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Table 1 Characteristics of the included studies and patient-reported outcome measures 

 

Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Measure 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
Abozeid et 
al., 20181 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
25 

 
Secondary 

 

Ad hoc1 

 
“Satisfaction with nipple 
sensation after the operation” 

highly satisfied/ 
satisfied/not 
satisfied 

1- nipple 
2- sensation 
3- satisf/import 

 
Ahmed et 
al., 20002 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
38 

 
Primary 

 

Ad hoc2 

“How is your nipple sensation in 
comparison to prior to 
surgery?” 

 
same/better/worse 

1- nipple 
2- sensation 
3- comparative 

 
Araco et al., 
20113 

 
Cross- 
sectional 

 
Augmentation mammoplasty 

 
1222 

 
Primary 

 

Ad hoc3 

“Postoperative degree of 
residual sensitivity compared to 
the pre-operative sensitivity” 

complete loss/ 
reduced sensitivity/ 
normal sensitivity 

1- breast 
2- sensation 
3- comparative 

 
Banbury et 
al., 20044 

 
Prospective 
cohort 

 
Augmentation mammoplasty 

 
47 

 
Primary 

 

Ad hoc4 

 
“How did the surgery affect 
your nipple sensation?” 

increased/ 
no change/ 
decreased 

1- nipple 
2- sensation 
3- comparative 

 
 
 
 
Baron et al., 
20005 

 
 
 
 

Cross- 
sectional 

 
 
 

Breast-conserving surgery/ 
skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
 
 
 

132 

 
 
 
 

Secondary 

 
Breast 
Sensation 
Assess- 
ment Scale 
(BSAS), 
subscale: 
discomfort, 
validated5 

 
1. “How often do you 
experience numbness in your 
breast?” 
2. “How severe is the numbness 
you experience in your breast?” 
3. “What level of distress 
causes the numbness you 
experience in the breast?” 

1. 4-point Likert 
scale from “rarely” 
to “almost 
constantly” 
2. 4-point Likert 
scale from “slight” 
to “very severe” 
3. 5-point Likert 
scale from “not at 
all” to “very much” 

 
1. 1- breast 
2- numbness 
3- absolute 
2. 1- breast 
2- numbness 
3- satisf/import 
3. 1- breast 
2- numbness 
3- impact 
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Study 

(n = 135) 

 
Study 
design 

 
Surgery type 

 
N a 

 
Sensation 
endpoint 

 
Measure 

(n = 124) 

 
Sensation items 

(n = 215) 

 
Response options 

 
Item content b 

Baumeister 
et al., 19866 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
162 

 
Secondary 

 

Ad hoc6 

 
“Sensation of the nipple” diminished/ 

unchanged 

1- nipple 
2- sensation 
3- comparative 

 
Berg et al., 
19957 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
163 

 
Secondary 

 

Ad hoc7 

 
“Nipple-areola complex 
sensation” 

 
decreased/ 
not affected 

1- nipple 
2- sensation 
3- comparative 

 
Blomqvist et 
al., 19998 

 
Cross- 
sectional 

 
Mastectomy + 
reconstruction with 
autologous flap 

 

152 

 

Secondary 

 
 
Ad hoc8 

“Sensitivity to touch in the 
reconstructed breast in 
comparison with the 
contralateral breast” 

 
reduced/equal/ 
increased 

 
1- breast 
2- touch 
3- comparative 

 

Blondeel et 
al., 19999 

 

Cross- 
sectional 

 
Skin-sparing mastectomy + 
reconstruction with 
(innervated) autologous flap 

 
 

121 

 
 

Primary 

 
 

Ad hoc9 

1. “Do you have feeling in the 
reconstructed breast when 
touched?” 
2. “Do you have erogenous 
sensation in the reconstructed 
breast?” 

1. yes/no/ 
alternating areas of 
sensation and 
numbness 
2. yes/no 

1. 1- breast 
2- touch 
3- absolute 
2. 1- breast 
2- erogenous 
3- absolute 

 
Bodin et al., 
200810 

 
Cross- 
sectional 

 
Mastectomy + (expander-) 
implant-based 
reconstruction 

 

256 

 

Secondary 

 
 
Ad hoc10 

 
“Satisfaction with sensitivity of 
the nipple” 

4-point Likert scale 
from “very 
dissatisfied” to 
“very satisfied” 

 
1- nipple 
2- sensation 
3- satisf/import 

Brandberg et 
al., 201211 

Prospective 
cohort 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
91 

 
Secondary  

Ad hoc11 

 
“How is your breast sensation?” 

7-point Likert scale 
from "very bad" to 
"very good" 

1- breast 
2- sensation 
3- absolute 

 
 
 
 
Brennan et 
al., 200712 

 
 
 
 
Cross- 
sectional 

 
 
 
 
 

Augmentation mammoplasty 

 
 
 
 
 

484 

 
 
 
 
 

Secondary 

 
 
 
 
 
Ad hoc12 

 
 
 
 

1. “Sensory disturbances” 
2. “Percentage change from 
preoperative sensation” 

1. a score of 0.5 
was given to each 
breast, resulting in 
a range of -1.0 
(bilateral 
hypoesthesia) to 
+1.0 (bilateral 
hypesthesia) and 
"0" being no 
change in sensation 
2. % 

 
 

1. 1- breast 
2- sensation 
3- absolute 
2. 1- breast 
2- sensation 
3- comparative 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
Bresser et 
al., 200613 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
136 

 
Secondary 

 

Ad hoc13 

 
“Change in feeling of the 
breasts” 

 
5-point Likert scale 
from “no!” to “yes!” 

1- breast 
2- sensation 
3- comparative 

 

Brown et al., 
200014 

 

Cross- 
sectional 

 

Reduction mammoplasty/ 
mastopexy 

 
 

74 

 
 

Secondary 

Unclear 
validation 
thus 
considered 
ad hoc14 

 
 

“Nipple sensation” 

 
5-point Likert scale 
from “poor” to 
“excellent” 

 
1- nipple 
2- sensation 
3- absolute 

Cardenas- 
Camarena et 
al., 200915 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
356 

 
Secondary 

 

Ad hoc15 

 
“Alteration in nipple-areola 
complex sensitivity” 

 
minimal/moderate/ 
severe 

1- nipple 
2- sensation 
3- comparative 

 
Casaubon et 
al., 202016 

 
Cross- 
sectional 

Breast-conserving surgery/ 
nipple-sparing mastectomy 
+ (expander-)implant-based 
reconstruction 

 

600 

 

Secondary 

 
 
Ad hoc16 

“How pleasurable is it to have 
your treated/reconstructed 
breast caressed or stimulated, 
now?” 

5-point Likert scale 
form “very 
unpleasant” to 
“very pleasurable” 

 
1- breast 
2- erogenous 
3- absolute 

Cerovac et 
al., 200517 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
90 

 
Secondary 

 

Ad hoc18 

 
“Nipple sensation” 

unchanged/ 
increased/ 
diminished or lost 

1- nipple 
2- sensation 
3- comparative 

 
 
 
 
 
Chapman et 
al., 200618 

 
 
 
 
 

Cross- 
sectional 

 
 
 
 
 

Lactiferous duct excision 

 
 
 
 
 

87 

 
 
 
 
 

Secondary 

 
 
 
 
 

Ad hoc18 

 
 

1. “Did you experience 
postoperative sensory loss?” 
2. “Did the loss of sensation 
improve with time?” 
3. “Did sensory loss affect your 
quality of life?” 
4. “Did you maintain erectile 
function of the nipple?” 

 
 
 
 
 

yes/no 

1. 1- breast 
2- sensation 
3- absolute 
2. 1- breast 
2- sensation 
3- comparative 
3. 1- breast 
2- sensation 
3- impact 
4. 1- nipple 
2- erection 
3- absolute 

Chen et al., 
199719 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
36 

 
Secondary 

 

Ad hoc19 
“Nipple-areola complex 
sensitivity” 

unchanged/ 
increased/ 
decreased 

1- nipple 
2- sensation 
3- comparative 

 
Cheng et al., 
200420 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
reconstruction: 
1. (expander-)implant 

 
25 

 
Secondary 

 

Ad hoc20 

 
“Sensation of the nipple-areola 
complex” 

 
4-point Likert scale 
from “not pleased 

1- nipple 
2- sensation 
3- satisf/import 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

2. autologous flap 
3. latissimus dorsi flap + 
implant 

 
at all” to “very 
pleased” 

 
 
 
Chiari et al., 
201221 

 
 
 

Prospective 
cohort 

 
 
 

Reduction mammoplasty/ 
mastopexy 

 
 
 

64 

 
 
 

Primary 

 
 
 
 
Ad hoc21 

 
 
1. “Intensity of nipple-areola 
complex sensitivity” 
2. “Quality of nipple-areola 
complex sensitivity” 

1. same as before/ 
less than before/ 
more than before 
2. same as before/ 
more pleasant than 
before/less pleasant 
than before/ 
"different" 

1. 1- nipple 
2- sensation 
3- comparative 
2. 1- nipple 
2- erogenous 
3- comparative 

 
Cho et al., 
200822 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
41 

 
Secondary 

 

Ad hoc22 

 
“Sensation of the nipple-areola 
complex” 

4-point Likert scale 
from “bad” to 
“excellent” 

1- nipple 
2- sensation 
3- absolute 

Coelho de 
Almeida et 
al., 200423 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
>500 

 
Secondary 

 
 
Ad hoc23 

 
“Nipple sensation” 

normal sensation/ 
sensation present 
but abnormal/no 
sensation 

1- nipple 
2- sensation 
3- absolute 

 
 
 
 
 
Cornelissen 
et al., 
201824 

 
 
 
 
 

Cross- 
sectional 

 
 
 
 
 

Skin-sparing mastectomy + 
reconstruction with 
(innervated) autologous flap 

 
 
 
 
 
 

32 

 
 
 
 
 
 

Secondary 

 
 
 
 
 
 

Ad hoc24 

1. “Do you have sensation in 
your reconstructed breast(s)?” 
2. “Does the sensation in your 
reconstructed breast resemble 
the sensation of your healthy 
breast before operation?” 
3. “Do you find it important that 
your reconstructed breast has 
sensation?” 
4. “How important is the return 
of sensation in your 
reconstructed breast for your 
overall satisfaction with the 
result of the operation?” 

1. 5-point Likert 
scale from “very 
much” to “very 
little” 
2. 5-point Likert 
scale from “the 
same” to “totally 
different” 
3. + 4. 5-point 
Likert scale from 
“not important” to 
“very important” 

 
1. 1- breast 
2- sensation 
3- absolute 
2. 1- breast 
2- sensation 
3- comparative 
3. 1- breast 
2- sensation 
3- satisf/import 
4. 1- breast 
2- sensation 
3- satisf/import 

 
Cruz-Korchin 
et al., 
200325 

 
Randomized 
controlled 
trial 

 
Reduction mammoplasty/ 
mastopexy 

 
 

208 

 
 

Secondary 

 
 
Ad hoc25 

“Indicate the extent to which 
you were satisfied with 
sensation over the nipple-areola 
area of the breast after 
surgery” 

 
10-point VAS from 
“very disappointed” 
to “very pleased” 

 
1- nipple 
2- sensation 
3- satisf/import 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

Cruz-Korchin 
et al., 
200426 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
58 

 
Secondary 

    
 

1- nipple 
2- sensation 
3- absolute 

Cruz et al., 
200727 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
164 

 
Secondary 

 
Ad hoc26-28 

“Do you have absent nipple 
sensation after surgery?” yes/no 

Cruz et al., 
201028 

Cross- 
sectional 

 
Augmentation mammoplasty 

 
105 

 
Secondary 

    

 

Dahlbäck et 
al., 201629 

 

Prospective 
cohort 

 
 

Breast-conserving surgery 

 
 

297 

 
 

Secondary 

Unclear 
validation 
thus 
considered 
ad hoc29 

 

“How satisfied are you with skin 
sensitivity in the breast?” 

 
5-point Likert scale 
from “dissatisfied” 
to “very satisfied” 

 
1- breast 
2- sensation 
3- satisf/import 

 
Damen et 
al., 201030 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
reconstruction with 
autologous flap 

 
70 

 
Secondary 

 

Ad hoc30 

 
“Did the operation change the 
feeling in your breast(s)?” 

 
5-point Likert scale 
from “no!” to “yes!” 

1- breast 
2- sensation 
3- absolute 

 
De Vita et 
al., 201431 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
15 

 
Secondary 

 

Ad hoc31 

 
“Sensitivity of the nipple-areola 
complex” 

 
10-point VAS 

1- nipple 
2- sensation 
3- absolute 

 
 
 
 
 
 
 
Delay et al., 
200032 

 
 
 
 
 
 
 

Cross- 
sectional 

 
 
 
 
 
 
 

Skin-sparing mastectomy + 
reconstruction with 
autologous flap 

 
 
 
 
 
 
 
 

50 

 
 
 
 
 
 
 
 

Primary 

 
 
 
 
 
 
 
 
Ad hoc32 

1. “How would you rate the 
sensitivity of your reconstructed 
breast?” 
2. “How would you compare the 
sensitivity of your reconstructed 
breast with that of the other 
breast?” 
3. “Which segment of your 
reconstructed breast is the 
most sensitive?” 
4. “How would you rate the 
erogenous sensation of your 
reconstructed breast?” 
5. “How important is return of 
feeling in your reconstructed 
breast to your overall 
satisfaction, besides the 
aesthetic result?” 

 
 

1. very fine/ 
fine/poor/none 
2. much less/less/ 
equal to/greater 
3. see diagram: 
1/2/3/4/5/6/7 
4. very much/ 
some/little/none 
5. very important/ 
important/not very 
important/ 
unimportant 

 

1. 1- breast 
2- sensation 
3- absolute 
2. 1- breast 
2- sensation 
3- comparative 
3. 1- breast 
2- sensation 
3- absolute 
4. 1- breast 
2- erogenous 
3- absolute 
5. 1- breast 
2- sensation 
3- satisf/import 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
 
 
 
Didier et al., 
200933 

 
 
 
 

Cross- 
sectional 

 
 

Skin-sparing mastectomy/ 
nipple-sparing mastectomy 
+ (expander-)implant-based 
reconstruction + nipple 
reconstruction 

 
 
 
 

453 

 
 
 
 

Secondary 

 

Satisfactio 
n with 
plastic- 
surgery 
cosmetic 
results, 
validated33 

1. “Regarding the breast 
operated and reconstructed: 
have you been satisfied with 
your breast skin sensitivity?2. 
“Have you been satisfied with 
the skin sensitivity of your other 
breast (if remodeled)?” 
3. “During the last four weeks, 
have you felt satisfied with your 
nipple sensitivity?” 

 
 
 

5-point Likert scale 
from "not at all" to 
"very much" 

1. 1- breast 
2- sensation 
3- satisf/import 
2. 1- breast 2- 
sensation 
3- satisf/import 
3. 1- nipple 
2- sensation 
3- satisf/import 

 
Dixon et al., 
199834 

 
Cross- 
sectional 

 

Lactiferous duct excision 

 

110 

 

Secondary 

 
 
Ad hoc34 

 

“Nipple sensitivity” 

unchanged/ 
increased/ 
decreased/ 
absent or numb 

 
1- nipple 
2- sensation 
3- comparative 

 
 
 
 
Djohan et 
al., 201035 

 
 
 
 

Cross- 
sectional 

 
 
 

Nipple-sparing mastectomy 
+ reconstruction: 
1. (expander-)implant 
2. autologous flap 

 
 
 
 

141 

 
 
 
 

Secondary 

 
 
 
 
 
Ad hoc35 

 
 
 

1. “Nipple-areola complex 
sensation” 
2. “Nipple-areola complex 
arousal” 

 
 
 

4-point Likert scale 
from “poor” to 
“excellent” 

 
 

1. 1- nipple 
2- sensation 
3- absolute 
2. 1- nipple 
2- erogenous 
3- absolute 

 
 
 
 
 
 

Dossett et 
al., 201636 

 
 
 
 
 
 

Prospective 
cohort 

 
 
 
 
 

Skin-sparing mastectomy/ 
nipple-sparing mastectomy 
+ reconstruction: 
1. (expander-)implant 
2. autologous flap 

 
 
 
 
 
 
 

53 

 
 
 
 
 
 
 

Secondary 

 
 
 
 
 
Unclear 
validation 
thus 
considered 
ad hoc36 

1. “Satisfaction with sensation 
of your nipples in intimate or 
sexual activities” 
2. “Satisfaction with sensation 
of your nipples in leisure or 
social activities” 
3. “Satisfaction with sensation 
of your nipples in job-related 
situations” 
4. “When my breast is 
stimulated, I become sexually 
aroused.” 
5. “When my nipple is 
stimulated, I become sexually 
aroused.” 
6. “How important is return of 

 

1. – 3. 5-point 
Likert scale from 
“very dissatisfied” 
to “very satisfied” 
4. + 5. 5-point 
Likert scale from 
“strongly disagree” 
to “strongly agree” 
6. 4-point Likert 
scale from 
“unimportant” to 
“very important” 

1. 1- nipple 
2- erogenous 
3- satisf/import 
2. 1- nipple 
2- sensation 
3- satisf/import 
3. 1- nipple 
2- sensation 
3- satisf/import 
4. 1- breast 
2- erogenous 
3- absolute 
5. 1- nipple 
2- erogenous 
3- absolute 
6. 1- breast 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

  feeling in your reconstructed 
breast to your overall 
satisfaction, besides the 
aesthetic result?” 

 2- sensation 
3- satisf/import 

 
 
Edsander- 
Nord et al., 
199937 

 
 

Cross- 
sectional 

 
 

Mastectomy + 
reconstruction with 
autologous flap 

 
 
 

26 

 
 
 

Primary 

 
 
 
Ad hoc37 

 

1. “Touch sensibility in the 
reconstructed breast” 
2. “Thermal sensibility in the 
reconstructed breast” 

 
 
 
yes/no 

1. 1- breast 
2- touch 
3- absolute 
2. 1- breast 
2- temperature 
3- absolute 

 
 
Edsander- 
Nord et al., 
200238 

 
 

Prospective 
cohort 

 
 

Mastectomy + breast 
reconstruction + nipple 
reconstruction 

 
 
 

50 

 
 
 

Primary 

 
 
 
Ad hoc38 

 

1. “Does the nipple become 
erect?” 
2. “Does the nipple feel as it did 
before the procedure?” 

 
 
 
yes/no 

1. 1- nipple 
2- erection 
3- absolute 
2. 1- nipple 
2- sensation 
3- comparative 

 
 
 
 
 
Eggert et al., 
200939 

 
 
 
 
 
Cross- 
sectional 

 
 
 
 
 

Reduction mammoplasty/ 
mastopexy 

 
 
 
 
 

57 

 
 
 
 
 

Secondary 

 
 
 
 
 

Ad hoc39 

 
 
 

1. “Can you feel touch?” 
2. “Can you feel heat/cold?” 
3. “Is the sensitivity still 
improving?” 
4. “Do you have sexual 
sensitivity?” 

 
 
 
 
 
yes/no 

1. 1- breast 
2- touch 
3- absolute 
2. 1- breast 
2- temperature 
3- absolute 
3. 1- breast 
2- sensation 
3- comparative 
4. 1- breast 
2- erogenous 
3- absolute 

 
Eichler et 
al., 201340 

 
Cross- 
sectional 

 
Breast-conserving surgery 

 
143 

 
Secondary 

 

Ad hoc40 

 
“Has sensitivity changed in the 
nipple-areola complex?” 

 
increased/ 
decreased 

1- nipple 
2- sensation 
3- comparative 

 
El-Ali et al., 
200941 

 
Cross- 
sectional 

Mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 

 

55 

 

Secondary 

 
 
Ad hoc41 

 
“Tactile sensation of the 
reconstructed nipple in 
comparison to the normal side” 

 

10-point VAS 

 
1- nipple 
2- touch 
3- comparative 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

3. latissimus dorsi flap + 
implant 
+ nipple reconstruction 

 

 
Evans et al., 
199442 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
16 

 
Secondary 

 
Ad hoc42 

 
“Nipple sensation” 

 
same/decreased/ 
increased 

1- nipple 
2- sensation 
3- comparative 

 
Gahm et al., 
200743 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
24 

 
Primary 

 1. “Has your ability to feel 
sensation on the nipple changed 
after your breast surgery?” 
2. “Has your abiliy to feel touch 
on the breast skin changed 
after your breast surgery?” 
3. “Has your ability to feel cold 
on the breast skin changed 
after your breast surgery?” 
4. “Has your ability to feel heat 
on the breast skin changed 
after your breast surgery?” 
5. “Has your ability to feel pain 
in the breast skin changed after 
your breast surgery?” 
6. “Has your ability to feel 
sexual sensations in the breast 
changed after your breast 
surgery?” 

  
1. 1- nipple 
2- sensation 
3- comparative 
2. 1- breast 
2- touch 
3- comparative 
3. 1- breast 
2- temperature 
3- comparative 
4. 1- breast 
2- temperature 
3- comparative 
5. 1- breast 
2- pain 
3- comparative 
6. 1- breast 
2- erogenous 
3- comparative 

 
 

 
Gahm et al., 
201344 

 
 

 
Cross- 
sectional 

 
 
 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
 
 
 

46 

 
 
 
 

Primary 

 
 
Ad hoc43,44 

8-point Likert scale 
from “have no 
sensation” to 
“unchanged 
sensation” 

 
 

Ghosh et al., 
199745 

 
 

Cross- 
sectional 

Mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 
3. latissimus dorsi flap + 
implant 
+ nipple reconstruction 

 
 
 

22 

 
 
 

Secondary 

 
 
 
Ad hoc45 

 
 
 

“Nipple sensation” 

 
 

5-point Likert scale 
from “not pleased” 
to “very pleased” 

 
 

1- nipple 
2- sensation 
3- satisf/import 

 
 
Glaumann et 
al., 198546 

 
 

Cross- 
sectional 

 
Skin-sparing mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 

 
 

72 

 
 

Secondary 

 
 
 
Ad hoc46 

 
1. “Perception of touch in the 
nipple-areola complex” 
2. “Presence of erotic feeling in 
the nipple-areola complex” 

 
normal sensitivity/ 
decreased 
sensitivity/no 
sensitivity/ 
hyperesthesia 

1. 1- nipple 
2- touch 
3- absolute 
2. 1- nipple 
2- erogenous 
3- absolute 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 

Gullo et al., 
201147 

 

Cross- 
sectional 

Skin-sparing mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 
+ nipple reconstruction 

 
 

218 

 
 

Secondary 

 
 
Ad hoc47 

 
 

“Sensation of the nipple” 

 
 

10-point VAS 

 
1- nipple 
2- sensation 
3- absolute 

 
 
Hang-Fu et 
al., 199148 

 
 

Cross- 
sectional 

 
 

Reduction mammoplasty/ 
mastopexy 

 
 

410 

 
 

Secondary 

 
 
 
Ad hoc48 

 

1. “Sensation loss of breasts” 
2. “Sensation loss of nipple- 
areola” 

 
 

yes/no 

1. 1- breast 
2- sensation 
3- absolute 
2. 1- nipple 
2- sensation 
3- absolute 

 
Harcourt et 
al., 201149 

 
Cross- 
sectional 

 
Mastectomy + breast 
reconstruction + nipple 
reconstruction 

 

247 

 

Secondary 

 
 
Ad hoc49 

 
“How satisfied are you with the 
sensation in your reconstructed 
nipple(s)?” 

5-point Likert scale 
from “very 
dissatisfied” to 
“very satisfied” 

 
1- nipple 
2- sensation 
3- satisf/import 

 
 
Hart et al., 
201650 

 
 

Cross- 
sectional 

 
Skin-sparing mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 

 
 

96 

 
 

Secondary 

 
 
 
Ad hoc50 

1. “I am less able to feel sexual 
sensations in my breasts than 
before surgery.” 
2. “The loss of sensation in my 
breasts has negatively affected 
my sex life.” 

 
5-point Likert scale 
from “strongly 
disagree” to 
“strongly agree” 

1. 1- breast 
2- erogenous 
3- comparative 
2. 1- breast 
2- erogenous 
3- impact 

 

Haslik et al., 
201551 

 

Cross- 
sectional 

Skin-sparing mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 
+ nipple reconstruction 

 
 

36 

 
 

Secondary 

 
 

Ad hoc51 

 
“Satisfaction with the sensitivity 
of the nipple after nipple- 
sharing” 

 
4-point Likert scale 
from “very 
dissatisfied” to 
“very satisfied” 

 
1- nipple 
2- sensation 
3- satisf/import 

Hau et al., 
201352 

Randomized 
controlled 
trial 

 
Breast-conserving surgery 

 
688 

 
Secondary 

 

Ad hoc52 

 
“Breast sensitivity” 

4-point Likert scale 
from “poor” to 
“excellent” 

1- breast 
2- sensation 
3- absolute 

Hefter et al., 
200353 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
72 

 
Secondary 

 1. “Change in sensitivity of 
areola-nipple” 
2. “Postoperative erogenous 
function of the nipple-areola 
complex” 
3. “How long did it take for 
nipple-areola complex sensation 
to return?” 

1. + 2. 
improvement/ 
no change/mildly 
reduced sensation/ 
50% decrease of 
sensation 
3. ? 

1. 1- nipple 
2- sensation 
3- comparative 
2. 1- nipple 
2- erogenous 
3- comparative 
3. 1- nipple 
2- sensation 

 
Hefter et al., 
200354 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
101 

 
Primary 

Ad hoc53,54 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 3- comparative 

 
 
 
 

Heil et al., 
201155 

 
 
 
 

Prospective 
cohort 

 
 
 
 
 

Breast-conserving surgery 

 
 
 
 
 

135 

 
 
 
 
 

Secondary 

Breast 
Cancer 
Treatment 
Outcomes 
Scale 
(BCTOS), 
subscale: 
breast 
specific 
pain, 
validated56, 
57 

 
 

“Please rate breast sensitivity 
on this four-point scale, 
according to your evaluation at 
this point in time. (Note: If you 
have had bilateral surgery, 
complete the items with regard 
to the difference between the 
right and left side.)” 

 

4-point Likert scale 
from “no difference 
between treated 
and untreated 
breast and area” to 
“large difference 
between treated 
and untreated 
breast and area” 

 
 
 
 

1- breast 
2- sensation 
3- comparative 

 
 
 
Hetter et al., 
197958 

 
 
 

Cross- 
sectional 

 
 
 
 

Augmentation mammoplasty 

 
 
 
 

221 

 
 
 
 

Secondary 

 
 
 
 
Ad hoc58 

 

1. “Did the operation affect 
your nipple sensation?” 
2. “Is the change in nipple 
sensation bothersome to you?” 
3. “Are there other areas of 
numbness?” 

 
 
 
 

yes/no 

1. 1- nipple 
2- sensation 
3- comparative 
2. 1- nipple 
2- sensation 
3- satisf/import 
3. 1- breast 
2- numbness 
3- absolute 

Hintringer et 
al., 199459 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
199 

 
Secondary 

 

Ad hoc59 

“How is the sensitivity in the 
breast area after the 
operation?” 

same/worse/ 
different/better 

1- breast 
2- sensation 
3- comparative 

 
Hyckel et 
al., 200160 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
376 

 
Secondary 

 

Ad hoc60 

 
“Postoperative sensibility of the 
nipple” 

 
same/better/worse/ 
don't know 

1- nipple 
2- sensation 
3- comparative 

 
Hyza et al., 
201561 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
reconstruction with 
autologous flap + nipple 
reconstruction 

 

17 

 

Secondary 

 
 
Ad hoc61 

 
“Are you satisfied with the 
sensitivity of the nipples?” 

10-point scale from 
“unsatisfied” to 
“very satisfied” 

1- nipple 
2- sensation 
3- satisf/import 

 

Isenberg et 
al., 200262 

 

Prospective 
cohort 

 
Skin-sparing mastectomy + 
reconstruction with 
(innervated) autologous flap 

 
 

10 

 
 

Primary 

 
 

Ad hoc62 

1. “Return of sensation to the 
reconstructed breast” 
2. “Return of erogenous 
sensation to the reconstructed 
breast” 

 
 

yes/no 

1. 1- breast 
2- sensation 
3- comparative 
2. 1- breast 
2- erogenous 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 3- comparative 

 
 
 
Jahkola et 
al., 199863 

 
 
 

Cross- 
sectional 

 
 
 

Breast-conserving surgery/ 
modified radical mastectomy 

 
 
 
 

163 

 
 
 
 

Secondary 

 
 
 
 
Ad hoc63 

1. “Compared with the 
untreated breast, how is your 
breast pleasure sensation?” 
2. “Compared with the 
untreated breast, how is your 
nipple pleasure sensation?” 
3. “Compared with the 
untreated nipple, how is your 
nipple erection?” 

 
 
 

more than/ 
same/less than 

1. 1- breast 
2- erogenous 
3- comparative 
2. 1- nipple 
2- erogenous 
3- comparative 
3. 1- nipple 
2- erection 
3- comparative 

 
 
Jalini et al., 
201764 

 
 

Cross- 
sectional 

Mastectomy + 
reconstruction: 
1. autologous flap 
2. latissimus dorsi flap + 
implant 
+ nipple reconstruction 

 
 

32 

 
 

Secondary 

 
 
 
Ad hoc64 

 
 

“Satisfaction with sensation of 
the reconstructed nipple” 

 
 

10-point VAS 

 

1- nipple 
2- sensation 
3- satisf/import 

 

Jin et al., 
201365 

 

Cross- 
sectional 

 
 

Nipple reduction 

 
 

257 

 
 

Secondary 

 
 
Ad hoc65 

“Was there a change in nipple 
sensation after the surgery 
compared to the preoperative 
state?” 

4-point Likert scale 
from “complete 
absence” to 
“no change in 
sensation” 

 
1- nipple 
2- sensation 
3- comparative 

 
Kalaaji et 
al., 201366 

 
Cross- 
sectional 

 

Augmentation mammoplasty 

 

121 

 

Secondary 

 
 
Ad hoc66 

“To what degree are you 
satisfied with sensation of the 
skin of the breast after 
operation?” 

 
unsatisfied/no 
opinion/satisfied 

 
1- breast 
2- sensation 
3- satisf/import 

 
Kaminsky et 
al., 201567 

 
Cross- 
sectional 

Breast-conserving surgery/ 
Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 

10 

 

Secondary 

 
 
Ad hoc67 

 

“Rate your nipple sensation:” 

5-point Likert scale 
from “none” to 
“same as pre- 
surgery” 

1- nipple 
2- sensation 
3- comparative 

 
 
Khan et al., 
201668 

 
 

Cross- 
sectional 

Skin-sparing mastectomy/ 
nipple-sparing mastectomy 
+ reconstruction: 
1. autologous flap 
2. latissimus dorsi flap + 
implant 

 
 

94 

 
 

Primary 

 
 
 
Ad hoc68 

1. “Do you have any numbness 
or tingling in your reconstructed 
breast?” 
2. “Do you have any loss of 
pleasurable sensation in your 
reconstructed breast?” 

 

4-point Likert scale 
from "not at all” to 
"very much" 

1. 1- breast 
2- numbness 
3- absolute 
2. 1- breast 
2- erogenous 
3- absolute 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
 
 
Kim et al., 
201969 

 
 
 
Cross- 
sectional 

 
 

Skin-sparing mastectomy/ 
nipple-sparing mastectomy 
+ (expander-)implant-based 
reconstruction 

 
 
 

140 

 
 
 

Secondary 

 
 
 
Ad hoc69 

 

1. “Touching the nipple-areola 
complex is:” 
2. “Compared to before the 
operation, change of nipple 
reaction to cold or touch is:” 

1. 5-point Likert 
scale from “very 
unpleasant” to 
“very pleasant” 
2. 5-point Likert 
scale from “no 
reaction” to 
“unchanged” 

 
1. 1- nipple 
2- erogenous 
3- absolute 
2. 1- nipple 
2- erection 
3- comparative 

Kompatscher 
et al., 
200470 

 
Cross- 
sectional 

 
Augmentation mammoplasty 

 
18 

 
Secondary 

 

Ad hoc70 

 
“Has sensation returned to 
normal?” 

 
yes/no 

1- breast 
2- sensation 
3- comparative 

Lagergren et 
al., 200771 

Cross- 
sectional 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
14 

 
Primary 

 1. “Do you experience any kind 
of sensibility in your 
reconstructed breast when 
touching it, taking a shower, 
etc.?” 
2. “Can you feel pain in your 
reconstructed breast?” 
3. “Can you feel touch in your 
reconstructed breast?” 
4. “Can you feel temperature 
(warmth, cold) in your 
reconstructed breast?” 
5. “Do you experience the 
sensibility in your reconstructed 
breast as weaker or stronger 
compared with the other 
breast?” 

 
1. 1- breast 
2- sensation 
3- absolute 
2. 1- breast 
2- pain 
3- absolute 
3. 1- breast 
2- touch 
3- absolute 
4. 1- breast 
2- temperature 
3- absolute 
5. 1- breast 
2- sensation 
3- comparative 

 
 
 
Lagergren et 
al., 201072 

 
 
 
Cross- 
sectional 

 
 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
 

 
24 

 
 

 
Primary 

 
 
Ad hoc71,72 

 
1. – 4. yes/no 
5. weaker/stronger 

 
Lee, C. N. et 
al., 201873 

 
Prospective 
cohort 

Skin-sparing mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 

 

96 

 

Secondary 

 
 
Ad hoc73 

 
“How often do you currently 
experience numbness in your 
chest area or arms?” 

5-point Likert scale 
from “none of the 
time” to “all of the 
time” 

 
1- breast 
2- numbness 
3- absolute 

 
Lee, T. J. et 
al., 201274 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
reconstruction with 
autologous flap + nipple 
reconstruction 

 

35 

 

Secondary 

 
Survey by 
Spear et 
al.75 

 

See Spear et al. 

 

See below 

 

See below 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
 
Liew et al., 
199676 

 
 

Cross- 
sectional 

 

Mastectomy + 
reconstruction with 
autologous flap 

 
 

21 

 
 

Primary 

 
 

Ad hoc76 

 
1. “Is there any sensation in the 
reconstructed breast?” 
2. “Is the sensory recovery 
progressive?” 

 
 

yes/no 

1. 1- breast 
2- sensation 
3- absolute 
2. 1- breast 
2- sensation 
3- comparative 

 
Losken et 
al., 200177 

 
Cross- 
sectional 

Mastectomy + 
reconstruction with 
autologous flap + nipple 
reconstruction 

 

11 

 

Secondary 

 
 
Ad hoc77 

 
“Satisfaction with sensation of 
the reconstructed nipple” 

 

101-point VAS 

 
1- nipple 
2- sensation 
3- satisf/import 

 
Lossing et 
al., 199878 

 
Cross- 
sectional 

Mastectomy + 
reconstruction with 
autologous flap + nipple 
reconstruction 

 

21 

 

Secondary 

 
 
Ad hoc78 

 
“Do you have sensation in your 
areola?” 

 

yes/no 

 
1- nipple 
2- sensation 
3- absolute 

 
 
Magarakis et 
al., 201379 

 
 

Cross- 
sectional 

Breast-conserving surgery/ 
nipple-sparing mastectomy 
+ reconstruction: 
1. (expander-)implant 
2. (innervated) autologous 
flap 

 
 

37 

 
 

Primary 

 
 
 
Ad hoc79 

 
 

“Do you feel erotic sensation in 
your reconstructed breast?” 

 
5-point Likert scale 
from “strongly 
disagree” to 
“strongly agree” 

 

1- breast 
2- erogenous 
3- absolute 

Makboul et 
al., 201680 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
60 

 
Secondary 

 
 
Ad hoc80,81 

 
 

“Nipple sensation” 

 
normal/decreased/ 
lost 

 
1- nipple 
2- sensation 
3- comparative Makboul et 

al., 201781 
Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
60 

 
Secondary 

 
Marconi et 
al., 199382 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
25 

 
Secondary 

 

Ad hoc82 

 
“Nipple-areola complex 
sensitivity” 

unchanged/ 
increased/ 
decreased 

1- nipple 
2- sensation 
3- comparative 

 
McCulley et 
al., 199983 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
90 

 
Secondary 

 

Ad hoc83 

 
“Feeling in nipples since 
surgery” 

 
normal/present but 
abnormal/absent 

1- nipple 
2- sensation 
3- comparative 

 
Mertz et al., 
201784 

 
Cross- 
sectional 

Breast-conserving surgery/ 
mastectomy + (expander-) 
implant-based 
reconstruction 

 

574 

 

Secondary 

Breast 
Cancer 
Sequelae 
Cause 

“Have you had numbness or 
decreased sensitivity in or 
around the area of your 
surgery?” 

 

yes/no 

 
1- breast 
2- numbness 
3- absolute 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 Scales, 
subscale: 
sensory 
distur- 
bances, 
validated85 

 
Minkowitz et 
al., 201286 

 
Cross- 
sectional 

 
Augmentation mammoplasty 

 
94 

 
Secondary 

 

Ad hoc86 

 
“Do you experience numbness 
in the breast?” 

 
yes/no 

1- breast 
2- numbness 
3- absolute 

 
Mizgala et 
al., 200087 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 

73 

 

Secondary 

 
 
Ad hoc87 

 
“Effect of breast reduction 
surgery on nipple sensation” 

more sensitivity/ 
no change/less 
sensitivity/pressure 
only/no sensitivity 

 
1- nipple 
2- sensation 
3- comparative 

 
Modaffari et 
al., 201988 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
208 

 
Secondary 

 

Ad hoc88 

“How much are you satisfied 
with the nipple-areola complex 
tactile sensation?” 

 
10-point VAS 

1- nipple 
2- touch 
3- satisf/import 

Moscona et 
al., 200689 

Cross- 
sectional 

Mastectomy + 
reconstruction with 
autologous flap 

 
101 

 
Secondary 

 

Ad hoc89 

 
“Touch sensation of the breast” 

5-point Likert scale 
from “not natural” 
to “natural” 

1- breast 
2- touch 
3- absolute 

 

Müller et al., 
197490 

 

Cross- 
sectional 

 

Reduction mammoplasty/ 
mastopexy 

 
 

100 

 
 

Secondary 

 
 

Ad hoc90 

 
 

“Sensitivity in nipples” 

satisfactory beyond 
any doubt/ 
not satisfactory/ 
improved/ 
unchanged 

 
1- nipple 
2- sensation 
3- satisf/import 

 
 
Nahabedian 
et al., 
200691 

 
 

Cross- 
sectional 

 

Nipple-sparing mastectomy 
+ reconstruction: 
1. (expander-)implant 
2. autologous flap 

 
 
 

12 

 
 
 

Secondary 

 
 
 
Ad hoc91 

1. "Is sensation of the nipple- 
areola complex present or 
absent?” 
2. “Is the sensation of the 
nipple-areola complex the same 
or different as before 
mastectomy?” 

 
 

1. present/absent 
2. same/different 

 
1. 1- nipple 
2- sensation 
3- absolute 
2. 1- nipple 
2- sensation 
3- comparative 

 

Negosanti et 
al., 201092 

 

Cross- 
sectional 

 
Skin-sparing mastectomy + 
reconstruction with 
autologous flap 

 
 

20 

 
 

Secondary 

 
 

Ad hoc92 

 
1. “Please define your level of 
sensitivity in the reconstructed 
breast and in the abdominal 
region.” 

1. 5-point Likert 
scale from “very 
poor” to “very 
good” 
2. + 4. + 6. yes/no 

1. 1- breast 
2- sensation 
3- absolute 
2. 1- breast 
2- touch 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

  2. “Did you recover any tactile 
sensitivity?” 
3. “If the answer to 2. is yes, 
how long after surgery did you 
recover tactile sensitivity?” 
4. “Did you recover any thermal 
sensitivity?” 
5. “If the answer to 4. is yes, 
how long after surgery did you 
recover thermal sensitivity?” 
6. “Did you recover any pain 
sensitivity?” 
7. “If the answer to 6. is yes, 
how long after surgery did you 
recover pain sensitivity?” 

3. + 5. + 7. 
< 3 months/ 
3-6 months/ 6-9 
months/ 9-12 
months / >12 
months 

3- absolute 
3. 1- breast 
2- touch 
3- comparative 
4. 1- breast 
2- temperature 
3- absolute 
5. 1- breast 
2- temperature 
3- comparative 
6. 1- breast 
2- pain 
3- absolute 
7. 1- breast 
2- pain 
3- comparative 

 
Nguyen et 
al., 201393 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
203 

 
Secondary 

 

Ad hoc93 

 
“Decreased nipple sensitivity 
resulting from the operation” 

 
yes/no 

1- nipple 
2- sensation 
3- comparative 

 
 
Niechajev et 
al., 200794 

 

Randomized 
controlled 
trial 

 
 

Augmentation mammoplasty 

 
 

80 

 
 

Secondary 

 
 
 
Ad hoc94 

 
 

1. “Breast skin sensitivity” 
2. “Nipple sensitivity” 

 

normal/increase/ 
slight loss/severe 
loss/no sensitivity 

1. 1- breast 
2- sensation 
3- comparative 
2. 1- nipple 
2- sensation 
3- comparative 

 
 
 
 
 

Okwueze et 
al., 200695 

 
 
 
 
 

Cross- 
sectional 

 
 
 
 
 
 

Augmentation mammoplasty 

 
 
 
 
 
 

33 

 
 
 
 
 
 

Primary 

 
 
 
 
 
 

Ad hoc95 

 
 

1. “Did surgery affect 
nipple/breast sensation?” 
2. “Did nipple/breast sensation 
improve with time?” 
3. “Was change in sensation 
bothersome?” 
4. “Description of change in 
sensation” 
5. “Change in sensation first 
noticed” 

 
 
 

1. – 3. yes/no/ 
don’t know 
4. decreased/ 
increased/painful/ 
cannot explain 
5. soon after 
surgery/first month 
of surgery/later 

1. 1- breast 
2- sensation 
3- comparative 
2. 1- breast 
2- sensation 
3- comparative 
3. 1- breast 
2- sensation 
3- satisf/import 
4. 1- breast 
2- sensation 
3- comparative 
5. 1- breast 
2- sensation 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 3- comparative 
 
Osinga et 
al., 201496 

 
Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy, augmentation 
mammoplasty 

 
64 

 
Secondary 

 
 
Ad hoc96,97 

 

“How happy are you with your 
breast sensibility and how 
would you rate it from 1-10?” 

 
 

10-point VAS: 
1=worst, 10=best 

 

1- breast 
2- sensation 
3- satisf/import Osinga et 

al., 201797 
Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
259 

 
Secondary 

 

 
 

Otterburn et 
al., 201098 

 
 

Cross- 
sectional 

Mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 
3. latissimus dorsi flap + 
implant 
+ nipple reconstruction 

 
 
 

199 

 
 
 

Secondary 

 
 
 
Ad hoc98 

 

1. “Satisfaction with breast 
sensation” 
2. “Satisfaction with nipple 
sensation” 

 

5-point Likert scale 
from “most 
satisfied” to “not 
satisfied” 

1. 1- breast 
2- sensation 
3- satisf/import 
2. 1- nipple 
2- sensation 
3- satisf/import 

 
 
Ou et al., 
201599 

 
 

Cross- 
sectional 

 
Nipple-sparing mastectomy 
+ reconstruction: 
1. (expander-)implant 
2. autologous flap 

 
 

42 

 
 

Secondary 

 
 
 
Ad hoc99 

 

1. “Sensation of the nipple” 
2. “Nipple arousal” 

 

4-point Likert scale 
from “poor” to 
“excellent” 

1. 1- nipple 
2- sensation 
3- absolute 
2. 1- nipple 
2- erogenous 
3- absolute 

Pan et al., 
2019100 

Cross- 
sectional 

Nipple-sparing mastectomy 
+ (expander-)implant-based 
reconstruction 

 
41 

 
Secondary 

 

Ad hoc100 
“Sensation in the nipple-areola 
complex” 

4-point Likert scale 
from “no sensation” 
to “good sensation” 

1- nipple 
2- sensation 
3- absolute 

 
 
Pek et al., 
2019101 

 
 

Cross- 
sectional 

Nipple-sparing mastectomy 
+ reconstruction: 
1. (expander-)implant 
2. autologous flap 
3. latissimus dorsi flap + 
implant 

 
 

133 

 
 

Secondary 

 
 
 
Ad hoc101 

 
1. “Sensation of the nipple- 
areola complex” 
2. “Nipple-areola complex 
arousal” 

 

4-point Likert scale 
from “poor” to 
“excellent” 

1. 1- nipple 
2- sensation 
3- absolute 
2. 1- nipple 
2- erogenous 
3- absolute 

 
Peled et al., 
2014102 

 
Prospective 
cohort 

 
Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 

51 

 

Secondary 

 
 
Ad hoc102 

 
“Sensation of the nipple-areola 
complex” 

4-point Likert scale 
from “very 
dissatisfied” to 
“very satisfied” 

1- nipple 
2- sensation 
3- satisf/import 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
 
 
 
 
Peters et al., 
1997103 

 
 
 
 
 

Cross- 
sectional 

 
 
 
 
 

Breast implant removal 

 
 
 
 
 

100 

 
 
 
 
 

Secondary 

 
 
 
 
 

Ad hoc103 

 
 
 
 

1. “Loss of nipple sensitivity” 
2. “Loss of sensitivity in other 
areas of the breast” 

1. 11-point Likert 
scale from “none” 
to “numb” 
2. almost the 
complete breast/ 
inframammary 
area/lateral 
portion/area around 
the nipple/medial 
portion of the 
breast/medial area 
of the upper arm 

 
 
 

1. 1- nipple 
2- sensation 
3- absolute 
2. 1- breast 
2- sensation 
3- absolute 

 
Petit et al., 
2005104 

 
Cross- 
sectional 

Nipple-sparing mastectomy 
+ reconstruction: 
1. (expander-)implant 
2. autologous flap 

 

289 

 

Secondary 

 
 
 
Ad 
hoc104,105 

 
 
 

“Sensitivity of the nipple-areola 
complex” 

 
 
 

10-point VAS 

 
 
1- nipple 
2- sensation 
3- absolute  

Petit et al., 
2006105 

 
Cross- 
sectional 

Nipple-sparing mastectomy 
+ reconstruction: 
1. (expander-)implant 
2. autologous flap 

 

102 

 

Secondary 

 
Pickford et 
al., 1993106 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 

25 

 

Secondary 

 
 
Ad hoc106 

 

“Nipple-areola sensation” 

 
unchanged/ 
present/diminished/ 
absent 

1- nipple 
2- sensation 
3- comparative 

 
 
Przybilski et 
al., 1981107 

 
 

Cross- 
sectional 

 
 

Reduction mammoplasty/ 
mastopexy 

 
 

685 

 
 

Secondary 

 
 
 
Ad hoc107 

 
 

“Sensitivity of the nipple-areola 
complex” 

like before the 
operation/ 
less than before the 
operation/ 
more than before 
the operation/none 

 
1- nipple 
2- sensation 
3- comparative 

 
Puonti et al., 
2011108 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
reconstruction with 
(innervated) autologous flap 

 
40 

 
Primary 

 

Ad hoc108 

 
“Sensation in TRAM flap” 

 
10-point VAS 

1- breast 
2- sensation 
3- absolute 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
Ren et al., 
2013109 

 
Cross- 
sectional 

 

Nipple reduction 

 

22 

 

Secondary 

 
 
Ad hoc109 

 

“Sensation of the nipple” 

4-point Likert scale 
from “no change in 
sensation” to 
”complete absence” 

 
1- nipple 
2- sensation 
3- comparative 

 
Robertson et 
al., 2012110 

 
Cross- 
sectional 

Skin-sparing mastectomy + 
(expander-)implant-based 
reconstruction 

 
223 

 
Secondary 

 

Ad hoc110 

 
“Sensibility of the breast” 

 
negative/neutral/ 
positive 

1- breast 
2- sensation 
3- satisf/import 

 
 
 
 
 

Sandsmark 
et al., 
1992111 

 
 
 
 
 
 

Cross- 
sectional 

 
 
 
 
 
 

Reduction mammoplasty/ 
mastopexy 

 
 
 
 
 
 

292 

 
 
 
 
 
 

Secondary 

 
 
 
 
 
 
 
Ad hoc111 

 
 

1. “Tactile sensitivity of the 
nipple-areola complex” 
2. “Erogenous sensation of the 
nipple-areola complex” 
3. “Sensitivity of the breast to 
hot and cold” 
4. “Reduced sensitivity in which 
part of the breast?” 
5. “Return of sensation in the 
nipple-areola complex” 

 
 
 
 

1. – 3. full/ 
reduced/none 
4. ? 
5. <1 months/1-3 
months/3-6 
months/>6 
months/none 

1. 1- nipple 
2- touch 
3- absolute 
2. 1- nipple 
2- erogenous 
3- absolute 
3. 1- breast 
2- temperature 
3- absolute 
4. 1- breast 
2- sensation 
3- absolute 
5. 1- nipple 
2- sensation 
3- comparative 

 
Schratt et 
al., 2014112 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
33 

 
Primary 

 

Ad hoc112 

 
“Changed sensation of the 
breast” 

 
yes/no 

1- breast 
2- sensation 
3- comparative 

Serletti et 
al., 1992113 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
116 

 
Secondary 

 

Ad hoc113 
“Change in nipple sensation 
after the operation” 

 
yes/no/no response 

1- nipple 
2- sensation 
3- comparative 

 
Shaffer et 
al., 2019114 

 
Cross- 
sectional 

 
Nipple-sparing mastectomy 
+ (expander-)implant-based 
reconstruction 

 

91 

 

Secondary 

 
 
Ad hoc114 

 
“Degree of residual nipple 
sensation” 

5-point Likert scale 
from “no sensation” 
to “normal 
sensation” 

 
1- nipple 
2- sensation 
3- absolute 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
Shaikh- 
Naidu et al., 
2004115 

 

Cross- 
sectional 

 
Mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 

 
 

437 

 
 

Secondary 

 
 

Ad hoc115 

 
 

“Breast sensation” 

5-point Likert scale 
from “lowest level 
of satisfaction” to 
“highest level of 
satisfaction” 

 
1- breast 
2- sensation 
3- satisf/import 

 
 
 
 
 
Shan et al., 
2016116 

 
 
 
 
 

Cross- 
sectional 

 
 
 
 
 

Reduction mammoplasty/ 
mastopexy 

 
 
 
 
 

46 

 
 
 
 
 

Secondary 

 
 
 
 
 
 

Ad hoc116 

1. “Nipple-areola complex 
feeling to pain compared to 
preoperative situation” 
2. “Nipple-areola complex 
feeling to temperature 
compared to preoperative 
situation” 
3. “Nipple-areola complex 
feeling to touch compared to 
preoperative situation” 
4. “Sexual feeling of the nipple- 
areola complex compared to 
preoperative situation” 

 
 
 
 

no feeling/serious 
decline/ 
dysesthesia/same 
as prior to surgery 

1. 1- nipple 
2- pain 
3- comparative 
2. 1- nipple 
2- temperature 
3- comparative 
3. 1- nipple 
2- touch 
3- comparative 
4. 1- nipple 
2- erogenous 
3- comparative 

 
 
 
Shaw et al., 
1997117 

 
 
 

Cross- 
sectional 

 
 
 

Mastectomy + 
reconstruction with 
autologous flap 

 
 
 
 

29 

 
 
 
 

Primary 

 
 
 
 

Ad hoc117 

 
1. "I have feeling in the 
reconstructed breast when it is 
bumped in daily life." 
2. "I have feeling in the 
reconstructed breast when it is 
touched." 
3. "I have erotic sensation in 
my reconstructed breast." 

 
 

6-point Likert scale 
from “strong 
disagreement” to 
“strong agreement” 

1. 1- breast 
2- pressure 
3- absolute 
2. 1- breast 
2- touch 
3- absolute 
3. 1- breast 
2- erogenous 
3- absolute 

 
Shi et al., 
2015118 

 
Cross- 
sectional 

 

Augmentation mammoplasty 

 

144 

 

Secondary 

 
 

Ad hoc118 

 
“Nipple-areola complex 
sensation” 

5-point Likert scale 
from “very 
dissatisfied” to 
“very satisfied” 

 
1- nipple 
2- sensation 
3- satisf/import 

 
Shiau et al., 
2011119 

 
Prospective 
cohort 

 
Inverted nipple correction 

 
17 

 
Secondary 

 

Ad hoc119 

 
“Has nipple sensation 
returned?” 

 
yes/no 

1- nipple 
2- sensation 
3- absolute 

Smoll et al., 
2013120 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
270 

 
Secondary 

 
Ad hoc120 

 
“Nipple sensation” 

 
reduced/normal 1- nipple 

2- sensation 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 3- absolute 

 
 
 
 
 
 
Spear et al., 
201175 

 
 
 
 
 
 

Cross- 
sectional 

 
 
 
 

Skin-sparing mastectomy + 
reconstruction: 
1. (expander-)implant 
2. autologous flap 
+ nipple reconstruction 

 
 
 
 
 
 

59 

 
 
 
 
 
 

Secondary 

 
 
 
 
 
 
 
Ad hoc75 

 
 
 
 

1. “How is the sensation in your 
donor nipple?” 
2. “How is the contractility of 
your donor nipple?” 
3. “Has the role of your donor 
nipple in sexual arousal 
changed?” 

1. 4-point Likert 
scale from “totally 
numb” to 
“sensation 
unchanged from 
before surgery” 
2. 4-point Likert 
scale from “never 
contracts” to 
“contracts with 
normal stimulation” 
3. 4-point Likert 
scale from “greatly 
decreased role” to 
“unchanged role” 

 
 
 

1. 1- nipple 
2- sensation 
3- comparative 
2. 1- nipple 
2- erection 
3- absolute 
3. 1- nipple 
2- sensation 
3- impact 

 
Stokes et 
al., 2004121 

 
Cross- 
sectional 

 

Augmentation mammoplasty 

 

19 

 

Secondary 

 
 
Ad hoc121 

“How would you rate the 
sensation in your breasts 
compared to how they felt 
before your surgery” 

 
more sensitive/ 
similar sensation/ 
less sensitive/numb 

 
1- breast 
2- sensation 
3- comparative 

Struckmann 
et al., 
2016122 

 
Cross- 
sectional 

Mastectomy + 
reconstruction with 
autologous flap 

 
142 

 
Secondary 

 

Ad hoc122 

 
“Touch sensation of the breast” 

5-point Likert scale 
from “none” to 
“normal” 

1- breast 
2- touch 
3- absolute 

 
Swanson, 
2013123 

 
Prospective 
cohort 

Reduction mammoplasty/ 
mastopexy, augmentation 
mammoplasty 

 
125 

 
Secondary 

 
 
Ad 
hoc123,124 

 
 

“Postoperative nipple 
numbness” 

 
 

yes/no 

 
1- nipple 
2- numbness 
3- absolute Swanson, 

2013124 
Prospective 
cohort 

 
Augmentation mammoplasty 

 
281 

 
Secondary 

 

 
 
Swanson, 
2016125 

 
 

Cross- 
sectional 

 
 

Augmentation mammoplasty 

 
 

100 

 
 

Secondary 

 
 
 
Ad hoc125 

 
1. “Nipple numbness” 
2. “Location of numbness” 
3. “Did feeling of the nipple 
return?” 

 
1. yes/no 
2. unilateral/ 
bilateral 
3. yes/no/partially 

1. 1- nipple 
2- numbness 
3- absolute 
2. 1- nipple 
2- numbness 
3- absolute 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 3. 1- nipple 
2- sensation 
3- comparative 

Tairych et 
al., 1998126 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
44 

 
Secondary 

 
 

Ad 
hoc126,127 

 

1. “Changed sensitivity of the 
nipple-areola complex” 
2. “How bothersome is 
decreased sensitivity?” 

1. unchanged/ 
only temporary 
impairment/ 
decreased 
sensitivity 
2. bothersome/not 
bothersome 

1. 1- nipple 
2- sensation 
3- comparative 
2. 1- nipple 
2- sensation 
3- satisf/import 

 
Tairych et 
al., 2000127 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
403 

 
Secondary 

 
Temel et al., 
2015128 

 
Cross- 
sectional 

 
Reduction mammoplasty/ 
mastopexy 

 
110 

 
Secondary 

 

Ad hoc128 

 
“Sensation of the nipple-areola 
complex” 

same/worse/better 
than before the 
surgery 

1- nipple 
2- sensation 
3- comparative 

 
Thompson et 
al., 1990129 

 
Cross- 
sectional 

Mastectomy + (expander-) 
implant-based 
reconstruction 

 
29 

 
Secondary 

 

Ad hoc129 

 
“Do you have altered chest 
sensation?” 

 
yes/no 

1- breast 
2- sensation 
3- comparative 

      1. “To what extent is your  1. 1- breast 
      sensation in the breast area  2- sensation 
Unukovych Randomized     reduced?” 4-point Likert scale 3- comparative 
et al., 
2014130 

controlled 
trial 

Skin-sparing mastectomy 43 Secondary Ad hoc130 2. “To what extent does your 
reduced sensation affect your 

from “not at all” to 
“much” 

2. 1- breast 
2- sensation 

      wish to touch yourself in the  3- impact 
      breast area?”   

       
1. “Nipple-areola complex 1. 5-point Likert 

scale from 
“insensitive” to 
“hypersensitive” 
2. 5-point Likert 
scale from “absent” 
to “unchanged” 
3. 5-point Likert 
scale from “very 
unpleasant” to 
“very pleasant” 

1. 1- nipple 
2- sensation 
3- comparative 
2. 1- nipple 
2- erogenous 
3- impact 
3. 1- nipple 
2- erogenous 
3- absolute 
4. 1- nipple 
2- erection 
3- comparative 

      sensitivity compared with 
      before the operation” 
  Nipple-sparing    2. “Did sexual pleasure change 
Van 
Verschuer et 
al., 2016131 

Cross- 
sectional 

mastectomy/skin-sparing 
mastectomy + (expander-) 
implant-based 

 
45 

 
Primary 

 
Ad hoc131 

since the operation because of 
loss of nipple-areola complex 
sensitivity?” 

  reconstruction    3. “Touching the nipple-areola 
      complex is:” 
      4. “Change of nipple reaction to 
      cold or touch:” 



Table 1 (continued) 

22 

 

 

 

Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 4. 5-point Likert 
scale from “no 
reaction” to 
“unchanged” 

 
 
 
Von Sperling 
et al., 
2011132 

 
 
 
Cross- 
sectional 

 
 
 

Reduction mammoplasty/ 
mastopexy 

 
 
 
 

109 

 
 
 
 

Secondary 

 
 
 
 
Ad hoc133 

 

1. “Decreased sensation” 
2. “Area of decreased 
sensation” 
3. “How bothered are you by 
sensory changes in your 
breast?” 

 
 
 

1. yes/no 
2. ? 
3. 10-point VAS 

1. 1- breast 
2- sensation 
3- absolute 
2. 1- breast 
2- sensation 
3- absolute 
3. 1- breast 
2- sensation 
3- satisf/import 

Von Sperling 
et al., 
2011133 

 
Cross- 
sectional 

 
Augmentation mammoplasty 

 
142 

 
Secondary 

 

Ad hoc132 

 
“Decreased sensation” 

 
yes/no 

1- breast 
2- sensation 
3- absolute 

Wolter et al., 
2017134 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy, augmentation 
mammoplasty 

 
68 

 
Secondary 

 
 
Ad 
hoc134,135 

 
 

“Breast gland sensitivity” 

 
4-point Likert scale 
from “none” to 
“very good” 

 
1- breast 
2- sensation 
3- absolute 

Wolter et al., 
2017135 

Cross- 
sectional 

Reduction mammoplasty/ 
mastopexy 

 
174 

 
Secondary 

 

 
 
 
 
 
 
Yueh et al., 
2009136 

 
 
 
 
 
 
Cross- 
sectional 

 
 
 
 
 

Nipple-sparing mastectomy 
+ (expander-)implant-based 
reconstruction 

 
 
 
 
 
 

10 

 
 
 
 
 
 

Secondary 

 
 
 
 
 
 
 
Ad hoc136 

 
 
 

“Sensation of the nipple-areola 
complex: 
1. ability to detect light touch 
2. ability to detect pressure 
3. ability to detect temperature 
4. ability to detect pain 
5. projectile responsiveness to 
touch” 

 
 
 

Each of the 5 
criteria was 
evaluated between 
0-2 points, and the 
sum of the scores 
could range 
between 0-10 
points 

1. 1- nipple 
2- touch 
3- absolute 
2. 1- nipple 
2- pressure 
3- absolute 
3. 1- nipple 
2- temperature 
3- absolute 
4. 1- nipple 
2- pain 
3- absolute 
5. 1- nipple 
2- erection 
3- absolute 
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Study 
(n = 135) 

Study 
design 

 
Surgery type N a Sensation 

endpoint 
Survey 

(n = 124) 
Sensation items 

(n = 215) 

 
Response options Item content b 

 
Zelken et 
al., 2016137 

 
Cross- 
sectional 

 
Augmentation mammoplasty 

 
11 

 
Secondary 

 

Ad hoc137 

 
“Nipple sensitivity after the 
operation” 

more sensitive/ 
no change in 
sensation 

1- nipple 
2- sensation 
3- comparative 

 
 
 
Zenn et al., 
2009138 

 
 
 

Cross- 
sectional 

 
 
 

Mastectomy + breast 
reconstruction + nipple 
reconstruction 

 
 
 
 

88 

 
 
 
 

Secondary 

 
 
 
 
Ad hoc138 

 
 

1. “Sensation of the nipple” 
2. “Time frame for recovery of 
nipple sensation” 
3. “Erectile function of the 
nipple” 

 
 

1. + 3. 5-point 
Likert scale from 
“poor” to “same” 
2. ? 

1. 1- nipple 
2- sensation 
3- absolute 
2. 1- nipple 
2- sensation 
3- comparative 
3. 1- nipple 
2- erection 
3- absolute 

 
 

a Number of patients 
 

b 1- Area (nipple, breast) 
2- Aspect (sensation, erogenous sensation, touch sensation, numbness, temperature sensation, nipple erection, pain sensation, pressure 

sensation) 
3- Question type (absolute, comparative, satisfaction/importance, impact) 
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