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ABSTRACT 

Light touch by cotton wool and needle test were employed to evaluate nipple-areola complex sensibility, either 
sensuality or sensation, after reduction mammaplasty using a superior vertical dermal pedicle for the nipple
areola complex. Sensuality was expressed by nipple erectility and sensation by areola contraction. Non para
metric tests were used to analyze data concerning the return of sensibility for the nipple-areota complex. 
Return ofsensibility for the nipple-areola complex, amount ofthe mammary tissue removed and elevation of 
the nipple-areola complex to its new position were compared. 

.INTRODUCTION 

Although many types of reduction mammaplasty have nerves and medially by the anterior cutaneous branch 
been described, few references concerning return of the of the III, Iv, V, and VI intercostal nerves(9). The ante
sensation and sensuality of the nipple-areola complex rior and lateral branches of the cutaneous rami of the 
after surgery have been reported(4). The nipple-areola IV intercostal nerve pass through the subcutaneous tis
complex receives its main nerve supply through inter sue from the mammary circumference to the nipple
costal nerves. Sensation is supplied laterally by the lat areola complex, being specific to it(8). Sensation pro
eral cutaneous branch of the III, Iv, and V intercostal vided by supraclavicular branches of the cervical plexus 
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has also been described for the nipple-areola com
plex(lO). Sensuality is supplied by the sympathetic ner
vous system(l2). It is realized through the fibers from 
t?e p~avertebral ganglia to the second through the 
sixth mtercostal nerves, to their final distribution to 
the smooth muscle present in the nipple(l2). Light pres
sure and crude touch were used for the qualitative 
measure of the nipple-areola complex sensibility(5). 
Needle test has also been employed to analyze the 
nipple-areola complex sensation(3). Another clinical 
e~aluation concerning nipple-areola complex sensa
tion has been performed comparing information re
lated by the patients before and after the surgery(l). 
Schwarzmarm(ll) was the first to emphasize the im
portance of a dermal network for nipple-areola com
plex viability. Thereafter, many authors have devel
oped dermal pedicles containing the nipple-areola 

Fig. 1a - Dermal flap to the nipple-areola complex. 

Fig. 1a - Retalho de CAM. 

Fig. 2a - Light touch by cotton was used to evaluate either 
sensuality. .. 

. Fig. 2a - Toque suave com haste de algow para avaliafiU1 tanto 
ria sensualidatk... 

complex as superior(2, 14), lateral(l3) or inferior(6) for 
reduction mammaplasty. 

Eval.u~~on ~f the return of the nipple-areola complex 
sensIbility, eIther sensation or sensuality, after reduc
tion. mamm~plasty using a dermal flap with superior 
vertlcal pedicle for the nipple-areola complex is de
scribed. 

MATERIALS AND METHOD 

Reduction mammaplasty employing a pattern previ
ousl~ described(2) was used on thirty patients with ages 
rangmg from 22 to 56 presenting asymmetrical hy
pertrophic breasts with a variable degree of ptosis. 
Table I sununarizes patient preoperative conditions 
and outcomes. The pattern creates a dermal flap with 
superior vertical pedicle for the nipple-areola com-

Fig. 1b - The pattern creates a superior vertical pedicle to the 
nipple-areola complex. 

Fig. 1b - 0 ccmolde» &ria um retalho superior vertical em relafiU1 «
areola. 

Fig. 2b - ... or sensation. 


Fig. 2b - ... quanto ria semibilidatk. 
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Table I 

Age Pregn
ancy 

Areola 
diameter 
(cm) 

Sensuality 
return 
(week) 

Sensation 
return 
(month) 

Tissue 
removal (gr) 

NAC 
elevation 
(cm) 

NAC 
compromise 

before after right left right left right left right left right left 

56 + 6.5 5.0 3 3 4 6 738 650 11.0 12.0 + + 

26 - 5.0 4.5 I I 2 2 390 316 5.0 5.0 - -

41 + 5.5 4.5 1 2 2 3 252 385 2.0 4.5 - -

24 - 5.0 4.5 I 2 2 2 463 425 6.0 7.5 - -

43 + 4.5 4.5 2 2 3 4 328 270 3.0 3.5 - -

56 + 6.0 5.0 3 2 6 3 944 685 9.0 6.5 - -

31 + 6.5 4.5 2 2 3 3 385 412 6.0 7.0 - -
38 + 6.0 4.5 2 2 3 3 397 363 7.0 7.0 - -

40 + 5.5 4.5 2 3 4 5 291 314 5.0 6.0 - -

41 + 5.5 4.5 I I 2 2 497 566 6.0 6.0 - -

41 + 6.0 4.5 2 I 4 3 318 332 6.5 5.0 - -

30 + 5.0 4.5 I I I I 297 305 3.0 4.5 + -

43 + 6.5 5.0 2 2 3 3 506 387 10.0 8.0 - -

51 + 7.0 4.5 I 2 3 3 619 530 7.0 7.0 - -

43 + 4.5 4.5 2 2 3 3 270 295 4.0 5.5 - -

41 + 7.0 4.5 2 3 3 4 703 880 7.5 10.0 - -

37 + 6.5 5.0 2 2 4 3 939 821 9.0 7.0 - -

22 - 5.5 4.5 3 2 4 3 430 416 5.5 5.0 - -

26 + 5.0 4.5 2 I 3 3 383 315 4.0 4.0 - -

26 + 6.5 5.0 3 2 6 6 883 625 11.0 9.0 - + 

44 + 6.0 5.0 I 2 3 3 530 619 7.0 7.0 - -

31 + 5.5 4.5 2 2 2 3 295 312 4.0 4.5 - -

49 + 4.5 4.5 2 I 2 2 280 276 5.0 6.0 - - -

36 + 5.0 4.5 I 1 2 2 312 316 3.0 3.0 - -

39 + 5.5 5.0 3 3 4 5 508 531 9.0 10.0 - -

43 + 6.0 5.0 2 3 4 7 973 890 12.0 11.0 - -

36 + 5.0 4.5 1 1 2 2 339 251 2.0 2.5 - -

51 + 6.5 5.0 2 2 4 5 675 690 9.0 9.5 - -

38 - 5.5 4.5 1 1 1 2 317 325 4.0 5.0 - + 

37 - 5.5 5.0 2 2 3 4 533 551 5.0 5.5 - -

Patient preoperative conditions and outcomes. 
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Sensation present (P) or absent (A) for each quadrant of the nipple-areola complex at monthly intef'lais. 
Cochran's test - p<O.oo I 

plex (Fig. 1). It also defines the diameter 
and the new site of the nipple-areola com
plex, and the amount of mammary tissue 
to be removed. The superior pole of the 
breast was maintained intact. A test with 
fluorescein sodiwn 10% was used to de
termine vascular compromise ofthe nipple
areola complex. Light touch by cotton 
wool was applied to evaluate the nipple
areola complex sensibility, either to sensu
ality or to sensation (Fig. 2). Needle test 
was also applied to evaluate the nipple-are
ola complex sensibility, concerning areola 
sensation (Fig. 3). Sensuality was charac

I"hll' III 

Right Breast Left Breast 

sensation 
tissue removed NAC elevation 

sensation 
tissue removed NAC elevation 

return return 

4 738 11.0 6 650 12.0 

2 390 5.0 2 316 5.0 

2 252 2.0 3 385 4.5 

2 463 6.0 2 425 7.5 

3 328 3.0 4 270 3.5 

6 944 9.0 3 685 6.5 

3 385 6.0 3 412 7.0 

3 397 7.0 3 363 7.0 

4 291 5.0 5 314 6.0 

2 497 6.0 2 566 6.0 

4 318 6.5 3 332 5.0 

I 297 3.0 I 305 4.5 

3 506 10.0 3 387 8.0 

3 619 7.0 3 530 7.0 

3 270 4.0 3 295 5.5 

3 703 7.5 4 880 10.0 

4 939 9.0 3 821 7.0 

4 430 5.5 3 416 5.0 

3 383 4.0 3 315 4.0 

6 883 11 .0 6 625 9.0 

3 530 7.0 3 619 7.0 

2 295 4.0 3 312 4.5 

2 280 5.0 2 276 6.0 

2 312 3.0 2 316 3.0 

4 508 9.0 5 531 10.0 

4 973 12.0 7 890 11.0 

2 339 2.0 2 251 2.5 

4 675 9.0 5 690 9.5 

1 317 4.0 2 325 5.0 

3 533 5.0 4 551 5.5 

Return of the nipple-areola complex sensation (month) with relation to the anlOWlt of mammary tissue 
removed (gr), and the nipple-areola complex elevation (cm). McNemar·s test - p<O.OOJ. 

terized by nipple erectility, and sensation 
by areola contraction and the degree of 
pain related by the patient (Fig. 4). To give 
a better evaluation for the areola sensation, 
the nipple-areola complex was divided into 
four quadrants: SLQ - superior lateral 
quadrant, SMQ - superior medial quad
rant, ILQ - inferior lateral quadrant, IMQ 
- inferior medial quadrant (Fig. 5). Sensa
tion was reported as absent or present 
through the contraction of the areola in 
each quadrant of the nipple-areola com
plex. Sensation was also reported as present 
or absent in relation to the degree of pain 
reported by the patient in each quadrant 
of the nipple-areola complex. Data con
cerning areola sensation were provided 
through the areola contraction and the in
formation mentioned by the patients ev
ery month after reduction mammaplasty, 
until sensibility was present in the four 
quadrants. Return of sensibility was ana
lyzed and data compared with the amount 
of mammary tissue removed and nipple
areola complex elevation. Non parametric 
tests were applied for analysis of the re
sults and the respective level ofsignificance 
was established for each test. 

RESULTS 

Sixty nipple-areola complex ofthirty female 
patients had its diameters reduced with a 
variation from 4.5 to 5.0 cm and sustained 
by a dermal flap with superior vertical 
pedicle. Table 1 summarizes preoperative 
conditions and outcomes. Even though the 
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Fig. 5 - Nipple-areola complex divided into quadrants. SLQ 
- superior Ilateral quadrant. SMQ - superior medial quadrant. 
ILQ - inferior lateral quadrant. L\1Q - inferior medial quad

lale 
ha 

rant.led 
Fig. 5 - CAM dividido em quatro quadmllw. SLQ - fjuadrante ical 
lateral superi01: SMQ - quadrante medial mperiO/': ILQ 

lve quadrante lateral inftrim: IMQ - fjuadrtmte medial inferior. 
the 

Fig. 3 - Needle test to evaluate areola sensation. 


Fig. 3 - Teste com agulha para avaliar a sensibilidade da arCola. 


Fig. 4 - Light touch with cotton produces areola contraction 
on the left breast. No contraction is observed on the right 
breast. 

Fig. 4 - Urn toque mave com tecido de algodao produz cOlltrafiio 
M areola eSfjuerda. Niio houve contrllfiio da al·eola direitl1. 

test with fluorescein sodium does not reveal vascu
lar compromise, flve nipple-areola complex pre
sented suffering, four in the inferior quadrants and 
one in the superior and inferior lateral quadrants. 
Reduction in the areola diameter did not affect the 
return of sensibility. Permanent loss of nipple erec
tility or areola contraction was not found in this 
group of patients. Decrease in the level of sensibil
ity after reduction manunaplasty regarding the level 
ofsensibility before the surgery was reported in five 
nipple-areola complex offour patients. Nipple erec
tility returned earlier than areola contraction and 
after 1 to 3 weeks from surgery (Fig. 6). Return of 
the nipple-areola complex sensation was more ex
pressive (41/60) in the first 3 months after reduc
tion manunaplasty (Fig. 7). Areola contraction and 
pain were recovered simultaneously on each quad
rant of the nipple-areola complex, being present 
into the four quadrants until the sixth month after 
surgery. Only one nipple-areola complex recovered 
sensation seven months after reduction manuna
plasty. Cochran's test (p<0.001) was employed to 
determine the level of significance of the return of 
sensation to each quadrant ofthe nipple-areola com
plex at monthly intervals. Table 2 shows monthly 
progressive increase in the return of sensation to 
each nipple-areola complex quadrant. McNemar's 
test (p<0.001) was applied to compare rerurn of 
sensation between the quadrants of the nipple-are
ola complex. Return of sensation on the superior 
quadrants was significantly higher than on the in
ferior quadrants (Fig. 8). Sensation in the superior 
medial quadrant returned first. McNemar's test 
(p<0.001) was also applied to compare return of 
the nipple-areola complex sensation between both 
right and left breasts. No significant difference was 
observed. Spearm's coefficient (p<0.003) was used 
to analyze return of nipple-areola complex sensa
tion, measured in months, wit,h regard to the 
amount of manunary tissue removed, quantitated 
in grams, and with regard to the nipple-areola com
plex elevation to its new position, measured in cen
timeters. Table 3 shows positive and significant 
correlation between return of sensation, amount 
of manunary tissue removed and elevation of the 
nipple-areola complex. Return of nipple-areola 
complex sensation was more delayed, the more el
evated it was, and the more manunary tissue was 
removed. 

A representative case is described in details. 
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Titulo de Mestrado pela Escola Paulista de 

A 41 year-old female, two pregnancies, presented 
Medicina. 1988; 1-108. 

asymmetrical large heavy and pendulous breasts(Fig. 2. __. Pattern for Reduction Mammaplasty that 
9a). She was submitted to reduction mammaplasty Uses a Superior Vertical Dermal Pedicle. Aesth. 
with a superior verticil dermal pedicle for the nipple- Plast. Surg. 1991; 15:265-70. 
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Fig. 6 - Rerum of nipple-areola complex sensuality. 

Fig. 6 - futorno da sensualidade do CAM. 
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Fig. 7 - Return of nipple-areola complex sensation at monthly 

intervals. 


Fig. 7 - futorno da sensibilidade do CAM (interralos mensais). 
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Fig. 8 - Rerum ofsensation for each of the nipple-areola complex 
at monthly intervals. 

Fig. 8 - futqrno da sensibilidade do CAM (interraws mensais). 

areola complex with the diameter of the areola re
duced from 7.0 to 4.5 cm. Sensation returned in 
the 3rd month on the right breast and in the 4th 
month on the left breast. The amount ofmammary 
tissue removed was 703 g on the right breast and 
880 g on the left one. Nipple-areola complex was 
elevated 7.5 cm on the right breast and 10.0 cm on 
the left breast. At the end of the first postoperative 
year the nipple-areola complex remains in its posi
tion (Fig. 9b). 

DISCUSSION 

The breast, operated or not, has an irregular pat
tern of sensation and is not completely under
stood(7). Despite an anatomical correlation between 
both sensibility parameters, sensuality returned 
before sensation. Mechanical stimulation of the 
nipple initiates a neural transmission, which by a 
reflex arch through the intercostal nerve, induces 
smooth muscle contraction with earlier nipple erec
tility. Mechanical stimulation of the areola starts the 
same neural transmission; however, delay in the re
turn of the areola contraction in relation to the 
nipple erectility probably occurs by the absence of 
a reflex arch in this neural transmission. Mainte
nance of the whole superior pole of the breast at
tached to the pectoral muscle preserves the cutane
ous branches of the III and IV intercostal nerves. 
This assures nipple-areola complex sensibility 
through the dermal flap with superior vertical 
pedicle. Since the pedicle had a superior position, 
nipple-areola complex sensation returned earlier for 
the superior quadrants. Decrease in the level ofsen
sibility after the surgery reported in 5 nipple-areola 
complex occurs in the nipple-areola complex that 
presented vascular compromise. Delay in the re
covery of nipple-areola complex sensibility was as
sociated with the amount of ma{l1ll1ary tissue re
moved, and the elevation of the nipple-areola com
plex to its new position. 
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