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CASE 
REPORT

Treatment of delayed venous congestion of the nipple-
areolar complex after reduction mammoplasty

INTRODUCTION
Reduction mammoplasty is a widely performed operation with ex-
cellent patient satisfaction [1]. The early complications of reduc-
tion mammoplasty include bleeding, infection, and wound dehis-
cence [2]. One of the most devastating complications is tissue ne-
crosis, especially of the nipple-areolar complex (NAC). Although 
uncommon, NAC ischemia can lead to partial or total necrosis of 
the NAC [3]. Edema, blue discoloration, and dark sanguineous 
bleeding upon pinprick are suggestive of venous congestion of the 
NAC [4]. In most cases, NAC congestion is recognized intraopera-
tively after inset of the pedicle and the NAC or within a few hours 
after the completion of the operation [3,5]. Here, we present a case 

of delayed venous congestion of the NAC identified 48 hours after 
the completion of bilateral reduction mammoplasty.

CASE REPORT
A 21-year-old woman with severe macromastia (grade III, modi-
fied Regnault ptosis scale) visited the clinic. She did not have any 
underlying medical conditions and reported that she did not smoke. 
However, she was obese, with body mass index (BMI) of 30.7 kg/m2. 
The preoperative assessment showed sternum-to-nipple distances 
of 35 cm and 36 cm, nipple-to-inframammary fold distances of  
16 cm and 15 cm, and breast widths of 14 cm and 13.5 cm on the 
right and left sides, respectively. Bilateral reduction mammoplasty 
using a Wise-pattern reduction with a superomedial dermal pedi-
cle was performed without any intraoperative incident (Fig. 1). In 
total, 634 g and 628 g of tissue was removed from the right and left 
breasts, respectively. The nipple was elevated by 16–17 cm on both 
sides; the pedicle length and width were 21 cm and 8 cm, respec-
tively, with a length-to-width ratio of 2.6:1 (Fig. 1). After inset of 
the NACs and upon completion of the operation, the viability of 
both NACs was satisfactory, without any discoloration (Fig. 2).
 Daily dressing was performed, and neither NAC displayed any 
signs of venous congestion at 20 hours and 28 hours postoperative-
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Fig. 1. Medical photographs. (A) Preoperative medical photograph. 
(B) Medical photograph taken 30 days postoperatively, showing com-
plete healing of the left nipple-areolar complex with minimal scarring.
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 Fig. 2. Immediate postoperative photograph.

Fig. 3. Progression of congestion of left nipple-areolar complex. (A) Postoperative day 2 (48 hours postoperatively). (B) Postoperative day 2, af-
ter peri-areolar stitch removal. (C) Postoperative day 4. (D) Postoperative day 6, aggravation of discoloration on the lateral side. (E) Postopera-
tive day 13, partial resolution of discoloration. 
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ly. Venous congestion was first noticed 40 hours after surgery, when 
bluish discoloration and delayed dark sanguineous bleeding upon 
pinpricking were observed (Fig. 3A). The patient was reluctant to 
use leeches; hence, all peri-areolar stitches were removed promptly. 
Intravenous lipo-prostaglandin E1 (Eglandin; Mitsubishi Tanabe 
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Pharma Corporation, Hwaseong, Korea) administration and nitro-
glycerin cream (Pasarect; Dae Hwa Pharmaceutical, Hoengseong, 
Korea) application were started. The discoloration did not resolve, 
and the wound was managed with a thorough cleansing with povi-
done-iodine followed by placement of an aseptic, occlusive dress-
ing to prevent secondary infection.
 Nonetheless, the NAC progressively became darker from post-
operative day (POD) 2 through 4 and 6 (Fig. 3). When the patient 
was discharged on POD 8, a portable, single-use negative-pressure 
wound therapy (NPWT) device (PICO; Smith and Nephew Health-
care, Hull, UK) was applied for 3 weeks (from POD 8 to 30) to pro-
mote angiogenesis, reduce scarring, and minimize dressing chang-
es after discharge.
 Discoloration of the NAC resolved by POD 13 (Fig. 3E). Staged 
delayed sutures were performed at our outpatient clinic; the lateral 
two-thirds of the area was sutured on POD 8, while the remnant 
area was sutured after debridement on POD 23. One month after 
the operation, the symmetry of the breasts and nipple projection 
were well maintained, and the NAC was salvaged with minimal 
hypertrophic scarring on the medial side (Fig. 1B).

DISCUSSION
Any indication of vascular compromise of the NAC during or im-
mediately after reduction mammoplasty warrants exploration. Pos-
sible causes of NAC ischemia are torsion of the pedicle, pedicle con-
striction due to a tight skin envelope or underlying hematoma, or 
inadequate venous drainage [6,7]. Several known risk factors are 
also associated with NAC ischemia, including large-volume resec-
tion, repositioning of the NAC by more than 15 cm in length, obe-
sity, and age greater than 30 years [8-10].
 In most cases, NAC congestion is discovered after inset of the 
NAC or within a couple of hours of the operation. In our case, how-
ever, venous congestion was discovered 48 hours after the opera-
tion. The risk factors relevant to our patient were obesity (BMI of 
30.7 kg/m2), the large volume of reduction (634 g and 628 g), and 
NAC transposition length exceeding 15 cm (16–17 cm). Deoxy-
genation of blood usually occurs within 30 minutes of venous com-
promise [11], leading to discoloration of the flap. The progression 
of venous congestion in our case was atypical. Furthermore, only 
flaps with complete venous obstruction become progressively dark-
er over time [12], whereas partial venous occlusion (<50% reduc-
tion) causes subtle color changes that often remain undetected un-
til discoloration becomes more evident [11].
 In our patient, the NACs were evaluated 20, 28, and 40 hours af-
ter the operation, and color change and mild edema were first rec-
ognized 40 hours postoperatively. Partial venous congestion may 
have developed during the first 20–28 hours postoperatively, caus-
ing the color to change to a relatively minimal extent. However, as 
edema worsened, venous congestion was aggravated, as shown by 

the progressive discoloration of the NAC from POD 2 through 6 
(Fig. 3). Progressive obstruction of the venous drainage aggravated 
by edema near the pedicle was the likely culprit of delayed venous 
congestion of the NAC in our patient.
 Several treatment options are available for NAC ischemia. If the 
ischemia is found intraoperatively, kinking or compression of the 
pedicle, hematoma, or injury to the vasculature itself are possible 
causes. To reduce skin tension, additional parenchymal resection 
can be performed. If circulation is not restored even after addition-
al resection, peri-areolar sutures are removed, and delayed sutures 
can be performed over the next few days or even weeks [3]. How-
ever, delayed suturing may cause widening of the peri-areolar scars. 
If congestion persists even after suture removal, conversion to a 
free nipple graft is also an option. However, loss of nipple sensation 
and lactation function are the drawbacks [9].
 When compromised NAC vascularity is not identified in the 
early postoperative period, conservative wound care is indicated, 
followed by delayed NAC reconstruction after complete healing 
[13]. More recently, other treatment options have been introduced 
for postoperatively identified NAC congestion. The use of Hirudo 
medicinalis to alleviate venous congestion of the NAC has also 
been proposed [7]. However, leech application has the drawback of 
potential soft tissue infection [14]. NPWT can also be utilized to 
increase the vascularity of the NAC through angiogenesis and to 
reduce edema [4]. Its use in breast surgery is gaining more popu-
larity and it has been shown to reduce mastectomy skin flap necro-
sis [15]. Application of nitroglycerin ointment or intravenous ad-
ministration of prostaglandin can promote venous drainage through 
vasodilation [5,16]. If all methods fail and partial or complete ne-
crosis of the NAC is inevitable, healing by secondary intention may 
also be used with satisfactory outcomes depending on the patient 
[17].
 In our patient, NAC discoloration was identified relatively late. 
According to previous algorithms, the treatment suggested for NAC 
discoloration detected more than 6 hours postoperatively is wound 
care with the expectation of partial or total necrosis [13]. With com-
bination therapy using suture removal followed by delayed sutur-
ing, application of nitroglycerin cream, and the use of portable 
NPWT, the patient’s NAC was salvaged with satisfactory nipple 
projection and minimal scarring. The use of NPWT promoted an-
giogenesis and faster wound contraction, thereby minimizing the 
widening of the peri-areolar scar associated with delayed closure.
 At many clinics and hospitals, reduction mammoplasty is often 
performed as an outpatient operation, with no significant differ-
ence in complications compared to procedures requiring longer 
hospitalization [18]. Although very uncommon, delayed NAC isch-
emia can occur without any intraoperative event, as was the case in 
our patient. In high-risk patients, prolonged hospitalization is rec-
ommended for early detection and prompt management. 
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