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Purpose: This study was performed to assess the effect of prophylactic lymphovenous 
anastomosis on the prevention of arm lymphedema after axillary lymph node dissec-
tion for breast cancer treatment. 
Methods: Among 69 women referred to undergo axillary lymph node dissection from 
January 2020 to June 2020, 21 were assigned to the treatment group and 48 to the 
control group. In the treatment group, 21 patients underwent prophylactic lymphove-
nous anastomosis for the prevention of breast cancer-related lymphedema. The other 
48 patients in the control group did not undergo any preventive surgical treatment. 
Prophylactic lymphovenous anastomosis was performed at the same time as axillary 
lymph node dissection and breast cancer surgery. Postoperatively, all patients under-
went circumferential measurements at 1, 3, and 6 months and lymphography at 6 
months after the surgery. 
Results: None of the patients in the treatment group had lymphedema after the sur-
gery (0%). In the control group, lymphedema occurred in nine patients (18.8%, 
p=0.049). No significant differences in the arm circumference were observed in the 
treatment group during follow-up (p>0.05), whereas the arm circumference in the 
control group showed a significant increase at 1, 3, and 6 months after axillary lymph 
node dissection (p<0.05). There were no significant differences between the two 
groups in the arm circumference changes with respect to baseline at 1, 3, and 6 
months after axillary lymph node dissection (p>0.05). 
Conclusion: Prophylactic lymphovenous anastomosis represents a valid super micro-
surgical technique for the primary prevention of breast cancer-related lymphedema. 

Keywords: Breast cancer lymphedema, Surgical anastomosis, Microsurgery, Primary 
prevention

INTRODUCTION 

Breast cancer-related lymphedema (BCRL) is a progressive lifelong disease that 
affects approximately one-third of women who undergo breast cancer surgery 
with axillary lymph node dissection (ALND) [1]. BCRL is a debilitating condition 
that poorly influences the function, health, and quality of life [2]. The incidence 
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of BCRL ranges from 9% to 42%; these wide variations depend 
on numerous factors, such as different methods of diagnosis, 
oncologic treatments, and different lengths of follow-up [1,3]. 
The time course for the development of lymphedema is vari-
able and this condition rarely appears immediately after ALND. 
Most patients present with significant edema during the first 12 
months following surgery [4,5]. 

Lymphedema is primarily treated with conservative care, 
such as the use of compression garments and rehabilitation 
treatment [6]. Curative treatment of lymphedema has proven 
difficult. Extravasation of proteins and fluid into the intersti-
tium causes inflammation and tissue fibrosis, which results in 
lymphatic sclerosis, further inhibiting lymphatic circulation [7]. 
Thus, there is no generally accepted cure for lymphatic drain-
age dysfunction. Lymphovenous anastomosis (LVA), lymph 
node transfer, and stem cell therapy are the emerging treatment 
modalities for restoring lymphatic drainage. However, none of 
these treatments have proven to be curative. Therefore, the re-
cent focus has shifted to risk reduction and prevention. 

Over the past decade, advances in microsurgery have led to 
the increased use of LVA techniques to prevent BCRL. Prophy-
lactic LVA can increase patients’ quality of life and decrease the 
clinical status of BCRL by preventing its occurrence after 
ALND. Thus, the aim of this study was to evaluate the effect of 
prophylactic LVA on preventing lymphedema after ALND at 
our institution. 

MATERIALS AND METHODS 

1. Study design 
This retrospective study included 69 women with breast can-

cer who were referred to undergo breast cancer surgery and 
ALND between January 2020 and June 2020. All patients with 
unilateral breast cancer underwent total ALND as a result of 
positive sentinel lymph node biopsy or axillary core needle bi-
opsy using ultrasonography or radiographic examination. Of 
the 69 patients, 21 underwent prophylactic LVA at the same 
time as ALND, and these patients were classified as the treat-
ment group. The other 48 patients who did not undergo pro-
phylactic LVA during ALND were assigned to the control 
group. The patients were explained the purpose of the study 
and gave consent to access their clinical information and imag-
es. This study was approved by the Institutional Review Board 
of Pusan National University Hospital (No. 2106-025-104). 

Measurement modalities to evaluate lymphedema in all the 
69 patients included arm circumference measurements, lym-
phoscintigraphy (Tc-99m phytate, subcutaneous injection, both 

upper extremities), indocyanine green (ICG) (Diagnogreen in-
jection, 2.5 mg/mL; Daiichi Pharmaceutical, Tokyo, Japan) 
lymphography, and bioelectrical impedance, carried out within 
15 days before ALND. Based on lymphoscintigraphy and ICG 
lymphography, all patients had normal lymphatic flow and no 
lymphatic dysfunction before surgery. In addition, baseline pa-
tient characteristics, including age, weight, and height, as well 
as data on the clinical characteristics, such as the type of breast 
surgery and medical history were obtained. 

Twenty-one patients in the treatment group underwent the 
prophylactic LVA technique performed by a single surgeon 
skilled in lymphatic microsurgery for the prevention of arm 
lymphedema after breast cancer surgery. The other 48 patients 
in the control group were not treated with prophylactic LVA or 
prophylactic compressive decongestive therapy (CDT) after 
breast cancer surgery.  

2. Prophylactic LVA  
One hour before the surgery, 0.4-mL ICG was injected sub-

cutaneously into the first and third webspace of the hand and 
the medial and lateral borders of the volar surface of the wrist 
site. Breast cancer surgery (mastectomy or lumpectomy) was 
performed by three general surgeons under general anesthesia, 
followed by ALND. After the completion of the axillary dissec-
tion, the patients were referred to a plastic surgeon to undergo 
prophylactic LVA. For visual observation of the lymphatic 
channel, the lymphatic drainage channel of the axillary site was 
visualized using a near-infrared fluorescence camera (Moment 
K; IAN C&S, Seoul, Korea). The lymphatic drainage channel in 
the axillary region was visually confirmed, and the area where 
the flow of the lymphatic drainage channel was visible was 
roughly indicated using a marking pen. Based on the lymphatic 
drainage channel flow, 0.1 to 0.2 mL of indigo carmine dye was 
injected into the intradermal layer into the upper third of the 
arm. After injection, when a suitable vein was found, prophy-
lactic LVA was performed using an end-to-end technique with 
nylon 11-0 interrupted sutures. The number of prophylactic 
LVA cases ranged from 1 to 2. The prophylactic LVA took ap-
proximately 30 to 60 minutes (Fig. 1). After performing pro-
phylactic LVA, the patients were transferred from a plastic sur-
geon to a general surgeon, and wound closure was performed. 
When performing the Jackson Pratt drainage into the axillary 
region, attention must be paid to placing the drain tube so as 
not to damage the anastomosis. No additional treatments were 
provided, including drugs or rehabilitation therapies. There 
was no increase in the rate of hematoma, infection, or seroma 
compared to standard ALND. The passage of the patent car-
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mine into the anastomosis vein was used to verify the patency 
of prophylactic LVA at the time of operation. 

3. Postoperative management and assessment 
The patients received standard postoperative care for breast 

cancer surgery. Some patients received adjuvant radiotherapy 
or chemotherapy after the surgery. Physical therapy, compres-
sion bandage/stocking, and medication were administered to 
patients in both groups who had BCRL after ALND. 

The 1-, 3-, and 6-months follow-up included circumferential 
measurements in all cases, and ICG lymphography was per-
formed at the 6-month follow-up in all cases. All patients in the 
two groups were clinically evaluated after surgery using cir-
cumference measurements performed by a single plastic sur-
geon to reduce interobserver variability. This study followed a 
single-blinded process, where the assessor who measured the 
upper limb circumference was blinded to the group each pa-
tient belonged to. The measurements of both arms at three 
sites, including the wrist, 10 cm below, and 10 cm above the 
olecranon, were obtained using flexible tape (Fig. 2). Arm cir-
cumference measurements were defined as lymphedema if 
there was a difference of more than 2 cm from the contralateral 
limb. ICG lymphography images were classified from type I to 
V, depending on the ICG dermal backflow (DB) stage [8]. ICG 
DB stages I to V were defined as lymphedema (Fig. 3). All pa-
tients generally noticed increased arm circumferences, describ-
ing an increased stiffness or tenderness of soft tissues in a local-
ized area, either in the wrist or forearm. 

4. Statistical analysis 
Values are presented as means ± standard deviations or as 

percentages, when appropriate. Independent t-tests were per-
formed to compare continuous variables. Fisher exact test or 
the chi-square test was performed to compare categorical vari-
ables. All data were analyzed using the R 4.0.1 IRR package (R 
Foundation for Statistical Computing, Vienna, Austria), and 
statistical significance was set at p < 0.05. The differences in cir-
cumference between measurements before operation and those 
at 1, 3, and 6 months after LVA surgery in the two groups were 
compared using a paired t-test between timing. The compari-
son of arm circumference differences between the two groups 
over time was performed using repeated-measures analysis of 
variance.  

Fig. 1. Prophylactic lymphovenous anastomosis (LVA) operative technique application. The images show anastomosis between the 0.3-mm 
lymphatic drainage vessel and the 0.4-mm vein using an end-to-end technique with nylon 11-0 interrupted sutures. (A) Prophylactic LVA 
operative technique applied on the axillary region. (B) Prophylactic LVA operative technique at microscopic magnification.

Fig. 2. Locations of three areas in the upper limb. The upper 
extremity circumference is measured at the olecranon, 10 cm 
above and 10 cm below the olecranon, and at the wrist.
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RESULTS 

The demographics and baseline characteristics of the patients 
are outlined in Table 1. There were no significant differences 
between the two groups in terms of the demographic data, lo-
cation of the surgical site, number of lymph nodes retrieved, 
number of metastatic lymph nodes, type of breast surgery, ra-
diotherapy, and chemotherapy (p > 0.05). 

As shown in Table 2, there was a significant difference in the 
lymphedema rate between the two groups (p = 0.049). Further-
more, there were no cases of lymphedema development during 
6 months among the 21 patients in the treatment group (Table 
3). In contrast, in the control group, nine out of 48 patients 
(18.8%) developed lymphedema, with one patient who devel-
oped it at 1 month of follow-up (2.1%), two at 3 months of fol-
low-up (4.17%), and six at 6 months of follow-up (12.50%). In 
all patients with lymphedema, the difference in bilateral arm 
circumference was more than 2 cm in at least one of the three 
measurement sites. With regard to the ICG DB stage in the 
control group, there were four patients with grade I (8.33%), 
three with grade II (6.25%), and two with grade III (4.17%). 

Fig. 4 shows a graph illustrating the differences in the bilater-
al arm circumference according to the length of the follow-up 
period in the treatment and control groups. Fig. 4A shows the 
differences in circumferences of both arms according to the 
length of the follow-up period at 10 cm above the olecranon, 
Fig. 4B shows the respective result at 10 cm below the olecra-

Fig. 3. Lymphography performed at the 6-month follow-up 
after prophylactic lymphovenous anastomosis. Linear patterns in 
bilateral upper limbs are shown in lymphography (right, affected 
side; left, unaffected side).

Table 1. Patient characteristics

Characteristic Overall (n=69) Treatment group (n=21) Control group (n=48) p-value
Age (yr) 50.99 ±  12.23 53.00 ±  9.77 50.10 ±  13.16 0.369
Body mass index (kg/m2) 23.44 ±  3.61 23.45 ±  3.82 23.44 ±  3.56 0.990
Operative sites 0.845
 Right 39 (56.5) 11 (52.4) 28 (58.3)
 Left 30 (43.5) 10 (47.6) 20 (41.7)
Lymph nodes retrieved 18.22 ±  4.08 18.81 ±  4.17 17.96 ±  4.02 0.955
Metastatic lymph nodes 3.68 ±  4.06 3.71 ±  3.20 3.67 ±  4.41 0.965
Type of surgery 0.761
 Lumpectomy 15 (21.7) 5 (23.8) 10 (20.8)
 Mastectomy 54 (78.3) 16 (76.2) 38 (79.2)
Radiotherapy 0.760
 Yes 53 (76.8) 17 (81.0) 36 (75.0)
 No 16 (23.2) 4 (19.0) 12 (25.0)
Chemotherapy 0.761
 Yes 54 (78.3) 16 (76.2) 38 (79.2)
 No 15 (21.7) 5 (23.8) 10 (20.8)

Values are presented as mean ± standard deviation or number (%).
Continuous variables are compared using an independent t-test; categorical variables are compared using the chi-square test or Fisher exact test.
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pared to those measured preoperatively (p < 0.05). When com-
paring the two groups over time, there were no significant dif-
ferences in circumferences of both arms at the three sites 
(p > 0.05). 

DISCUSSION 

In this study, we evaluated the effect of prophylactic LVA on 
the prevention of arm lymphedema in breast cancer patients 
after ALND. Most patients in our study had high-risk factors 
for lymphedema, undergoing ALND and adjuvant regional 
lymph node radiotherapy (76.8%). Most patients underwent 
adjuvant chemotherapy (78.3%). Although controversial, this 
risk factor has been independently associated with lymphede-
ma development in some studies [9-11]. None of the patients 
in the treatment group were diagnosed with BCRL (0%). As 
observed from this result, there is a promising prospect of suc-
cessful prevention of lymphedema in patients with high-risk 
factors for developing lymphedema by performing prophylactic 
LVA; and we argue that this finding presents an opportunity to 
expand the scope of applying preventive LVA in other patient 
groups at high risk for lymphedema as well as in breast cancer 

Table 2. Comparison between the two groups according to lymphedema rates after axillary lymph node dissection

Variable Overall (n=69) Treatment group (n =21) Control group (n=48) p-value
No. of patients 0.049*
Undiagnosed with lymphedema 61 (88.4) 21 (100) 39 (81.3)
Diagnosed with lymphedema 8 (11.6) 0 (0) 9 (18.8)

Values are presented as number (%).
Fisher exact test for categorical variables.
*p<0.05.

Table 3. Time of lymphedema onset and the ICG DB stage in both 
groups

Varaible Treatment group (n=21) Control group (n=48)
Follow-up (mo)
 1 0 (0) 1 (2.1)
 3 0 (0) 2 (4.2)
 6 0 (0) 6 (12.5)
ICG DB stage
 Grade I 0 (0) 4 (8.3)
 Grade II 0 (0) 3 (6.3)
 Grade III 0 (0) 2 (4.2)
 Grade IV 0 (0) 0 (0)
 Grade V 0 (0) 0 (0)

ICG, indocyanine green; DB, dermal backflow.

non, and Fig. 4C shows the corresponding measurements at the 
wrist. In the treatment group, there were no significant differ-
ences in circumferences of both arms measured at the three 
sites compared to the corresponding preoperative values during 
the follow-up period (p > 0.05). However, in the control group, 
the dimensions in postoperative differences in circumferences 
of both arms at the three sites were significantly higher com-

Fig. 4. Arm circumference differences at the preoperative (Pre), postoperative 1 month (F1), postoperative 3 months (F3), and 
postoperative 6 months (F6) in the treatment group and control group. Arm circumference differences are represented by the gradient 
(blue, treatment group; yellow, control group). (A) Arm circumference differences 10 cm above the olecranon with different follow-
up periods. (B) Arm circumference differences 10 cm below the olecranon with different follow-up periods. (C) Arm circumference 
differences at the wrist with different follow-up periods.
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patients. 
Nevertheless, the wide variability in the prevalence of can-

cer-related arm lymphedema and the rate of lymphedema are 
high. Sentinel lymph node biopsy was performed to prevent 
cancer-related lymphedema, but recent studies have argued 
that with sentinel lymph node biopsy alone, lymphedema rates 
cannot be ignored [12,13]. Thus, prevention is a key factor in 
avoiding lymphedema. In this study, the dissection of lymph 
nodes or lymphatics responding to the gamma-ray detector 
was performed while performing ALND by injecting techne-
tium-99 radiolabeled colloid into the subcutaneous fat around 
the breast mass at four positions at 3, 6, 9, and 12 o’clock. The 
preservation status of the lymphatics or lymph nodes in the 
arm was not confirmed. If the lymphatic pathway from the arm 
could be visualized and confirmed using the axillary reverse 
mapping technique introduced in recent studies [14,15] and 
avoided during lymph node dissection, more arm lymphatic 
drainage could be preserved. However, as discussed by Boccar-
do [16], even when ALND was performed using the axillary 
reverse mapping technique, it was almost impossible to identify 
efferent lymphatics that truly preserved the lymphatic flow in 
the arm, because arm lymphatic drainage combines the com-
mon lymphatic pathways draining the breasts. Therefore, since 
preservation is practically impossible, in this study, prophylac-
tic LVA was performed at the same time as ALND.  

Many LVA shunting procedures have been developed. In this 
study, prophylactic LVA was performed using supermicrosurgi-
cal LVA, and none of the 21 patients who underwent surgical 
prevention developed lymphedema (0%). This rate was lower 
than that of 4.34% in primary prevention of arm lymphedema 
using the telescopic LVA technique presented by Boccardo [16]. 
However, since this study only presents a follow-up period of 6 
months, which is shorter than the follow-up period in Boccar-
do’s research, it is necessary to perform further evaluation with 
a longer period for an accurate comparison. 

LVA with telescopic technique uses larger veins, which are a 
major cause of increased intraluminal pressure, which can lead 
to venous-lymphatic reflux and thrombosis [17]. Supermicro-
surgical LVA aims to overcome this problem by anastomosing 
lymphatics and venules < 0.8 mm in diameter in an inti-
ma-to-intima manner, which supposedly has a lower occlusion 
rate, by minimizing backflow and nonendothelial tissue in the 
vessel lumen [18]. In addition, a recent animal study revealed 
that supermicrosurgical LVA patency rates were higher than 
those of lymphovenous implantation [19]. Therefore, although 
this is a preliminary study, there was no patient who developed 
lymphedema among those who underwent supermicrosurgical 

LVA as the primary prevention; thus, it is expected that with a 
longer follow-up period and higher number of patients, the 
proposed supermicrosurgical LVA will establish itself as a com-
petitive technique with a lower rate of lymphedema compared 
to telescopic LVA. 

The disadvantage of supermicrosurgical LVA is that the op-
eration time is longer than that of the telescopic LVA technique. 
In most of the previous studies, the supermicrosurgical LVA 
technique for lymphedema prevention was performed at het-
erotopic locations, which are different from those used in 
lymphadenectomy, and the operation time measured in these 
studies ranged from approximately 30 minutes to 2 hours 
[20,21]. In this study, LVA was performed in the axillary region 
where lymphadenectomy was executed to reduce the operation 
time, which is a weakness of the supermicrosurgical LVA tech-
nique; thus, LVA was performed in isotopic rather than in het-
erotopic locations. In this manner, the time taken for operation 
was approximately 30 minutes to 1 hour, which resulted in a re-
duction in the operation time by approximately 1 hour com-
pared to performing LVA at heterotopic locations. Further-
more, there were no significant expenses for prophylactic LVA 
because it was immediately preceded after ALND and required 
only 30 to 60 minutes to perform. The microscope, microsurgi-
cal and supermicrosurgical tools, and surgeons were already 
available, and the cost of suture material was negligible. 

Among the various methods for lymphedema diagnosis, the 
measurement of arm circumference is the most common tech-
nique. Measuring the circumference of the arm is simple and 
convenient without the need for specific equipment or space, 
but it requires interobserver reliability that cannot be achieved. 
However, circumferential measurements have been found to be 
accurate and reliable when performed by trained staff [22]. 
Therefore, in this study, a single trained plastic surgeon per-
formed these measurements in all patients to reduce interob-
server variability as much as possible. In addition, ICG lym-
phography was performed in all patients at 6 months of fol-
low-up, and imaging was done to assess the functions of the 
lymphatic drainage channels. The presence of DB was con-
firmed in all patients with differences in bilateral arm circum-
ference of more than 2 cm; no DB was confirmed in patients 
with a respective difference of < 2 cm, and they showed a linear 
lymphatic pattern. 

Swelling that occurred in the arm on the site of oncological 
surgery in the first year is likely transient lymphedema [23]. 
The rate of transient lymphedema is approximately 10.8% to 
71.0% [23-26]. However, each transient lymphedema study has 
a different way of measuring and defining the disease, leading 
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to variability in the rate of occurrence [24]. 
The majority of postoperative transient lymphedema diagno-

ses resolved completely within 3 to 6 months of onset [24]. In 
the present study, the treatment group underwent oncological 
surgery, followed by prophylactic LVA. The evaluation of 
lymphedema was performed at 1, 3, and 6 months postopera-
tively, and the evaluation method included the measurements 
of the circumference of both arms and ICG lymphography. 
However, volume analysis or bioimpedance spectroscopy eval-
uation was not performed. None of the patients in the treat-
ment group had > 2 cm difference in the three areas of the arm 
circumference measured at 1, 3, and 6 months postoperatively; 
no DB was observed on ICG lymphography in any of the pa-
tients at 6 months postoperatively. 

While we do not believe that the rate of transient lymphede-
ma is zero in the treatment group, it is thought that the rate of 
arm swelling can certainly be reduced in the treatment group 
compared to the control group since primary prophylactic LVA 
was performed. The rate of transient lymphedema is 0, proba-
bly due to the small number of patients in the treatment group, 
or some patients may have undergone transient lymphedema, 
but swelling may not have occurred during the clinic visits after 
the surgery. It could also be that the transient lymphedema had 
occurred between the visits and resolved before the next visit. 
Other studies report a lower rate of lymphedema occurrence 
after the prophylactic lymphedema surgery compared to the 
typical rate of transient lymphedema [16,27,28]; therefore, it 
can be thought that the prophylactic lymphedema surgery low-
ers the rate of lymphedema. 

The incidence rate of BCRL ranges from 3% to 65%, and this 
can be due to the surgical treatment approach, the diagnosis of 
lymphedema, and the duration of follow-up [29-31]. The oc-
currences of BCRL were 4.4%, 10.1%, 15.2%, 28.6%, 31.2%, and 
32.5% at 1, 3, 6, 12, 18, and 24 months after surgery, respective-
ly [32]. According to recent reports, a primary lymphatic insuf-
ficiency state was identified on ICG lymphography, which may 
explain an increased likelihood of lymphedema after oncologi-
cal treatment in patients with the preexisting disease compared 
with their healthy counterparts [33]. Therefore, it is seen that 
the pathologic changes in the lymphatic vessels occur before 
the symptoms of lymphedema in patients who received onco-
logical treatment. While transient lymphedema can occur in 
both control and treatment groups, the incidence of BCRL was 
0% at 6 months postoperatively in the treatment group and 
18.8% in the control group. This is similar to the rate of lymph-
edema reported in other studies and may be considered reliable 
[16,32]. Although the follow-up duration is short, a statistically 

significant difference in the rate of lymphedema was observed 
during the study periods, and this is thought to be sufficient to 
demonstrate the effects of prophylactic lymphedema surgery. 
Therefore, the fact that there is a difference in the rate of 
lymphedema clearly indicates that preventive LVA is effective 
in the prevention of lymphedema. If a patient had a difference 
in arm circumference measurements of > 2 cm at the postoper-
ative outpatient visit or if DB was observed on lymphography, 
it was determined that the patient developed lymphedema, and 
physical therapy and compression bandage/stocking were per-
formed in these patients. 

In the treatment group, there was a minimal difference in 
arm circumference measured at 1, 3, and 6 months postopera-
tively, but the difference in arm circumference in the control 
group gradually increased at 1, 3, and 6 months postoperatively. 
However, this difference between the two groups was not statis-
tically significant over time. This study was a preliminary study, 
and variations in arm circumference were measured during the 
follow-up period of 6 months postoperatively. It is believed that 
the difference in arm circumference in the control group would 
increase with an increase in the length of the follow-up period. 
Thus, it is likely that the difference in arm circumference be-
tween the two groups over time will be statistically significant. 

Different follow-up periods were considered when evaluating 
the effect of prophylactic LVA on BCRL. Some studies argued 
that a minimum follow-up period of 3 years after initiating 
breast cancer treatment should be considered to adequately de-
tect patients at risk of developing postoperative lymphedema 
[5,34]. This preliminary study had 1-, 3-, and 6-months fol-
low-up periods, with a mean follow-up period of less than 12 
months. This follow-up period is considered relatively short 
because, in the majority of patients, lymphedema develops ap-
proximately during the first year after breast cancer treatment. 
However, this preliminary study made a significant contribu-
tion because it has demonstrated that prophylactic LVA signifi-
cantly prevented the occurrence of lymphedema after ALND. 
Therefore, the authors contend that, based on the findings of 
this study, the effect of prophylactic LVA for the prevention of 
lymphedema can be clearly demonstrated if the length of the 
follow-up period is increased to 3 years or longer and the num-
ber of patients is sufficiently increased. 

In this study, there was a difference in the number of patients 
between the two groups. The reasons for the greater number of 
patients in the control group included the patient’s refusal to 
undergo prophylactic LVA, a change in the surgery schedule, 
and sudden change in the plan to perform ALND. The sudden 
change in the plan to perform ALND occurred because the 
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metastasis finding of the axillary lymph node was negative on 
core needle biopsy at outpatient visiting; however, the metasta-
sis finding of the axillary region was positive on sentinel lymph 
node biopsy at operation after undergoing mastectomy or 
lumpectomy. Some of the patients lacked a clear understanding 
of lymphedema, or they thought it would not happen to them, 
and there was also a reluctance to undergo preventive surgery. 
This study demonstrated a positive effect of prophylactic LVA 
as the primary strategy for BCRL prevention in patients who 
were referred for a lymph node dissection. Therefore, providing 
active education to patients who will undergo ALND on 
lymphedema and providing them with appropriate knowledge 
on the effectiveness of prophylactic LVA for primary preserva-
tion of BCRL, can improve their quality of life by reducing the 
BCRL rate. 

We demonstrated the effects of prophylactic LVA. Unfortu-
nately, patients in the control group did not receive any pro-
phylactic CDT before the diagnosis of lymphedema. Therefore, 
comparative studies between prophylactic CDT and prophylac-
tic LVA for the prevention of BCRL are required. 

There are some limitations to our study. First, although our 
study has powerful strengths, including multiple measurement 
methods of lymphedema, it was not designed as a randomized 
trial. Second, our study was limited by the number of patients 
in the treatment group for analysis. Third, our follow-up period 
was 6 months, which was a short time to evaluate the exact in-
cidence of lymphedema. 

CONCLUSION 

Advanced and sophisticated treatments for breast cancer have 
allowed patients to survive longer. Therefore, improving the qual-
ity of life is becoming a priority. Surgery should be more conser-
vative in trying to preserve function and reduce morbidity. Pro-
phylactic LVA was shown to be an effective treatment strategy for 
lymphedema in patients who underwent ALND over a 6-month 
follow-up period. We look forward to continuing our studies 
among more diverse patient groups and over longer periods. 
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