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Hypertrophic scars and keloids: treatment
with surgery and methotrexate injections:
a pilot study 

Cicatrizes hipertróficas e queloides: tratamento com cirurgia 
e infiltração de methotrexate – estudopiloto
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ABSTRACT
Introduction: Several therapeutic modalities have been used to treat keloids and hypertrophic scars. 
Objective: Treatment of keloids and hypertrophic scars with excision and intralesional injection of
methotrexate. 
Methods: Therapeutic intervention open study with 11 patients. Laboratory tests and photographs
were carried out before, during, and after the treatment. From the seventh day after the excision of
the lesions, the suture was injected weekly with methotrexate for six months. The weekly dose was
2.5 mg / 10cm suture, with a maximum dose of 5mg per patient. The evaluation was carried out
by the physician and the patient. 
Results: Six months after the end of the treatment, there was no recurrence of the lesion in five cases,
partial recurrence in six cases and an absence of cases with total recurrence. No alterations were obser-
ved in the laboratory tests. 
Conclusions: The maximum weekly dose of 5mg methotrexate for six months used in this pilot
study to treat keloids and hypertrophic scars is safe and hinders recurrence. Further studies are needed
to complement the present paper. 
Keywords: keloid; cicatrix, hypertrophic; therapeutics; skin.

RESU MO
Introdução: Várias modalidades terapêuticas têm sido utilizadas para o tratamentos de
queloides e cicatrizes hipertróficas. 
Objetivo: Tratamento de queloides e cicatrizes hipertróficas com excisão e injeção intra-
lesional de methotrexate. 
Métodos: Neste estudo aberto de intervenção terapêutica 11 pacientes foram tratados.
Exames laboratoriais e fotos foram realizados antes, durante e após tratamento. Após a
excisão das lesões, a sutura foi infiltrada com methotrexate a partir do sétimo dia, sema-
nalmente, durante seis meses. A dose semanal foi de 2,5mg/10cm de sutura, e a dose máxi-
ma de 5mg por indivíduo. A avaliação foi feita pelo médico e pelo paciente. 
Resultados: Seis meses após o término do tratamento, não ocorreu recidiva da lesão em
cinco casos, houve recidiva parcial em seis casos e nenhuma recidiva total. Não houve alte-
ração dos exames laboratoriais. 
Conclusões: A dose máxima semanal de 5mg de methotrexate durante seis meses utili-
zada neste estudo-piloto para tratamento de queloides e cicatrizes hipertróficas é segura e
dificulta a recidiva. São necessários mais estudos para complementar este trabalho.
Palavras-chave: queloide; cicatriz hipertrófica; terapêutica; pele.
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INTRODUCTION 
The first description of a treatment for keloids includes

a mention of techniques dating back to 1,700 BC in Egypt. In
1806, Alibert used the term keloid to describe the lateral growth
of tissue in injured skin. Such lesions result from the prolifera-
tion of dermal tissue after an injury of the skin 1 that extends
beyond the borders of the original lesion – unlike hypertrophic
scars, which are restricted to the limits of the trauma. 2 Keloids
have a tendency to recur and generally do not spontaneously
regress. 2-4

The proliferated tissue is the result of an increase of col-
lagen and glycosaminoglycans.1 Its pathophysiology is poorly
understood, and in addition to genetic and immunological fac-
tors.3-5 includes alterations in growth factors, collagen turnover,
and tension in the affected area.

The tissue repair occurs in four stages. The first phase is
the hemostasis. Immediately after the trauma, vasoconstriction
occurs and the formation of the primary hemostatic plug takes
place with platelets and the activation of the coagulation cas-
cade. The second is the inflammatory phase, which lasts from the
1st to the 3rd day, when there is an increase of vascular perme-
ability, stimulation of RNA, and the formation of collagen and
endothelial changes occur. Erythrocytes, platelets, and polymor-
phonuclear leukocytes migrate to the lesion, promoting phago-
cytosis and degradation of collagen. The third is the proliferative
phase, in which the production of collagen occurs. During this
phase, which lasts from the 3rd to 24th day, any deficiency in the
precursor elements of the healing process leads to changes in the
formation of granulation tissue and to fibroblasts and neovascu-
lar proliferation. In the fourth phase, the remodeling phase, which
can last from months to years, the collagen undergoes remodel-
ing and forms a mature scar.6

The incidence of keloid formation affects around 4-16%
of the population, includes all population groups, and while it is
rare in newborns and the elderly, an increase in occurrence is
seen in individuals between 10 and 20 years old, and in people
of Asian and African descent.7

The management of keloids can be difficult and frustrat-
ing. 5,7,8 Several therapeutic modalities have been indicated,
including topical and intralesional corticosteroids, cryotherapy,
surgery, laser procedures, silicone, radiotherapy, and other
options on an experimental basis, such as: interferon, 5-fluo-
rouracil, retinoids, verapamil, imiquimod, bleomycin, tamoxifen,
tacrolimus, botulinum toxin and a promising therapy using
transforming growth factor TGF-beta 3 and human recombi-
nant interleukin-10, directed against the growth of collagen. 

There is a trend towards individualization of treatment
depending on the distribution, size, thickness, consistency of
lesions, and presence of inflammation. 5,9 A combination of ther-
apies seems to be the best option, 9 and, according to Leventhal
et al. in a meta-analysis of multiple treatments, there was no sta-
tistically significant difference between them. 10

One of the main rules for the treatment of keloids is pre-
vention, which can be carried out with the use of compression
therapy, reducing the tension in scarring, thus avoiding unnec-

essary procedures in patients predisposed to scarring aberrations.1,3

Excisional surgery used as an isolated therapy has a
recurrence rate of 45-100%, and is generally used in combina-
tion with other modalities, such as radiation therapy, interferon,
corticosteroids, and imiquimod.1

There are few reports in the literature on the use of
methotrexate as an alternative therapy for keloids. In a study by
Muzaffar et al. in 2004,11 methotrexate was employed systemi-
cally in low doses for a short time after surgery for syndactyly.
Also, a report by Onwukwe in 198012 discusses the systemic use
of methotrexate associated with surgery. 

The action of methotrexate takes place through compet-
itive inhibition of the enzyme dihydrofolate reductase, which is
responsible for the conversion of folic acid into tetrahydrofolate,
with this cofactor being necessary for the transfer of carbon
from many metabolic reactions, including the synthesis of
purines bases and of thymidylate synthase. Cell proliferation is
affected because it reduces the synthesis of thymidylate synthase
and hence, of the nucleotide precursors that comprise DNA and
RNA, affecting repair and replication of nucleic acids. Tissues
with higher metabolic activity and increased cell growth are the
most affected, which explains some pharmacological, secondary,
and toxic effects. 11,12 

To calculate the weekly dose, the authors used the fun-
damentals of treatment for psoriasis, in which the minimum
dose of 2.5-5.0mg is used for maintenance. 13

OBJECTIVE 
To treat keloids with excision and intralesional injection

of methotrexate.

METHODS 
An open study of therapeutic intervention was carried

out with 15 selected patients with keloids or hypertrophic scars
(5 men and 10 women), who were treated at the ambulatory of
the dermatology department of the Universidade Santo Amaro
(Unisa), in São Paulo, Brazil. Four men and 6 women had
keloids, and 1 man and 4 women bore hypertrophic scars.
Eleven patients completed the study (9 women and 2 men). The
body sites treated were: shoulder (Figure 1), periauricular
(Figure 2), cervical, pre-sternal, abdominal, infraumbilical, supra-
pubic abdominal (Figure 3), lateral dorsal, and lumbar regions,
and the popliteal fossa. The study was conducted according to
standards established by the institution’s Ethics Committee. 

The following examinations were performed in advance:
blood count, AST, ALT, total bilirubin and fractions, urea, crea-
tinine, CEA, Papanicolau test (in women), PSA (in men) and
chest radiography. The examinations were carried out before the
treatment, and 3 and 6 months after. 

The lesion was completely excised in ellipse, with sub-
cutaneous stitches combined with a continuous suture of the
skin, having been removed after 4 weeks. The suture line was
injected intralesionally with methotrexate from the 7th day after
surgery, weekly for 6 months. The weekly dose was 2.5mg dilut-
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ed in saline, in sutures of up to 10.0cm. No application with
doses greater than 5.0mg/20cm was carried out. Prior to appli-
cation, the skin was injected with 2% lidocaine to reduce the
burning sensation caused by the drug.

In one of the cases, the authors have chosen 4 keloid
lesions of similar size in the same area to undergo surgical exere-
sis, with suturing of three lesions, leaving the fourth as a control
(no surgery and injections). Of the 3 excised keloids, one
received methotrexate, the other received intralesional corticos-
teroids (5.0mg triamcinolone), while the remaining was left
without associated injections.

The analysis was performed with photographs being
taken before, during, and after 6 and 12 months (Figure 4).
Some cases returned up to 24 months after the completion of
the treatment. The lesion was examined by the physician and the
patient regarding the final aesthetic result.

RESULTS 
Of the 15 selected cases, 4 patients withdrew from the

study (1 woman and 3 men). Among the 11 treated cases there

was a partial recurrence in 6, and no recurrence in 5 (2 keloids
and 3 hypertrophic scars). None had a full recurrence. Partial
recurrences were classified as minimal and moderate. The minimal
recurrences took place in 2 cases (1 keloid and 1 hypertrophic
scar), and the moderate recurrences totaled 4 (3 keloids and 1
hypertrophic scar –1 shoulder, 1 lateral dorsal, 2 pre-sternal). 

Regarding the final aesthetical results, all cases showed an
enlarged suture, even when leaving the external stitches for 4
weeks. An unsightly hyperpigmentation in the infiltrated area
was observed in all cases, showing little whitening over six
months of control. 

Regarding the case that had 4 lesions treated with 3 dif-
ferent methods and 1 control (a - surgery plus methotrexate
injection, b - surgery plus corticosteroids injection, c -isolated
surgery, and d -no surgery or injections), the results were: a– sta-
ble progress without recurrence, but with widening and hyper-
pigmentation of the scar six months after the last methotrexate
session; b - hypochromia and scar recurrence six months after
the last session (Figure 5); c - keloid recurrence soon after sur-
gery and coursing without recurrence up to six months after the
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FIGURE 1: A. Presurgery in
keloid on the shoulder;
B. Moderate recurrence 6
months after the end of 
methotrexate applications.

FIGURE 2: A. Presurgery in hypertrophic scar resulting from rhytidectomy;
B. Six months after the end of the methotrexate applications

FIGURE 3: A. Presurgery in cesarean hypertrophic scar;
B. Six months after the end of the methotrexate applications
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procedure; d – unchanged progression. 
None of the patients had alterations in the laboratory tests. 

DISCUSSION 
The present study is aimed at improving the aesthetics of

hypertrophic scars and keloids. Occlusive silicones, injections of
corticosteroids, cryosurgery, surgical excisions associated with
beta therapy; and applications of CO2, Nd:YAG and dye lasers
are the most common treatments in the daily practice to prevent
aberrant scars, more or less effectively. 1

The present study used methotrexate injections for 6
months after the surgical excision of the lesions with a six-
month follow-up after the end of the injections. 

A recent study by Smith14 reports that there is still little
information available about the natural history and prognosis of
keloids formation. In its sample, the average number of years to
achieve resolution of the keloids with treatment was. 11,4 

The long period of applications in the present study
hampered patient compliance, especially among men. The
removal of stitches four weeks after surgery was due to the risk
of dehiscence, even though there was widening of the scar. The
dose used is 2.5mg (injectable vials of methotrexate have
50mg/2ml), i.e. 0.1ml is diluted in 0.9ml saline. 

This dose is enough for scars without tension and up to
10.0cm in length. Due to the fact that the injection is very

painful, previous injection with 2% lidocaine with epinephrine
is recommended along the surgical scar. In larger lesions or in
areas of tension, a maximum dose of 5.0mg per week is used,
with no laboratory abnormalities being observed during and
after the application of methotrexate, demonstrating safety for
that dose. The authors also noted that the location of the keloid
is important. In the pre-sternal region and in areas of tensioning,
such as in the shoulder and in lateral dorsal region, there was
moderate recurrence. Therefore, the dose of 2.5mg/10cm scar
may be insufficient. There was 1 case in the sternal region where
a partial recurrence occurred before the end of the sessions. Due
to the small number of cases, it is not possible to state whether
there is any difference in outcomes between genders and
between the two types of lesions approached. Leventhal 10 led a
meta-analysis looking for the best treatment for keloids and
hypertrophic scars, in a review of 70 studies from the literature
available up to October 2005, concluding that 60% of cases
result in improvement with treatment and that there is no sta-
tistically significant difference between them. It also concluded
that most treatments result in little probability of improvement
and even patients who go through long periods of controlled
clinical symptoms would be far from cured. 

In the case where the progression of keloids treated with
steroids was compared with controls, the authors noted that
methotrexate presented better stability of the scar as compared

FIGURE 4: A AND B. Immediate postsurgery: Number 1 > infiltration with
methotrexate, Number 2 > infiltration with triamcinolone, 

Number 3 > surgery without injections. Number 4 (control) > 
no surgery or injections.

FIGURE 5: A. Comparison 6 months after the procedure, where methotre
xate injections were associated with the absence of recurrence 

(figure above); B. Triamcinolone was associated with a moderate 
recurrence at 2two months after the end of the treatment (figure above)
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with those treated with corticosteroids after the end of the
applications. The scar injected with corticosteroids developed
with mild atrophy and hypochromia until the last session, how-
ever the recurrence began 2 months after the end of the treat-
ment, completing at 6 months. This case was followed up with
for 2 years after the completion of the treatment, with the results
remaining unchanged. Other resources can be employed using
comparative treatments with a greater number of cases. 

CONCLUSION 
The application of 2.5mg methotrexate for every 10cm

of scar after surgical excision of keloids or hypertrophic scars in
11 treated cases, resulted in an absence of recurrence in 5 cases;
partial recurrence in 6 (minimal in 2 and moderate in 4 cases).
No full recurrence was observed. The cases were followed up
with for 6 months after the end of the applications. The maxi-
mum dose of 5.0mg was proved to be safe up until 6 months
after the end of the treatment, with no alterations in laboratory
tests. Further studies are necessary to complement this analysis. ●
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