post mastectomy 
adjuvant radiotherapy in breast cancer: a com-parision of three 
hypofractionated protocols. J Pak Med Assoc 2009; 59(5): 282. 

14. Petrek JA, Heelan MC. Incidence of breast carcinoma‐related 
lymphedema. Cancer 1998; 83(S12B): 2776-2781. 

15. Petrek JA, Senie RT, Peters M, Rosen PP. Lymphedema in a 
cohort of breast carcinoma survivors 20 years after diagnosis. 
Cancer 2001; 92(6): 1368-1377. 

16. Powell SN, Taghian AG, Kachnic LA, Coen JJ, Assaad SI. Risk of 
lymphedema after regional nodal irradiation with breast 
conservation therapy. Int J Radiat Oncol Bio Phys 2003; 55(5): 
1209-1215. 

17. Meek AG. Breast radiotherapy and lymphedema. Cancer 1998; 
83(S12B): 2788-2797. 

18. Ozaslan C, Kuru B. Lymphedema after treatment of breast can-
cer. Am J Surg 2004; 187(1): 69-72. 

19. Beaulac SM, McNair LA, Scott TE, LaMorte WW, Kavanah MT. 
Lymphedema and quality of life in survivors of early-stage 
breast cancer. Arch Surg 2002; 137(11): 1253-1257. 

20. Ancukiewicz M, Miller CL, Skolny MN, O'Toole J, Warren LE, 
Jammallo LS, et al. Comparison of relative versus absolute arm 
size change as criteria for quantifying breast cancer-related 
lymphedema: the flaws in current studies and need for universal 
methodology. Breast Cancer Res Treat 2012; 135(1): 145-152. 

21. Borman P. Lymphedema diagnosis, treatment, and follow-up 
from the view point of physical medicine and rehabilitation 
specialists. Turk J Phys Med Rehabil 2018; 64(3): 179-917. 

22. Johansson K, Ohlsson K, Ingvar C, Albertsson M, Ekdahl C. Fac-
tors associated with the development of arm lymphedema follo-
wing breast cancer treatment: a match pair case-control study. 
Lymphol 2002; 35(2): 59-71. 

23. Rebegea L, Firescu D, Dumitru M, Anghel R. The incidence and 
risk factors for occurrence of arm lymphedema after treatment of 
breast cancer. Chirurgia (Bucur) 2015; 110(1): 33-37. 

24. Larson D, Weinstein M, Goldberg I, Silver B, Recht A, Cady B,           
et al. 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 Radiat Oncol Bio Phys 1986; 
12(9): 1575-1582. 

 

https://www.cancer.org/research/cancer-facts-statistics/breast-cancer-facts-figures.html.%5bAccessed
https://www.cancer.org/research/cancer-facts-statistics/breast-cancer-facts-figures.html.%5bAccessed

