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INTRODUCTION

Postoperative pain can have a significant effect on patients’ re-
covery. A proper understanding of patients’ attitudes and con-
cerns about postoperative pain is an essential part of postopera-
tive patient care [1] because the anticipation of such pain is 

known to cause high anxiety in patients with an impending sur-
gical procedure. Many patients with alopecia who are planning 
to undergo hair transplantation are also concerned about post-
operative pain [2]. Information encountered on the internet or 
obtained from an acquaintance who has experienced extreme 
pain increases fear in these patients, and they may consequently 
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decline to undergo surgery. Most hair surgeons have adopted 
various methods in an endeavor to lessen intraoperative pain us-
ing intravenous anesthesia, ice packing, or vibrators [3]. Bupiva-
caine can be applied or analgesics can be prescribed for postop-
erative pain [4]. However, despite such efforts, the degree of 
postoperative pain varies greatly from no apparent pain to ex-
cruciating pain. 

To the author’s knowledge, no studies have been performed to 
investigate the relationship between postoperative pain and vari-
ous factors such as the harvesting method (follicular unit extrac-
tion [FUE] vs. follicular unit transplantation [FUT]); number 
of grafts; size of surgical design; laxity, elasticity, and glidability 
of the scalp; and sex. Additionally, pain characteristics and dura-
tion have not been studied. Therefore, the present study was 
performed to investigate such details and to report the results 
with a review of the literature. 

METHODS

This study was approved by the Internal Institutional Review 
Board of the Korea National Institute of Bioethics Policy (IRB 
No. 2015-0144-001). In total, 241 patients who underwent hair 
transplant surgery (202 by FUT and 39 by FUE) from June 
2015 to June 2016 were eligible for the study. The operations 
were performed for male pattern baldness (n = 129), cicatricial 
alopecia of the scalp (n = 8), hairline correction (n = 103), and 
pubic hair restoration (n = 1). 

In the FUT method, a long elliptical-shaped strip is removed 
from the donor area, followed by wound approximation at the 
margins to be closed with sutures. In the FUE method, individ-
ual follicular units are extracted after incising them with a punch 
0.8–1.0 mm diameter in width. 

Patients with a history of hair transplantation, laser treatment 
before or after surgery, eyelid surgery, rhinoplasty, filler injec-
tion, or any other type of surgery or procedures; those undergo-
ing combined FUT and FUE surgery; and those who did not 
take the prescribed medication (oral nonsteroidal anti-inflam-
matory drugs or antibiotics) for various reasons such as adverse 
effects to drugs were excluded from the study to ensure a precise 
comparison. 

Local anesthesia (2% lidocaine with 1:100,000 epinephrine) 
was applied under intravenous sedation. Written informed con-
sent for participation in the study was received from all patients 
prior to surgery for this prospective study. Postoperative pain as-
sessment was performed on a daily basis. 

Laxity, elasticity, and glidability of the scalp were accurately 
measured in all patients undergoing FUT. Laxity was measured 
with Dr. Parsa Mohebi Laxometer II. Elasticity was measured 

using Park’s method [5], in which glidability was calculated by 
subtracting the elasticity value from the laxity value. 

After surgery, the patients were routinely prescribed oral non-
steroidal anti-inflammatory medications (aceclofenac) for 3 
days. 

Pain assessment 
Postoperative pain was assessed on postoperative days 1, 2, 3, 4, 
5, and 7 using the 5-point Wong-Baker Faces Pain Scale: 0 point, 
no hurt; 1 point, Hurts a little bit; 2 points: hurts a little bit more; 
3 points: hurts even more; 4 points: hurts a whole lot; 5 points, 
hurts worst [6].

Postoperative pain was assessed on a daily basis until it reached 
0 point on the Wong-Baker Faces Pain Scale. Data on the surgi-
cal method, donor design, and laxity, elasticity, and glidability of 
the scalp were retrospectively collected from the patients’ medi-
cal records to evaluate the relationship of these factors with 
postoperative pain. The degree of pain according to purpose of 
undergoing surgery (alopecia, hairline correction, etc.) was not 
analyzed. 

Statistical analysis
The results of the study were analyzed using SPSS for Windows 
version 21.0 (IBM Corp., Armonk, NY, USA). 

Follicular unit transplantation
Pearson correlation coefficients were used to analyze the rela-
tionships between variables. One-way analysis of variance 
(ANOVA) was conducted to evaluate the difference in the de-
gree of postoperative pain according to the duration after sur-
gery. Repeated-measures ANOVA was applied to evaluate dif-
ference in postoperative pain level (Wong-Baker Scale) between 
men and women. 

Follicular unit extraction
One-way ANOVA was used to evaluate the difference in post-
operative pain (Wong-Baker Scale) according to various dura-
tions after surgery. Scheffe post hoc analysis was applied to detect 
the source of significance among groups that showed significant 
differences. Differences in postoperative pain (Wong-Baker 
Scale) according to the time that had elapsed after surgery were 
analyzed with repeated-measures ANOVA.

FUT versus FUE
The independent-sample t-test was employed to evaluate the 
significance of differences in postoperative pain between the 
FUT and FUE groups. 
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RESULTS

Follicular unit transplantation
Correlation analysis
Pearson correlation analysis was performed to assess the associ-
ations between all relevant variables. Age was positively corre-
lated with the number of transplanted grafts (r = 0.271, P <  
0.001), strip width (r = 0.203, P < 0.01), and strip length (r =  
0.295, P < 0.001) and negatively correlated with scalp laxity (r =  
−0.170, P < 0.05). Additionally, the number of harvested grafts 
had a linear relationship with strip width (r = 0.891, P < 0.001), 
strip length (r = 0.706, P < 0.001), scalp elasticity (r = 0.382, P <  
0.001), and scalp glidability (r = 0.402, P < 0.001). 

Strip width showed a positive correlation with strip length 
(r = 0.532, P < 0.001), scalp laxity (r = 0.487, P < 0.001), and 
scalp glidability (r = 0.496, P < 0.001). Strip length was positive-
ly correlated with scalp glidability (r = 0.165, P < 0.05). Scalp 
elasticity was positively correlated with scalp laxity (r = 0.510, 
P < 0.001) and scalp glidability (r = 0.764, P < 0.001). 

Men tended to require larger amounts of donor hair, therefore 
required wider and longer donor designs. Men had higher laxity 
than women. Statistically significant differences in the pain 
score between men and women were found on postoperative 
days 1, 2, 3, 4, 5, and 7 (Table 1).

Degree of postoperative pain by day 
In the pain assessment using the Wong-Baker Faces Pain Scale, 
postoperative pain in those who underwent hair transplantation 
by the FUT method was rated at 2.03, 1.47, 0.91, 0.56, 0.36, and 
0.21 points on days 1, 2, 3, 4, 5, and 7, respectively. 

On the first day after transplantation, 9.5% of patients experi-
enced extreme pain ( ≥ 4 points); this dramatically decreased to 
2.0% of patients on the 2nd day and to 0.5% on the 3rd day. On 
the 3rd day, 91.5% of patients reported a pain score of 0 to 2, 
with only 8.0% of patients experiencing pain of 3 points. The 
postoperative pain was almost completely relieved or had disap-
peared by the 3rd day (Table 2).

Post hoc analysis to identify significant between-group differ-
ences showed that pain on the first day was significantly greater 
than pain on postoperative days 2, 3, 4, 5, and 7. Pain on postop-
erative day 2 was likewise significantly greater than that on days 
3, 4, 5, and 7; pain on day 3 was significantly greater than that on 
days 4, 5, and 7; and pain on day 4 was significantly greater than 
that on day 7 (Table 3).

Relationship between postoperative pain and various factors 
The analysis of the relationship between postoperative pain and 
each variable showed no statistically significant relationship with 
age, number of grafts, width and length of surgical design for do-

Variable
Sex

t-value P-value
Male (n=109) Female (n=93)

Age (yr) 32.9±7.94 30.6±6.59 2.203 0.029*
No. of transplanted hairs 3,563.8±1,070.75 2,824.2±667.30 5.978 <0.001***
Width (mm) 14.9±3.29 13.2±2.16 4.259 <0.001***
Length (mm) 25.8±3.15 22.4±1.92 9.318 <0.001***
Laxity (mm) 19.4±3.72 18.0±3.04 2.984 <0.001**
Elasticity (mm) 7.4±2.68 7.2±1.75 0.649 0.517
Elasticity/laxity 38.1±13.25 40.1±8.35 –1.313 0.191
Glidability (mm) 12.1±3.68 10.8±2.49 2.954  0.004**
Glidability/laxity 62.3±13.68 60.0±8.35 1.472 0.143
Design width (%)
   Laxity 77.7±15.40 74.5±11.44 1.729 0.085
   Elasticity 237.5±117.66 193.4±48.30 3.576 <0.001***
   Glidability 134.4±65.69 127.3±30.57 0.965 0.336
Pain score
   POD 1 1.8±1.02 2.3±1.04 –3.193 0.002**
   POD 2 1.2±0.93 1.8±1.01 –3.911 <0.001***
   POD 3 0.7±0.87 1.2±1.02 –3.554 <0.001***
   POD 4 0.4±0.72 0.8±0.96 –2.951  0.004**
   POD 5 0.3±0.61 0.5±0.79 –1.760 0.080
   POD 7 0.1±0.39 0.3±0.66 –2.714  0.007**

Values are presented as Mean±SD.
POD, postoperative day.
*P<0.05; **P<0.01; ***P<0.001.

Table 1. Difference between variables by sex
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nor harvest, or laxity, elasticity, and glidability of the scalp 
(P > 0.05). The only variable with statistical significance was sex. 
Postoperative pain was greater in female than male patients; the 
analysis showed significant differences on postoperative day 1 
(t = −3.193, P < 0.01), 2 (t = −3.911, P < 0.001), 3 (t = −3.554, 
P < 0.001), 4 (t = −2.951, P < 0.01), and 7 (t = −2.714, P < 0.01) 
(Fig. 1).

Follicular unit extraction
Difference in postoperative pain (Wong-Baker Scale) after hair 
transplantation by FUE according to elapsed time after surgery 
Patients experienced the most severe pain on postoperative day 
1 with an average of 1.26 points, which decreased to 0.67, 0.31, 
0.21, 0.18, and 0.13 points on days 2, 3, 4, 5, and 7, respectively. 

Post hoc analysis was conducted to identify significant between-
group differences, and showed that postoperative pain was signif-
icantly greater on postoperative day 1 than on days 2, 3, 4, 5, and 
7 and was significantly greater on day 2 than on day 7 (Table 4).

Difference in postoperative pain (Wong-Baker Scale) between 
male and female patients according to time after surgery 
The change in the degree of postoperative was not statistically 
significant in either male or female patients (P > 0.05).

FUT versus FUE
The independent-sample t-test was used to identify differences 
in postoperative pain after hair transplantation between the 
FUT and FUE groups, and the results are shown in Table 4. A 
statistically significant difference was found between the two 
methods on days 1, 2, 3, and 4. 

On postoperative days 1, 2, 3, and 4, the pain scores were high-
er in patients who underwent FUT than in those who under-

Pain score POD 1 POD 2 POD 3 POD 4 POD 5 POD 7

0 16 (7.0)  33 (15.5)  86 (42.0) 128 (64.0) 151 (74.5) 171 (84.5)
1  37 (18.5) 80 (40.0)   67 (33.5)  45 (22.5)  35 (17.5) 22 (11.0)
2  95 (47.5)  55 (27.5)  32 (16.0) 19 (8.5) 11 (5.5)  7 (3.5)
3  35 (17.5) 30 (15.0) 16 (8.0) 10 (5.0)  5 (2.5) 2 (1.0)
4 17 (8.5) 4 (2.0)   1 (0.5) 0 0 0
5 2 (1.0) 0 0 0 0 0

Values are presented as number (%).
POD, postoperative day; FUT, follicular unit transplantation.

Mean SD P-valuea) F-value

POD 1 (a) 2.03 1.0505 <0.001 133.103
POD 2 (b) 1.47 0.9982
POD 3 (c) 0.91 0.9702
POD 4 (d) 0.56 0.8575
POD 5 (e) 0.36 0.6995
POD 7 (f) 0.21 0.5430

FUT, follicular unit transplantation; POD, postoperative day.
a)Statistical significances was tested by one-way analysis of variances among 
groups. A sign of inequality indicate significant difference between groups based 
on Scheffe multiple comparison. Post hoc analysis: a>b, c, e, f; b> c, d, e, f; b>  
d, e, f; c> f.

Table 2. Pain score by date (FUT group) (n=202)

Table 3. Difference in postoperative pain (Wong-Baker 
Scale) by elapsed time after FUT surgery (n=202)

Mean SD P-value

POD 1 (a) 1.26 1.0442 <0.001
POD 2 (b) 0.67 0.8983 

POD 3 (c) 0.31 0.6136 

POD 4 (d) 0.21 0.4690 

POD 5 (e) 0.18 0.5064 
POD 7 (f) 0.13 0.4091 

FUE, follicular unit extraction; POD, postoperative day.
Scheffe test: a>b, c, d, e, f; b> f.  

Table 4. Difference in postoperative pain (Wong-Baker 
Scale) by elapsed time after FUE surgery (n=39)

Fig. 1. Postoperative pain between female and male patients
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went FUE (2.03 vs. 1.26, 1.47 vs. 0.67, 0.91 vs. 0.31, and 0.56 vs. 
0.21, respectively) (Table 5, Fig. 2).

DISCUSSION

Postoperative pain is one of the most frequent sources of anxi-
ety and fear among patients planning to undergo not only hair 
transplant surgery, but indeed all types of surgical procedures 
[7]. Proper management of postoperative pain is essential for 
humanitarian needs, as well as for reducing nociception-in-
duced responses to surgery, autonomic reflexes adversely affect-
ing organ function, and other undesirable results [8].

One of the most common inquiries from patients during con-
sultations is “Does it hurt?” Patients with extreme surgical fear 
may be hesitant to undergo hair transplantation, and those who 
have experienced excruciating pain may not return for subse-
quent sessions despite the fact that additional transplantation is 
necessary due to alopecia progression [2]. Therefore, proper 
management of pain is of great importance. 

For patients who undergo hair transplantation, pain mainly 
occurs during and after surgery. Vibrator application, ice pack-
ing, and sedative anesthesia can be used to alleviate the pain in-
duced during surgery. With the help of such methods, patients 
rarely complain of pain during surgery [9-12].

Postoperative pain following hair transplant surgery mainly 
arises from the donor area, rather than from the recipient area. 
Unlike FUE, harvesting by the FUT method involves pulling 
two edges of an elliptical wound to be sutured, aggravating pain 
due to the additional stimulus to sensory nerves caused by 
stretching the skin. Likewise, the FUT method is more painful 
than the FUE method; it also involves a linear scar, but does not 
require donor area shaving. In contrast, the FUE method is less 
painful and does not leave a linear donor scar, but it necessitates 
shaving the donor area. However, the non-shaven FUE method 
can be a satisfactory option when shaving is not acceptable. 
Compared to grafts harvested by FUE, the hair shafts of which 

measure approximately 1 mm, those harvested by the FUT 
method are longer, which allows the surgeon to identify hair 
curling. Strip harvesting is recommended for cases where iden-
tification of hair curling in the process of graft placing is crucial, 
such as eyebrow restoration surgery or when donor shaving is 
impossible. The FUE method is suitable for patients with insuf-
ficient scalp laxity for FUT or with extreme fear of postopera-
tive pain. 

In the present study, postoperative pain after FUT surgery ex-
hibited great variety and was not significantly associated with 
any of the examined factors. Pain was very subjective. In the 
FUT group, the average pain score was 2.03, 1.47, 0.91, 0.56, 
0.36, and 0.21 on postoperative day 1, 2, 3, 4, 5, and 7, respec-
tively. Because the degree of pain decreased to < 1.0, the post-
operative pain can technically be said to have disappeared with-
in 2 days after surgery. In contrast, the pain scores in the FUE 
group were 1.26, 0.67, 0.31, 0.21, 0.18, and 0.13 on postopera-
tive days 1, 2, 3, 4, 5, and 7, respectively. No statistically signifi-
cant difference was found after the 2nd day, and the degree of 
pain on the 2nd day dropped to a value of < 1.0 (i.e., 0.67). 

In the comparison of the FUT and FUE methods, postopera-
tive pain was greater in the FUT group than in the FUE group 
on postoperative day 1 (2.03 and 1.26 points, respectively), day 
2 (1.47 and 0.67 points), day 3 (0.91 and 0.31 points), and day 
4 (0.56 and 0.21 points). The pain scores were significantly 
higher in the FUT than FUE group from the first to fourth day 
postoperatively. The present study has several findings of critical 
clinical importance. First, postoperative pain after hair trans-
plantation was much greater in the FUT group than in the FUE 

FUT (n=202) FUE (n=39) P-value

POD 1 2.03±1.0505 1.26±1.0442 <0.001
POD 2 1.47±0.9982 0.67±0.8983 <0.001

POD 3 0.91±0.9702 0.31±0.6136 <0.001

POD 4 0.56±0.8575 0.21±0.4690 <0.001

POD 5 0.36±0.6995 0.18±0.5064 0.066
POD 7 0.21±0.5430 0.13±0.4091 0.385

Values are presented as mean±SD.
FUT, follicular unit transplantation; FUE, follicular unit extraction; POD, post-
operative day.

Table 5. Comparison of postoperative pain after FUT and FUE� Fig. 2. Postoperative pain by elapsed time after surgery
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group. Therefore, patients with extreme fear of surgery can be 
recommended to undergo hair transplantation with the FUE 
method. Hair surgeons are generally aware of this phenomenon, 
but no previous report has objectively compared the difference 
in postoperative pain induced by the two methods. Therefore, 
the present investigation will provide hair surgeons excellent 
guidelines for a better understanding of pain characteristics, as 
well as detailed information about postoperative pain. Second, 
postoperative pain was almost completely resolved by the 2nd 
day. Thus, although pain was measurably greater after FUT sur-
gery than after FUE surgery, the FUT method never induced 
excruciating pain, and the pain subsided within 2 days. Patients 
with an occupation that requires extreme concentration or those 
with anxiety and fear toward postoperative pain can receive an 
advance explanation that pain usually subsides by day 3. Third, 
postoperative pain tended to be very subjective and was not 
closely related to scalp laxity or the amount of donor harvest. In 
fact, no statistically significant relationship was found between 
the various factors examined and postoperative pain. Therefore, 
the management of postoperative pain after FUT should involve 
attention and care from clinicians regardless of the degree of 
scalp laxity. Alopecia is a progressive entity; hair loss may con-
tinue even with medication, and the existing hair may thin over 
time. Without proper medication adherence, the process of hair 
loss can be accelerated as well. Hence, a single hair transplant 
session is not a cure for alopecia. There is always a possibility of 
the need for second or third surgery sessions. Therefore, it is im-
portant for the patient to maintain a positive perception of the 
surgical procedure so that they do not avoid further hair trans-
plantation because of having experienced excruciating postop-
erative pain. In such cases, however, harvesting by the FUE 
method can be an excellent option for subsequent hair trans-
plantation.

The present report on postoperative pain provides indisput-
able evidence for patient education regarding the postoperative 
course and strong grounds for future studies on further amelio-
ration of postoperative pain, benefitting both patients and prac-
titioners. 
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