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Background  Several oncoplastic approaches have been implemented in recent years to en-
hance cosmetic results and to reduce complications. The round block technique is a volume 
displacement technique for breast reconstruction after breast-conserving surgery (BCS). 
However, its indications are currently limited according to tumor location, and its cosmetic 
results and complications have not been clearly established. We hypothesized that the round 
block technique could produce favorable cosmetic results without major complications re-
gardless of tumor location or nipple-tumor distance, below a certain resected tumor volume 
and tumor-breast volume ratio.
Methods  All breast reconstructions using the round block technique after BCS were included 
in this analysis. Patients’ data were reviewed retrospectively to investigate complications dur-
ing follow-up, and clinical photos were used to evaluate cosmetic results. The relationships of 
tumor location, nipple-tumor distance, tumor volume, and the tumor-breast volume ratio 
with cosmetic results were investigated.
Results  In total, 108 breasts were reconstructed. The mean resected tumor volume was 
30.2±15.0 mL. The cosmetic score was 4.5±0.6 out of 5. Tumor location, nipple-tumor dis-
tance, tumor volume, tumor-breast volume ratio, radiotherapy, and chemotherapy had no 
significant effects on cosmetic results or complications. There were no major complications 
requiring reoperation.
Conclusions  Breast reconstruction using the round block technique after BCS can lead to 
good cosmetic results without major complications regardless of the tumor location, nipple-
tumor distance, radiotherapy, or chemotherapy. Below the maximum tumor volume (79.2 mL) 
and the maximum tumor-breast volume ratio (14%), favorable results were consistently ob-
tained.
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INTRODUCTION

Breast-conserving surgery (BCS) with radiation therapy (RTx) 
and chemotherapy (CTx) is the gold standard for early breast 
cancer treatment [1,2]. Many studies have demonstrated that 
BCS is comparable to total mastectomy in terms of the local re-
currence rate and overall survival [3,4]. Furthermore, BCS is su-
perior to total mastectomy in terms of both the efficacy of onco-
logic treatment and the psychological consequences of treat-
ment [5]. 

However, complications such as depression, contraction de-
formity, seroma, hematoma, and infection are relatively com-
mon in BCS when a relatively large amount of tissue is excised 
[6,7]. In recent years, several oncoplastic approaches have been 
implemented to increase the maximum amount of tissue that 
can be resected, while still achieving favorable cosmetic results 
and minimizing the risk of complications. In particular, the 
round block technique, which is a volume displacement tech-
nique used for oncoplastic surgery, involves glandular tissue re-
arrangement. The advantages of this technique include the lack 
of donor site morbidity and an inconspicuous postoperative 
scar, which has a periareolar location [8]. Furthermore, the 
round block technique is generally applicable when the tumor is 
located superiorly or close to the nipple [9,10], and its compli-
cations or outcomes have not been reported in detail.

The aim of this study was to evaluate the usefulness of the 
round block technique and to review its complications and cos-
metic results. We assumed that the round block technique can 

produce favorable cosmetic results without major complications 
regardless of tumor location and nipple-tumor distance. 

METHODS 

Study design
A retrospective review of medical records was performed ac-
cording to institutional guidelines. In total, 108 patients with 
breast cancer who underwent BCS at the breast surgery depart-
ment and immediate breast reconstruction using the round 
block technique from March 2018 to July 2019 were enrolled. 
All patients underwent surgery with the round block technique 
by one plastic surgeon (HYK) after partial mastectomy with 
sentinel lymph node biopsies or with axillary lymph node dis-
section by a breast surgeon (CWJ). Reconstruction surgery was 
recommended to patients who were expected to have a defor-
mity after BCS, regardless of tumor location. We recorded the 
patients’ age, body mass index (BMI), history of hypertension 
and diabetes mellitus, smoking history, CTx, RTx, tumor loca-
tion, nipple-tumor distance, tumor volume, breast volume, and 
tumor-breast volume ratio.

Surgical technique
The preoperative design was marked by the plastic surgeon. 
The distance between the inner periareolar circle and the outer 
circle ranged from 0.5 cm to 1.5 cm according to tumor size and 
the nipple-tumor distance. The initial incision was made on the 
outer circle by the breast surgeon, and a partial mastectomy with 

Fig. 1. Representative intraoperative clinical photos

(A) After breast-conserving surgery, a depres-
sion deformity was observed on the upper 
outer quadrant of the left breast. (B) A glan-
dular advancement flap was elevated from 
the pectoralis major muscle and approximated 
with a Vicryl 1-0 suture. (C) A tethering defor-
mity was noted. (D) Cutaneous redraping was 
performed. De-epithelialization was per-
formed between the outer and inner circles, 
and a purse-string suture was placed.
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sentinel lymph node biopsies was performed. After partial mas-
tectomy, the plastic surgeon performed reconstruction (Fig. 
1A). To cover the defect, a glandular advancement flap was ele-
vated from the pectoralis muscle from both sides according to 
the tumor location (Fig. 2A and C). Bleeding was controlled 
and fibrin sealant (TISSEEL; Baxter, Deerfield, IL, USA) was 
applied. A suction drain was inserted into the sub-glandular 
area. Glandular flaps were approximated with a Vicryl 1-0 suture 
(Fig. 1B), and as the glandular flap was moved to the defect site, 
a tethering deformity was formed (Fig. 1C). In order to elimi-
nate the deformity, cutaneous glandular dissection and cutane-
ous redraping were performed and a subcutaneous suction 
drain was inserted (Fig. 2B and D). The marked area between 
the outer and inner circles was de-epithelialized. A periareolar 
purse-string suture was placed using Prolene 2-0, and areola 
tightening was performed following the diameter of the oppo-
site areola (Fig. 1D). A subcuticular dermal running suture was 
performed with Monosyn 4-0, a skin suture was done with ny-
lon 5-0, and a Steri-Srip (3M, St. Paul, MN, USA) was applied. 
The mean operative time was 50 ± 11 minutes. The resected 
breast specimens were measured using an electric scale. To mea-
sure the breast volume, a beaker was placed on a flat surface and 
filled with 500 mL of normal saline. The breast tissue was 
placed in the beaker, and the increase in the water volume was 
measured and recorded [11]. A moderate compression dressing 

with elastic band was maintained and the suction drain was re-
moved when the drainage volume was less than 10–15 mL, gen-
erally on postoperative day 4 or 5.

Follow-up
Clinical photographs were taken at an outpatient follow-up visit 
1 year after surgery. Two plastic surgeons (SKI and YSK)  each 
scored the cosmetic outcomes in terms of three factors (breast 
shape, breast symmetry, and postoperative scar). Each factor 
was scored on a 5-point scale, and the scores were averaged for 
analysis [12]. The effects of age, BMI, tumor location, nipple-
tumor distance, resected tumor volume, tumor-breast volume 
ratio, CTx, RTx, and diabetes on cosmetic outcomes and com-
plication rates were evaluated. 

Preoperative breast volume measurements
Patients were examined with a 3.0 T magnetic resonance imag-
ing (MRI) unit (Discovery MR750w 3.0T; GE Healthcare, 
Milwaukee, WI, USA). Breast cups were used to avoid any com-
pression of the breasts. Non-fat-saturated, T2-weighted axial 
slice images with a 3-mm thickness were used. All volumetric 
analyses were conducted using the software’s volume rendering 
algorithm (Fuji Synapse 3D; Fujifilm Medical Systems, Stam-
ford, CT, USA). All measurements were made by one radiolo-
gist for consistency. The breast borders were delineated manu-

Fig. 2. Schematic illustration of the surgical procedure 

(A) When the tumor was located above the 
nipple, a glandular advancement flap was ele-
vated from the pectoralis muscle (dotted blue 
line). (B) In order to eliminate the tethering 
deformity, cutaneous glandular dissection was 
performed (dotted red line). (C) When the tu-
mor was located in the lower outer quadrant, 
a mainly upper glandular advancement flap 
was elevated from the pectoralis muscle (dot-
ted blue line). (D) The upper glandular ad-
vancement flap was anchored to pectoralis 
major muscle to prevent inframammary fold 
retraction. Cutaneous glandular dissection 
was performed (dotted red line). A
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ally by the radiologist on the image showing the highest protru-
sion. The overall volume was automatically calculated for each 
breast and was displayed in the software program.

Statistical analysis
Multiple regression analysis was performed to identify the fac-
tors affecting postoperative complications and problematic cos-
metic outcomes. For each factor, the Pearson correlation test, 
the Student t-test or Kruskal-Wallis test, and linear-by-linear as-
sociation were performed as appropriate. The statistical analysis 
was conducted using SPSS version 18.0 (SPSS Inc., Chicago, IL, 
USA). In all statistical comparisons, a P-value of < 0.05 was 
considered to indicate statistical significance.

RESULTS

Patient characteristics
In total, 108 patients with an mean age of 50.6 years (range, 25–
68 years) had 108 immediate breast reconstructions using the 
round block technique following BCS. Of these patients, 55 had 
tumors located in the upper outer quadrant of the breast, 20 had 
tumors in the upper inner quadrant, 30 had tumors in the lower 
outer quadrant, and three had tumors in the lower inner quad-
rant (Fig. 3). Patients’ baseline characteristics and postoperative 
data are shown in Table 1. The mean resected tissue volume was 
30.2 mL (range, 4.3–79.2 mL), the mean breast volume was 553 
mL (range, 178–997 mL), and the mean tumor-breast volume 
ratio was 5.7% (range, 1.2%–14.7%).

Postoperative complication data
Breast reconstruction with the round block technique had a to-
tal complication rate of 11.1% (108 reconstructions), including 
seven seromas (6.5%), three cases of mild wound dehiscence 
(2.8%), and two infections (1.9%) (Table 2). No complications 
required a revisional operation. No statistically significant asso-
ciations were found between the incidence of postoperative 
complications and CTx, RTx, BMI, diabetes, tumor location, 

and resected tumor volume, nipple-tumor distance, or the tu-
mor-breast volume ratio.

Variable Value

Total number of reconstructions 108
Age (yr) 50.6±8.9 (25–68)
Body mass index (kg/m2) 23.6±3.2 (16.4–36.1)
Distance from nipple (cm) 5.5±1.7 (1–10)
Breast tumor quadrant 
   Lower inner 3 (2.8)
   Lower outer 30 (27.8)
   Upper inner 20 (18.5)
   Upper outer 55 (50.9)
Histologic type
   Invasive ductal carcinoma   88 (81.5)
   Ductal carcinoma in situ 10 (9.3)
   Invasive lobular carcinoma 4 (3.7)
   Mucinous carcinoma 4 (3.7)
   Tubular carcinoma 1 (0.9)
   Medullary carcinoma 1 (0.9)
Resected breast tumor volume (mL) 30.2±15.0 (4.3–79.2)
Tumor-breast volume ratio (%)  5.7±3.0 (1.2–14.7)
Diabetes 2 (1.8)
   Complications 0 
Smoking 0
   Complications 0 
Preoperative chemotherapy 24 (22.2)
   Complications  3 (12.5)
Postoperative chemotherapy 70 (64.8)
   Complications 9 (12.9)
Postoperative radiation therapy 87 (80.5)
   Complications 10 (11.5)
Operation time (min) 50±11
Breast ptosis proportiona)

   Normal 62 (57.4)
   Minimal 28 (25.9)
   Moderate 11 (10.2)
   Severe 7 (6.5)
   Opposite-side mastopexy with the round block 

technique 
3 (2.7)

Values are presented as mean±SD (range) or number (%).
a)Ptosis classification as described by Regnault.

Table 1. Patients’ baseline characteristics and operative data 

Fig. 3. Representative clinical photo

Representative clinical photo with tumor lo-
cated in the lower inner quadrant. (A) Preop-
erative clinical photo. (B) Six months postop-
erative clinical photo.

BA
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Cosmetic evaluation
The evaluation of cosmetic outcomes using clinical photographs 
yielded an mean score of 4.5 ± 0.6 points, with no significant dif-
ferences according to nipple-tumor distance (P = 0.209) or 
quadrant (P = 0.267) were not statistically significant (Tables 3, 
4). The cosmetic scores tended to worsen as the amount of re-
section increased, although this trend was not statistically signif-
icant (P = 0.424). The tumor-breast volume ratio was also cor-
related with postoperative cosmetic results, but did not show 
statistical significance (P = 0.643). RTx (P = 0.304), and CTx 
(P = 0.225) likewise did not show significant relationships with 
the cosmetic outcomes. We found two major depression defor-
mities (1.9%), six minor depression deformities (5.5%), three 
cases of areolar widening (2.8%), one immediate bulging defor-
mity (0.9%), three hypopigmented scars (2.8%), and two areola 
irregularities (1.9%) (Fig. 4). However, over the course of fol-
low-up, the depression deformities and the bulging deformity 
appeared to resolve, and the 108 patients (with the exception of 
one who had a major depression), showed satisfactory progres-
sion at a 1-year follow-up. In patients with ptotic breasts, asym-
metry may occur after the unilateral round block technique. 
Therefore, in three cases, the same technique was performed on 
the contralateral side because asymmetry was expected to occur. 
Breast ptosis was not significantly correlated with the cosmetic 
score (P = 0.501).

Complication and cosmetic problem rates according to 
radiation therapy
In total, 87 patients received RTx after surgery (80.5%). The pa-
tients who underwent RTx after surgery had a total complica-
tion rate of 11.5% (10 out of 87) and had a total cosmetic prob-
lem rate of 16.0% (14 of 87). The patients who did not receive 

Variable No. (%)

Total number of reconstructions 108
Postoperative complications 12 (11.1)
   Seroma 7 (6.5) 
   Dehiscence 3 (2.8)
   Infection 2 (1.9)
Cosmetic problems 17 (15.7)
   Major depressiona) 2 (1.9) 
   Minor depressionb) 6 (5.5)
   Bulging deformity 1 (0.9)
   Areola irregularity 2 (1.9)
   Hypopigmented scar 3 (2.8)
   Areolar widening 3 (2.8)

a)Major depression: depression remained present at 1 year postoperatively; b)Minor 
depression: depression had disappeared by 1 year postoperatively. 

Table 2. Postoperative complications and cosmetic problems

Tumor location No.
Cosmetic score

P-valuea)

Mean±SD Range

Lower inner quadrant 3 4.6±0.7 3.8–5.0
Lower outer quadrant 30 4.7±0.6 2.9–5.0
Upper inner quadrant 20 4.7±0.4 3.9–5.0
Upper outer quadrant 55 4.4±0.4 2.1–5.0
Total 108 4.5±0.6 2.1–5.0 0.267

Objective analysis of the cosmetic results of patients treated with the round block 
technique by two plastic surgeons. Mean±SD was scored on a 5-point scale. 
a)Kruskal-Wallis test.

Table 3. Cosmetic score according to tumor location

Factor Value P-value

Nipple-tumor distance (cm) 5.5±1.7 0.209a)

Tumor volume (mL) 30.2±15.0 0.424a)

Tumor-breast volume ratio (%) 5.7±3.0 0.643a)

Radiation therapy 80.5 0.304b)

Chemotherapy 64.8 0.225b)

Values are presented as mean±SD (range) or percent.
a)Linear regression analysis; b)Student t-test.

Table 4. Statistical analysis of cosmetic scores according to 
patient-related factors

RTx after surgery had a total complication rate of 9% (2 of 21) 
and had a total cosmetic problem rate of 14.3% (3 of 21). The 
odds ratios of RTx for having complications or cosmetic prob-
lems were 1.23 and 1.15, respectively, and these relationships 
were not statistically significant (P = 0.576, P = 0.570, respec-
tively) (Table 5).

DISCUSSION

Regardless of tumor location, the nipple-tumor distance, tumor 
volume, and tumor-breast volume ratio, breast reconstruction 
using the round block technique is a good option for breast can-
cer patients who undergo partial mastectomy. In our study, the 
mean tumor-breast volume ratio was 5.7% (range, 1.2%–
14.7%). Because the breast surgeon was consulted for oncoplas-
tic surgery even in cases where the extent of tumor resection 
was not expected to be large, the tumor-breast volume ratio did 
not affect the cosmetic outcomes. Other studies have reported 
that the round block technique was indicated in cases with a re-
section amount of less than 100 g or a tumor-breast volume ra-
tio that is less than 20% [13]. However, when the volume is 100 
g, the volume excised can be estimated to be 93.45 mL [14,15]. 
In the authors’ experience, reconstruction is challenging in cases 
where a volume of 93 mL has been excised if the breast is small. 
According to prior study, it has been reported that defects corre-
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sponding to less than 20% of the volume of the breast do not re-
quire oncoplastic surgery, while larger defects (more than 20% 
require reconstruction) [13]. The breast volume of Asian pa-
tients tends to be small, necessitating reconstruction to achieve 
good cosmetic results even for defects that correspond to less 
than 20% of the breast volume. The largest volume found 
among the patients in this study was 79 mL, and the largest ratio 
was 14%. For defects of this size and smaller, reconstruction can 
produce good results. However, further research is needed be-
cause the tumor volume or tumor-breast volume ratio at which 
the round block technique can yield good results may vary de-
pending on the tumor location.

The round block technique is a volume displacement tech-
nique that can be used in the superior region of the nipple-areo-
lar complex (NAC) [16]. However, in our study, roughly 30% 
of patients had tumors in the lower inner and lower outer quad-
rants; this location is suboptimal compared to the superior re-
gion, but acceptable results were still achieved. The round block 
technique has been performed in all quadrants with a modified 
technique, adding subcutaneous dissection of the entire breast 
to the conventional round block technique [17]. We did not use 
the modified technique because of its limitation in terms of the 
surgical field and the possibility of NAC necrosis when the base 
of the NAC is excised in cases where the tumor is located close 
to the NAC.

If the tumor is located in the lower outer quadrant or below 
the nipple, the level of the inframammary fold may change. The 
expected outcome should be explained to the patient. To ad-
dress this issue, we fixed the superior glandular tissue to the in-
ferior chest wall in patients with inferior tumors; the usefulness 
of this technique will be reported later. 

 It has been demonstrated that the round block technique can 
be used when the nipple-tumor distance is close, while the ten-
nis racket method is useful when it is far [18,19]. The authors 
found that the round block technique could be applied even 
when the nipple-tumor distance was 10 cm. Generally speaking, 
surgery was possible when the distance between the inner peri-

Radiation therapy
Odds ratio P-value

Yes No

Complicationsa) 1.23 0.576
   Yes 10 2
   No 77 19
Cosmetic problemsb) 1.15 0.570
   Yes 14 3
   No 73 18

a)Complications: seroma, dehiscence, infection; b)Cosmetic problems: major 
depression, minor depression, bulging deformity, areola irregularity, hypopigmented 
scar, areolar widening.

Table 5. Rates of complications and cosmetic problems 
according to radiation therapy

Fig. 4. Representative clinical photos with mild cosmetic problems

(A) Bulging deformity (arrow). (B) Depression 
deformity (arrow). (C) Areolar widening (ar-
row). (D) Hypopigmented scar (arrow).

A

C

B

D
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areolar circle and the outer circle was less than 1 cm, and surgery 
was possible for the entire breast with a distance of 1.5 cm. 

There were several complications after surgery, but no compli-
cations necessitated reoperation. The two patients with major 
depressions had a tumor volume and tumor-breast volume ratio 
of 35 mL and 7.5%, and 43 mL and 9.2%, respectively.

When the tumor was located close to the skin, the skin flap re-
mained thin; therefore, a depression remained after glandular 
tissue approximation. However, in most cases, these depressions 
improved noticeably after 3–4 months. We speculate that this 
occurred due to the repositioning of repaired glandular tissue 
scarring and fat tissue, but further study is required. Three pa-
tients were concerned about wrinkling of the periareolar wound, 
which may have been caused by the purse-string suture, al-
though we tried to minimize the area of the de-epithelialization; 
however, this issue also resolved during follow-up. In a previous 
study, a subcuticular suture was performed with no purse-string 
when the inter-circular distance was less than 1 cm [8]. In the 
absence of the purse string, we observed clinically noticeable 
areola widening immediately after performing the suture; there-
fore, we performed a purse-string suture to match the size of the 
areola on the other side. 

 There were two surgical site infections in the current study, 
both of which were completely treated by first-generation ceph-
alosporin (cefazedone, 2 g/day) for 1 week. Preoperative pro-
phylactic antibiotics were administered and postoperative anti-
biotics were not used routinely. There were eight seromas in the 
current study population. A seroma usually develops in the sub-
cutaneous plane, and seroma formation is prevented by wearing 
a compression dressing for 1 week and suction drainage inserted 
into both the sub-glandular area and supra-glandular space. 
When the suction drainage was only placed in the sub-glandular 
space, four seromas occurred (24%). When suction drainage 
was inserted into both the supra-glandular space and sub-glan-
dular space, two seromas formed (1.8%); although this proce-
dure appears to be effective, further research involving a larger 
population is necessary to determine whether this difference is 
statistically significant. The incidence of seroma is not related to 
age, CTx, or RTx [20]. 

Fat grafting after partial mastectomy does not increase the re-
currence of breast cancer [21,22]. However, in our cases, the 
majority of the depressions improved naturally. Delayed fat 
grafts can be performed in patients with persistent depressions, 
but none of our patients wanted fat grafts. 

There have been reports of reconstruction using implants after 
partial mastectomy. However, since partial mastectomy is often 
followed by RTx, complications such as capsular contraction are 
more likely to occur [23,24]. Therefore, we did not perform im-

plant-based reconstruction. 
A limitation of this study is that the ratio of the patient’s origi-

nal breast volume to the excised tissue could have been inaccu-
rate because breast volume was measured using preoperative 
MRI, while the excised tissue was obtained using the water dis-
placement technique. In particular, breast volume measure-
ments made using MRI tend to be larger than the actual volume 
[14,15]. Therefore, the actual tumor-breast volume ratio is 
therefore likely to have been greater than our measurements. 
The relatively short follow-up time (1 year) may be another 
limitation of this study. Over the course of a longer follow-up 
period, the probability of retraction deformity of the breast in-
creases.

In addition, when a tumor is located in the lower inner or low-
er outer quadrant, even if the tumor is small, it is difficult to ap-
ply the round block technique if the tumor-breast volume ratio 
is high. A lower tumor-breast volume ratio is required to pro-
duce good results for tumors located lower than the NAC than 
for those located above the NAC. Additional studies should be 
conducted to determine the minimum size or ratio at which de-
formation can occur. Depending on the location of the tumor, 
detailed indications in terms of the tumor volume and tumor-
breast volume ratio are needed in the future. 

In conclusion, the round block technique following BCS can 
be performed for patients with tumors in all quadrants of the 
breast, yielding favorable cosmetic outcomes. Below the maxi-
mum tumor volume (79.2 mL) and the maximum tumor-breast 
volume ratio (14.7%), favorable results were obtained regardless 
of the resected tumor location, volume, nipple-tumor distance, 
and tumor-breast volume ratio, and no major complications oc-
curred.
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