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Introduction 
In recent times, scientific interest in evaluating the lymphatic 
drainage of the breast after treatment has increased. [1-3] Even 
30 years ago, lymphoscintigraphy of the anterior chest wall 
was performed to demonstrate changes in lymphatic drainage 
after extended and/or radical mastectomy, with or without 
radiotherapy, in breast cancer patients. [4] The problem of the 
lymphatic drainage is also a matter of concern in women who 
develop upper limb edema (LE) after mastectomy with axillary 
node dissection and/or irradiation [5,6] Upper limb lymphedema 
(LE) represents a common complication after breast cancer 
treatment. [7] Lymphoscintigraphies have been largely used to 
study the lymphatic drainages of these oedematous situations. 

[8-11] However, some patients will be troubled by breast oedema 
after breast-conserving surgery, followed by radiotherapy. 

[12] The oedema of the reconstructed breast after DIEP is not 
clearly illustrated in literature, especially concerning lymphatic 
drainage. The transfer of vascularized lymph node flaps is a new 
and encouraging technique for the treatment of postoperative 
lymphedema of the upper limb. [13] However the lymphatic 
drainage of the DIEAP itself remains unknown especially, 
when an oedema is present. The aim of the study was to evaluate 
the lymphatic drainage of the skin flap in patients after breast 
reconstruction.
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Abstract
Background: Transplanted tissue in breast reconstruction is routinely performed without any 
lymphatic anastomosis. Edemas might be observed at the level of these transplanted tissues. 
New lymphatic routes are supposed to develop but little is known about the development of 
new lymphatic vessels in the transplanted tissue after free flap transfer. The aim of the study 
was to evaluate the lymphatic drainage of the skin flap in patients after breast reconstruction. 
Material and Methods: In a series of 17 breast cancer patients, lymphatic drainage of DIEAP 
flaps was studied with lymphoscintigraphy. Three groups were differentiated in our series: 6 
primary breast reconstructions (in the same operating time as the mastectomy), 9 secondary (in 
a different operating time as the mastectomy) and 2 for relapsing breast cancer. Results: After 
injection in the “areola” we noticed ipsilateral axillary and parasternal lymphatic drainage 
in five patients in the group of 6 while after injection was performed in the median part of 
the “large” skin flap we noticed ipsilateral axillary and parasternal lymphatic drainage in 
7 patients and contralateral axillary and parasternal lymphatic drainage in 5 patients in the 
group of 9. In the group of 2 patients after injection in the “areola” we noticed only ipsilateral 
parasternal lymphatic drainage. Conclusions: Our results suggest a decrease in the deep 
lymphatic drainage of the skin flap (toward the ipsi and contralateral parasternal lymph nodes) 
in patients after reconstruction with deep flap. These results might have implications in the 
management of patients especially if edema is observed at the level of the transplanted skin. 
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Materials and Methods
This retrospective review of data was authorized by our 
institutional ethical committee (number 2048).

We reviewed the lymphoscintigraphic investigations performed 
in 17 patients (median age, 50 years; range, 36-62 years) 
who had undergone, in our institution between August 2006 
and November 2011, breast reconstruction with a DIEAP 
flap (median delay between the breast reconstruction and the 
scintigraphic exam was 6 months) and who presented objective 
and/or subjective symptoms of lymphedema at the level of the 
reconstructed breast and/or at the level of the ipsilateral upper 
limb [Table 1].The patients were divided into three groups. 
Patients in the first group (n=6) were received immediate 
breast reconstruction and patients in the second group (n=9) 
had delayed breast reconstruction. Two patients were operated 
on at the time of recurrence of breast cancer, but had the same 
characteristics as patients in the second group. 
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All included patients underwent a) a lymphoscintigraphy of 
the upper limbs (performed according to a standard procedure) 

[14] followed by b) another investigation of the reconstructed 
breast, either immediately or later, for which one intradermal 
injection of 99mTc-labelled human serum albumin (HSA) 
nanosized colloids (Nanocoll®) (0.4 ml × 0.1 mg × 2 mCi) was 
given either in the areolar (n=8) or medial (n=9) part of the skin 
pedicle of the DIEAP flap. Imaging of the lymphatic drainage 
of the flap was performed after massaging the injected site for a 
short period of time.

Results
After injecting radioactive tracer in the skin pedicle of the 
DIEAP flap, we observed lymphatic drainage towards a total of 
23 lymphatic basins; ipsilateral axillary drainage in ten cases, 
ipsilateral parasternal drainage in nine cases, contralateral 
parasternal drainage in one case, and contralateral axillary 
drainage in four cases [Table 1].

In the group of 6 patients with a primary breast reconstruction in 
whom the intradermal injection was performed in the areola, no 
lymphatic drainage was observed in one patient and ipsilateral 
axillary and parasternal lymphatic drainage was observed in five 
patients [Figure 1].

In the group of 9 patients with secondary breast reconstruction 
in whom the intradermal injection was performed in the median 
part of the large skin flap, the scintigraphic investigation in 5 
patients demonstrated one case with ipsilateral axillary lymphatic 
drainage with one who also had ipsilateral parasternal drainage 
[Figure 2]. One patient had only ipsilateral parasternal drainage. 
Among the 3 patients in whom no ipsilateral lymphatic drainage 
was observed, two showed drainage toward the contralateral 

axillary basin [Figure 3] and one toward the contralateral 
parasternal basin. These three patients with only contralateral 
drainage had the longest interval between the reconstruction and 
the scintigraphic exam.

Figure 1: Lymphatic drainage to the ipsilateral axillary (oblique arrow) 
and para sternal lymph nodes (orizontal arrow) after injection in the 
areola; *Point of injection.

Figure 2: Lymphatic drainage to the contralateral lymph nodes (oblique 
arrow) after injection in the median part of the large skin flap; *Point of 
injection.

Table 1: Patients’ data.
Patients Side ALND RT Age Lymphatic drain of the flap Lymphedema
Group 1     IA IP CP CA DF NMF ULE
1 R Level I‑II No 44 Yes Yes No No No Yes No
2 R Level I‑II No 50 Yes Yes No No Yes No No
3 L ND No 51 Yes Yes No No Yes No No
4 R SN No 52 No No No No Yes Yes No
5 L SN No 50 Yes yes No No Yes Yes No
6 R SN No 61 Yes Yes No No No No No
Group 2            
1 R Level I‑II Yes 44 Yes No No No No Yes No
2 R Level I‑II Yes 62 No No No Yes Yes No No
3 L Level I‑II Yes 55 Yes Yes No No No No No
4 L Level I‑II Yes 42 No No No Yes No No Yes
5 R Level I‑II Yes 42 No No Yes No No No No
6 R Level I‑II Yes 51 No Yes No Yes Yes No No
7 L Level I‑II Yes 36 Yes No No Yes No No Yes
8 L Level I‑II Yes 51 Yes* No No No No No No
9 R Level I‑II Yes 50 Yes No No No Yes Yes No
Group 3            
1 R Level I‑II Yes 48 No Yes No No No Yes No
2 R Level I‑II Yes 46 no Yes No No No Yes No
Abbreviations: R: Right, L: Left, ALND: Axillary Lymph Node Dissection, ND: Not Determined, SN: Sentinel Node, RT: Radiotherapy, IA: Ipsilateral 
Axillary, IP: Ipsilateral Parasternal, CP: Contralateral Parasternal, CA: Contralateral Axillary, DF: Dieap Flaps, NMF= Native Mastectomy Flaps, ULE: 
Upper Limb Lymphedema.
*Only lymphatic duct without lymph node.
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Figure 3: Lymphatic drainage to the ipsilateral axillary (orizontal arrow) 
and para sternal lymph nodes (oblique arrow) after injection in the 
median part of the “large” skin flap; *Point of injection.

The two patients who had one DIEAP flap at the time of relapse 
and for whom the intradermal injection was performed in the 
areola showed only ipsilateral parasternal drainage [Figure 4].

Figure 4: Lymphatic drainage to the para sternal lymph nodes (oblique 
arrow) after injection in the areola; *Point of injection.

Lymphatic drainage (towards the axillary and/or parasternal 
ipsilateral basins) was significantly (p < 0.05 using Fisher 
test) higher in patients who had the injection in the areolar flap 
(12/16) than in those who had the injection in the median part of 
the skin flap (7/18).

Discussion
Free perforator flaps like the DIEAP flap are routinely used in 
breast reconstruction. Arterial and venous micro anastomoses 
are performed between perforator flap vessels and receptor 
vessels situated at the thorax, but no lymphatic anastomosis is 
performed. Oedema, necrosis, seroma formation, and extensive 
swelling can compromise any free flap. [15] In addition, DIEAP 
flap are now combined with transfer in the axilla of vascularized 
lymph node flap to treat lymphedema of the upper limb. [16] 
However, the mechanism of action of the vascularized lymph 
node flap, including the drainage of lymph inside the transferred 
flap, has not yet been firmly established. [13,17] According to 
Alan et al, [18] tissue transfer can be used to bypass damaged 
lymphatics and promote rapid lymphatic regeneration. More 
recently, Tammela et al. demonstrated that lymph node transfer 
combined with VEGF-C administration after lymphadenectomy 
in mice can promote reconstitution of the deep lymphatic system. 

[19] Thus, transfer of healthy tissues may be a means of replacing 

or re-routing damaged lymphatic vessels to treat or prevent 
lymphedema. [18] In this study, we demonstrated the lymphatic 
drainage of the skin flap in 17 patients who presented objective 
and/or subjective symptoms of lymphedema at the level of the 
reconstructed breast and/or at the level of the ipsilateral upper 
limb. These patients had undergone mastectomy with sentinel 
node (SN) or axillary lymph node dissection (ALND) and 
immediate or delayed breast reconstruction. Our results suggest 
firstly that the lymphatic drainage to the ipsilateral axilla is 
independent of the axillary surgery (in 3/4 patients who had 
undergone SN biopsy, and 9/13 who had undergone ALND). 
The restoration of the lymphatic drainage of the “small” areolar 
skin flap also seems better than for the “larger” skin flap, with 
significantly (p < 0.05 using Fisher test) higher lymphatic 
drainage towards the axillary and/or parasternal ipsilateral 
basins in patients with injection in the areolar flap (12/16) than 
in those with the injection in the median skin flap (7/18).

Our results (11 patients) can be compared (although not from a 
statistical point of view because of the small sample size) with 
those by Matsubara et al. [4] who performed lymphoscintigraphic 
evaluations of the drainage of the chest wall skin in 24 patients 
who had undergone a mastectomy with completion ALND but 
without reconstruction. While they observed no definite change 
in the drainage after irradiation, they observed drainage toward 
the ipsilateral axillary lymph node in 6/25 (24%) patients 
who did not undergo irradiation. The drainage was toward the 
ipsilateral parasternal lymph nodes in 23/25 (92%), while in 
our series we observed drainage toward the ipsilateral axillary 
lymph node in 5/11 (7/13) and toward the ipsilateral parasternal 
lymph node in 4/11 (6/13). It might be hypothesized that the 
lower frequency of lymphatic drainage towards the ipsilateral 
parasternal lymph node in our series (corresponding to one 
deep drainage) compared with that observed in Matsubara et al. 
might be related to reconstruction with the interposition of the 
DIEAP tissues on the deep drainage and/or to the arterial and 
venous anastomosis of the flap to the corresponding parasternal 
vessels. Supporting this hypothesis is that the drainage towards 
the contralateral axillary nodes—depending on the superficial 
lymphatic drainage—is similar in our series (4/11) and in 
Matsubara’s (8/25–10/24) while the frequency of contralateral 
parasternal lymph nodes is lower in our series (1/11) than in 
Matsubara’s (4/25–8/24).

Our study has several limitations. The study is retrospective, 
and our sample size was limited. Our observations will need 
to be validated in a future prospective study including a larger 
group of patients.

Conclusion
Our results suggest a decrease in deep lymphatic drainage of 
the skin flap in patients after reconstruction with a DIEAP 
flap. These results might have implications in the management 
of patients especially if oedema is observed at the level of the 
transplanted skin.
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