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Abstract
Rationale:Methotrexate (MTX) is an antimetabolite of folic acid, which is used for management of ectopic pregnancy. MTX-related
toxicity may include cutaneousmucosal damage, bonemarrow suppression, gastrointestinal disorders (gastritis, diarrhea, hematitis),
liver and kidney function damage, pulmonary toxicity, cardiac toxicity, and nerve toxicity. However, it is not usual for vulvar edema
induced by low-dose methotrexate.

Patientconcerns: In this case report, we described a patient with severe vulvar edema and oral cavity ulceration and scalp ulceration
induced by low-dose MTX treatment for ectopic pregnancy. Her presenting complaints were pain in the vulva, oral cavity, and scalp.

Diagnoses: The patient was diagnosed based on clinical findings for MTX toxic reactions.

Interventions: Vulva was disinfectioned with iodide and Kangfuxin solution, her mouth was rinsed with mouthwash. Three
compound glycyrrhizin tablets were orally administered (3 times/day). After 10 days, the broken skin and mucous membrane healed.

Outcomes: The vulvar edema and oral cavity ulceration and scalp ulceration healed.

Lessons:Our study demonstrated that even low-dose MTX can be induced skin and mucosal injury, patients and doctors should
timely detection of drug toxicity reactions, immediately rescue, prompt discontinuation of medication, and symptomatic treatment to
avoid accidental occurrence.

Abbreviation: MTX = methotrexate.
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1. Introduction

Low-dose methotrexate (MTX) is a common treatment for ectopic
pregnancy. Although this treatment is usually safe and effective, due
to individual differences, toxic reactionsmaydevelop, including skin
mucosal damage, bone marrow suppression, gastrointestinal
reaction, liver and kidney function damage, lung toxicity, and
nerve toxicity[1]; the adverse reactions may be life-threatening in
serious cases. In the present report, we describe a case with severe
ulceration and vulvar edema induced by low-dose MTX treatment
for ectopic pregnancy, and review the relevant literature.
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2. Case report

A 28-year-old Chinese woman presented to the department of
obstetrics and gynecology of our hospital with a 10-day history of
lower abdominal pain, along with vaginal bleeding, at 36 days of
gestation. A transvaginal ultrasound examination indicated a
normal intrauterine position, with the absence of the pregnancy
sac in the uterine cavity. A 1.5�0.5cm mixed echo was observed
adjacent to the left ovary, and the free fluid in the pelvic cavity
was found to be 3.5cm deep. Her beta-human chorionic
gonadotropin (b-hCG) level was 315.90mIU/ml and progester-
one level was 10.38ng/ml. Her complete blood count, albumin
level, and liver and kidney functionwere within the normal range.
After 2 days, her b-hCG levels had increased to 1443.0mIU/ml.
She was definitively diagnosed with ectopic pregnancy. As her
vital signs were stable, she was indicated to undergo the routine
regimen for ectopic pregnancy, which includes 80mg of
intramuscular MTX. She was in good health, without any
history of special medication or disease and drug allergy. On the
third day after the initiation of MTX administration, vaginal
discharge had increased. Examination of the vaginal discharge
indicated trichomonas vaginitis, and hence, metronidazole was
orally administered (400mg, twice a day). Her itching symptoms
significantly improved, and the vaginal discharge volume
returned to normal. On the fourth day, her b-hCG levels were
estimated as 3038mIU/ml. Hence, she was administered another
50mg intramuscular MTX injection. At 3 days after MTX re-
administration, symmetrical edema and a 8.0�0.5cm skin
ulceration on both sides of the labia majora were observed, along
with tenderness. Ulcer lesions and purulent secretions were noted
locally, along with multiple oral cavity ulcer lesions and scalp
ulceration lesions. We considered the toxic effect of MTX on the
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mucocutaneous tissue, and hence, after disinfection of the vulva
with iodide, Kangfuxin solution was applied topically and her
mouth was rinsed with mouthwash. Three compound glycyr-
rhizin tablets were orally administered (3 times/day) as active
symptomatic treatment. At 4 days after MTX re-administration,
her b-hCG levels were recorded as 931.2mIU/ml, and complete
blood count and liver and kidney function were found to be
normal. On the eighth day after MTX re-administration, her
b-hCG levels were recorded as 106.1mIU/ml. Transvaginal
ultrasound examination indicated a normal intrauterine position,
and the absence of a pregnancy sac in the uterine cavity. A 1.7�
1.7cm mixed echo was found adjacent to the left ovary, and the
free fluid in the pelvic cavity was 2.8cm deep. The patient was
discharged from the hospital. After 10 days, we found that the
broken mucous membrane of the vulva had healed. Her b-hCG
levels had also reduced to normal after 3 weeks of follow-up.
3. Discussion

MTX is a folate analogue that strongly and persistently inhibits
dihydrofolate reductase. When MTX is combined with an
enzyme, the dihydrofolate cannot be converted to a tetrahy-
drofolate, resulting in a deficiency of 5, 10-formyl-tetrahydro-
folate, and the consequent inhibition of deoxythoracic acid
synthesis and DNA synthesis. MTX also prevents the synthesis of
purine nucleotides, and thus inhibits DNA synthesis. When
administered for the treatment of using ectopic pregnancy, MTX
interferes with DNA synthesis, inhibits and trophoblast prolifer-
ation, which prevents embryo development and leads to
absorption. The treatment does not have any adverse side effects
on subsequent pregnancy, and does not increase the rate of
abortion, fetal malformation, and tumor incidence.[2]

MTX is a commonly used anti-metabolic anti-tumor drug in
clinical practice, and is often used to treat childhood acute
lymphoblastic leukemia, lymphoproliferative disorders, chorio-
carcinoma, ectopic pregnancy, various solid organ tumors, and
autoimmune diseases. MTX-related toxicity may include cuta-
neous mucosal damage, bone marrow suppression, gastrointes-
tinal disorders (gastritis, diarrhea, hematitis), liver and kidney
function damage, pulmonary toxicity, cardiac toxicity, and nerve
toxicity.[1] In particular, mucocutaneous damage primarily
involves oral cavityulceration,nasalmucosal ulceration, gingivitis,
labitis, annular erythemaof the trunkand limbs, superficial erosion
and ulceration, original psoriasis skin lesions, ulceration, and
scabbing.[3] Liguo et al reported a case of vulvar edema and
ulceration induced by low-dose MTX. The patient underwent
MTX treatment for ectopic pregnancy, 20mg intramuscular
injection, continuous use for 5 days, on the second day of
methotrexate treatment, the patient felt uncomfortable in the vulva
anddidnot stop taking themedicine.On the4thday, the vulvapain
was aggravated, and physical examination showed severe vulva
edema, tenderness positive, ulcer foci and purulent secretions were
seen in the labia majora and labia minora locally.
The incidence of ectopic pregnancy ranges from 1% to 2% in

developed countries, higher than that in developing countries;
however, the exact incidence remains unknown. At present, the
treatment of ectopic pregnancy primarily involves expectant
treatment, drug treatment, and surgical treatment (open or
laparoscopic).[4] With regard to drug treatment, MTX is non-
invasive, simple, and retains fertility function. However, MTX
has also found to lead to serious complications, even at low doses,
that can be life-threatening. The serum protein binding rate of
2

MTX ranges from 46.5% to 54%, and the drug is mainly
metabolized by the liver. It is excreted through the kidney, with
90% of the prototype excreted through the kidneys within 24
hours.[5] In the present case, 130mg MTX was used, and led to
vulvar edema, ulceration, oral cavity ulceration, and scalp
ulceration. MTX-induced toxicity was diagnosed based on the
presentation of clinical features similar to those reported
previously.[6] At present, no sufficiently effective specific
laboratory test is available for confirming the diagnosis of
MTX toxicity, and hence, diagnosis is confirmed via clinical
findings; a skin biopsy is also rarely conducted in these cases.[7]

Furthermore, no other cause of the mucocutaneous abnormalities
was detected. Accordingly, our findings indicated that MTX may
have induced the vulvar edema and ulceration. The risk factors for
MTX toxicity events include drug dose error, simultaneous use of
multiple drugs (non-steroidal anti-inflammatory drugs, phenobar-
bital, furantoin, etc.), hepatic and renal insufficiency, folate
deficiency, abnormal pharmacogenetic metabolism of MTX, and
excessive alcohol consumption.[6] Therefore, the complete blood
count and liver and kidney function of the patients should be
completely evaluated prior to MTX use, and the dose should be
carefully adjusted based on the patient’s body surface area. The
patient should also be monitored for toxicity during administra-
tion, as some patients may exhibit reactions in the absence of risk
factors, whichmay be related to the individual differences inMTX
absorption, distribution, metabolism, and excretion.
Following the toxic reaction, drug administration should be

immediately discontinued, appropriate treatment should be
given, and calcium subfolate should be administered as needed
for intracellular rescue as an antagonist of MTX. In severe cases,
hemodialysis is required to increase non-renal pathway metabo-
lism and decrease the blood concentration; thereafter, extracel-
lular rescue should be performed. The abnormalities noted are
transient, and rapid and complete re-epithelialization of the
lesions usually occurs a few hours after MTX discontinuation. In
contrast to those treated with high-dose MTX chemotherapy
who receive calcium treatment based on the MTX serum
concentration and folic acid. Regardless of by what way to
medicine when treated with low-dose MTX, MTX blood
concentrations is about (0.09±0.15) umol/l, serum MTX
concentration do not correlate with the degree of neutropenia
or thrombocytopenia, the case fatality rate and death rate of
patients with no linear correlation with serum concentration.[8]

Hence, monitoring ofMTX plasma concentration may be of little
significance in these cases.
Low-dose MTX is safe and effective for the treatment of

ectopic pregnancy, and is administered at a markedly lower dose
than that for the treatment of malignant tumors. However, due to
the differences in the drug tolerances among individuals, the
safety of low-dose MTX should be carefully considered. To
achieve standard and rational drug use, patients should be
educated and made aware of the importance of safe drug use,
timely detection of drug toxicity reactions, immediately rescue,
prompt discontinuation of medication, and symptomatic treat-
ment with detoxification and nutritional support to avoid
accidental occurrence.
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