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Abstract

Background Hypertrophic scar is the abnormal appear-

ance of wound healing that usually causes major physical,

psychological, and cosmetic problems. Treatment of the

hypertrophic scar still is a dilemma due to the lack of

effective and excellent methods and agents. Recent reports

show that botulinum toxin type A (BTX-A) improves

wound healing. Therefore, the authors hypothesized that

BTX-A may be favorable for the improvement of hyper-

trophic scars.

Methods A total of 19 patients were randomly assigned to

a prospective clinical study. At 1-month intervals, BTX-A

(2.5 U per cubic centimeter of lesion) was injected in these

patients for a total of 3 months. All the patients were fol-

lowed up for at least half a year. Therapeutic satisfaction

was recorded, and the lesions were assessed for erythema,

itching sensation, and pliability.

Results The study was completed by 19 patients. At the

half-year follow-up visits, all the patients showed accept-

able improvement, and the rate of therapeutic satisfaction

was very high. The erythema score, itching sensation score,

and pliability score after the BTX-A injection all were

significantly lower than before the BTX-A injection. The

differences all were statistically significant (P \ 0.01).

Conclusion For the treatment of hypertrophic scars,

doctors and patients both found BTX-A acceptable because

of its better therapeutic results. Its effect of eliminating or

decreasing hypertrophic scars was promising.
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Hypertrophic scarring is a refractory skin disease. Patients

with the disease often experience major physical deformi-

ties, restricted range of motion, pain, and pruritus. Because

the basis for hypertrophic scar formation has not been fully

elucidated, the clinical management of hypertrophic scar-

ring remains problematic [1]. Numerous treatments are

currently available including surgical excision, steroid

injection, radiation therapy, laser, and pressure therapy, but

these methods cannot obtain excellent therapeutic results.

Hence, alternatives are needed.

Botulinum toxin type A (BTX-A) has become a useful

tool for treating hyperactive muscles of facial expression. It

is an agent that exerts its effect on the exocytosis of acetyl-

choline. This mechanism indirectly blocks neuromuscular

transmission, resulting in muscle flaccidity. It has been used

extensively to treat facial rhytides. Additionally, some

papers have reported that BTX-A can minimize facial scar-

ring because it reduces the muscle tension that acts on the

healing wound. Besides the major factor that BTX-A relaxed

muscle tension, the authors found that BTX-A could affect

the cell cycle distribution of fibroblasts derived from the

hypertrophic scar [2].
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On the basis of these new findings about BTX-A, the

authors hypothesized that BTX-A may be used for treating

hypertrophic scars to alleviate or eliminate them. In this

study, the we reported on 19 patients with persistent

hypertrophic scars who were treated at our scar clinic using

intralesional BTX-A injections. To our knowledge, this

article is the first to report the use of BTX-A to treat

hypertrophic scars in clinical work.

Patients and Methods

The study protocol for this prospective, uncontrolled trial

conformed to the 1975 Declaration of Helsinki guidelines.

It was approved by the review boards of the plastic surgery

department at the authors’ hospital and the Research

Administration of Harbin Medical University.

This study enrolled 19 patients 23 to 71 years of age

referred to our department of plastic surgery. Informed

consent was obtained from all the subjects. Patients treated

with some other therapy within the preceding year were

excluded. Apart from BTX-A, the patients received no

other treatment of any kind after they had been entered into

the study. Pregnant patients, patients planning a pregnancy

in the near future, lactating women, patients with chronic

renal failure, and patients showing any abnormalities in the

liver function tests or blood cell counts were excluded from

the study.

Every patient had only one lesion. Most importantly, the

lesion in all the patients had persisted for at least 2 years

and had maintained active hypertrophic characteristics due

to individual susceptibility inherited from their families.

Therefore, none of the lesions included in this study could

mature spontaneously without some therapeutic measures

during a period of several months.

All the patients were treated once monthly with int-

ralesional BTX-A (Lanzou Biochemical Company, Lanzou

City, P.R. China) for a total of 3 months. The solutions

were injected into the body of the lesion using a gauge

needle until slight blanching was clinically visible. The

BTX-A dosage was adjusted to 2.5 U per cubic centimeter

of lesion, but did not exceed 100 U per patient in one

injection. Table 1 presents more details on the amount of

BTX-A injected in every patient.

All the patients were followed up for at least half a year.

Assessments were performed based on the satisfaction of

both the plastic surgeon and the patient, observations, and

photographic records. In assessing patients, the authors

compared the clinical symptoms before and after the BTX-

A injections in terms of erythema, pliability, and itching

sensation of the lesions. The observer also interviewed the

patients and asked them about any adverse events

encountered during the study.

After the 6-month follow-up period, the overall assess-

ment information was obtained from the plastic surgeons

and patients and graded subjectively on a 5-point scale as

follows: no improvement, poor (up to 25% improvement),

fair (26–50% improvement), good (51–75% improvement),

or excellent (76–100% improvement).

Erythema was graded on a 5-point scale as follows: 0

(no erythema), 1 (mild erythema), 2 (moderate erythema),

3 (severe erythema), or 4 (very severe erythema). Lesion

lightening was defined as the percentage of erythema

reduction compared with the erythema before injection of

BTX-A.

Pliability also was graded on a 5-point scale as follows:

0 (no induration), 1 (mild induration), 2 (moderate indu-

ration), 3 (severe induration), or 4 (very severe induration).

Lesion softening was defined as the percentage of pliability

reduction compared with the pliability before injection of

BTX-A.

The severity of itching sensation was graded on a

5-point scale as follows: 0 (no itching sensation), 1

(mild itching sensation), 2 (moderate itching sensation), 3

(severe itching sensation), or 4 (very severe itching sen-

sation). Itching improvement was defined as the percentage

of itching reduction compared with the itching before

injection of BTX-A.

Statistical analysis was performed using SPSS 10.0

software (SPSS Inc., Chicago, IL, USA). Paired t test

Table 1 Lesion characteristics

No. of patient Location Volume of

lesion (cm3)

Amount of BTX-A

per injection (U)

1 Face 1.8 4.5

2 Neck 2.7 6.75

3 Neck 2.5 6.25

4 Chest 1.8 4.5

5 Chest 3.4 8.5

6 Chest 18.5 46.25

7 Chest 21.7 54.25

8 Chest 1.2 3.0

9 Back 35 87.5

10 Back 24.6 61.5

11 Back 17.5 43.75

12 Back 3.7 9.25

13 Back 9.3 23.25

14 Back 11.2 28.0

15 Earlobe 2.5 6.25

16 Earlobe 1.6 4.0

17 Earlobe 0.8 2.0

18 Buttocks 5.7 14.25

19 Buttocks 4.2 10.5

BTX-A, botulinum toxin type A
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analyses were conducted. All statistical tests were two-

tailed, with a significance level set at a P value less than 0.05.

Results

The study enrolled 19 patients, 68% of whom were women.

The mean age of the patients was 38.5 years, and the mean

duration of the lesions was 39 months. The lesions were

distributed as follows: three on the face and neck, five on

the chest, six on the back, three on the earlobe, and two on

the buttocks. The maximum lesion volume was approxi-

mately 35 cm3, and the minimum volume was 2.5 cm3.

Table 1 presents more details. Besides injection pain, no

other complications were detected in this study.

The overall assessment from the patients showed that

12 believed the improvement of their lesions reached the

level of ‘‘good’’ (51–75% improvement), including two

lesions on the neck, two on the chest, five on the back,

one on the earlobe, and two on the buttocks. Seven

patients believed the improvement of their lesions reached

‘‘excellent’’ (76–100% improvement), including one

lesion on the face, three on the chest, one on the back,

and two on the earlobe.

According to the overall assessment from the plastic

surgeons, the improvement of 15 lesions reached ‘‘good,’’

including one lesion on the face, two on the neck, three on

the chest, five on the back, two on the earlobe, and two on

the buttocks. Four lesions in the assessment reached

‘‘excellent,’’ including one lesion on the back, two on the

chest, and one on the earlobe (Figs. 1 and 2).

The mean erythema score decreased from 3.41 to 1.23

due to the use of BTX-A. The pliability score decreased

from 3.85 to 0.78, and the itching score decreased from

3.50 to 0.83.

Discussion

Hypertrophic scarring is a common and intractable prob-

lem caused by all types of injuries. The current treatments

focus on surgical operation, injection, radiation therapy,

laser, and pressure therapy, but few perfect therapeutic

results have been obtained due to high recurrence [3, 4].

Treatment of the hypertrophic scar has progressed very

slowly, and understanding of the underlying mechanism

remains poor. Hence, it is necessary to explore the etiology

and therapeutic measures of hypertrophic scarring further.

Excellent measures for eliminating or decreasing

hypertrophic scarring depend on the full comprehension of

the molecular processes. A better understanding of the

pathophysiology of hypertrophic scarring plays an impor-

tant role in the development of novel therapeutic strategies.

In this regard, the hypertrophic scar results from the

excessive contraction of the traumatic skin edge and rela-

tive muscle.

Fig. 1 Lesion on a patient’s

back before and after injection

of botulinum toxin type A

(BTX-A). a Lesion before the

injection of BTX-A. b Lesion

6 months after injection of

BTX-A

Fig. 2 Lesion on a patient’s

buttocks before and after

injection of botulinum toxin

type A (BTX-A). a Lesion

before injection of BTX-A.

b Lesion 6 months after

injection of BTX-A

Aesth Plast Surg (2009) 33:409–412 411

123



Additionally, at the cellular level, the abnormal prolif-

eration of cutaneous fibroblasts is an important reason for

formation of hypertrophic scars. Recent studies have elu-

cidated that BTX-A not only can inhibit the muscle tension

but also can facilitate the reasonable distribution of the cell

cycle of the fibroblasts derived from hypertrophic scarring.

Some scholars have reported that BTX-A can prevent

scar formation in the treatment of facial trauma [5, 6]. But

has BTX-A eliminated or decreased hypertrophic scarring

in the human body? No report on this problem has been

found.

On the basis of these findings, the authors could logically

hypothesize that BTX-A represents a novel therapeutic

agent for treating hypertrophic scars. After intensive prep-

aration, the authors carried out the clinical study to prove

this hypothesis. According to the results of this study, BTX-

A can decrease the volume of hypertrophic scars; eliminate

the syndrome-like erythema, pliability, and itching sensa-

tion; and improve the appearance of the hypertrophic scar.

Therefore, the authors firmly believe that BTX-A is prom-

ising for the treatment of hypertrophic scars.

At this writing, due to the lack of large-scale clinical and

experimental research, we cannot elucidate a mechanism of

action that explains precisely why BTX-A has the effect of

controlling hypertrophic scarring. However, the following

factors may be responsible in part for BTX-A reduction of

hypertrophic scarring.

First, BTX-A prevents contraction of muscle and skin

near the hypertrophic scar tissue, which decreases the

tensile force during formation of the hypertrophic scar [5].

Second, BTX-A may correct the imbalance in cellular

dynamics caused by the overabundance of cellular prolif-

eration and the lack of cellular apoptosis in the tissue of the

hypertrophic scar by affecting the cell cycle of fibroblasts

[2]. Of course, further research is needed to obtain more

theoretical support for this explanation.

This study had some limitations. First, it did not include

a control condition and was not double blinded, which may

affect the degree of confidence in the research. Second, the

follow-up period was only half a year. Therefore, this study

lacked data on long-term therapeutic effects. Recurrence

may occur at later times. Third, the results of this study

were obtained for only 19 patients. The authors believed

the number of subjects was very small.

These limitations cannot be ignored. We will next use

random, contrast, and double-blinded methods to conduct a

clinical investigation on a large scale to obtain more data

about this problem.

Conclusion

The clinical study investigating the use of BTX-A to treat

hypertrophic scars has led to the rudimentary conclusion

that BTX-A represents a novel, promising agent for the

therapy for these scars. As further research is conducted,

the precise role of BTX-A in the molecular mechanism for

controlling hypertrophic scarring should emerge. This

process should result in the development of novel methods

to prevent and treat hypertrophic scarring.
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