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Abstract
Vaginal atrophy is a commonly encountered problem among

young cancer survivors. Patients suffer from vaginal dryness, irrita-
tion, and dyspareunia secondary to oestrogen deficiency. Oestrogen-

based hormone replacement therapy is effective, but unfortunately
health concerns or contraindications in cancer survivors frequently
limit its use. A 35-year-old female patient with dyspareunia that
markedly affected her sexual relationship was referred to the gynae-
cology clinic. Treatment using topical oestrogen cream and sexual
counselling were not successful. We treated her using two submu-
cosal injections of PRP-non-cross-linked hyaluronic acid injections
into the vestibule and lower third of the anterior vaginal wall
mucosa, spaced a month apart. The patient reported marked reduc-
tion of dyspareunia and demonstrated an improvement of FSFI total
score 1 month after the second injection. Both the patient and her
husband showed an improvement of the index of sexual satisfaction
score one month after the second injection compared to their pre-
treatment scores. Examination of the vaginal mucosa showed
improvement of thickness and integrity of the mucosa and increased
lubrication. PRP-non-cross-linked hyaluronic acid submucosal
injections can be effective for cancer therapy-related vaginal atro-
phy, coitus-related pain, and sexual satisfaction.

Introduction 
As a result of improved cancer survival rates, more young

female cancer survivors experience menopausal symptoms.
Symptoms of vulvovaginal atrophy or genitourinary syndrome of
menopause occur secondary to oestrogen deficiency caused by dif-
ferent cancer therapies (radiotherapy, chemotherapy, and surgery.1

The genitourinary syndrome of menopause (GSM) is a newer
nomenclature for the condition previously known as vulvovaginal
atrophy. It is characterized by a constellation of signs and symptoms
resulting from diminished oestrogen.2 Symptomatology includes
genital symptoms (dryness, burning, itching), sexual symptoms
(dyspareunia and impaired sexual function) and urinary symptoms
(dysuria, frequency, urgency, recurrent urinary infections).3 These
symptoms  negatively impact the quality of life of affected females,
including sexual function, self-perception, and body image.4

Currently available therapies include vaginal lubricants and
moisturizers, vaginal oestrogens and dehydroepiandrosterone
(DHEA), systemic hormone therapy, and ospemifene.5 However,
such therapies are frequently ineffective or contraindicated in can-
cer survivors.6 So, alternative non-hormonal approaches have been
recently investigated to improve symptoms of vulvovaginal atro-
phy among cancer survivors with a history or at risk of gynecolog-
ical cancers. Recently emerging energy-based devices as radiofre-
quency or laser sources, such as micro-ablative carbon dioxide
(CO2; 10,600 nm) and non-ablative erbium-YAG (2940 nm) have
been tried in the treatment of GSM.7,8 A recent systematic review
of nine studies concluded that fractional CO2 laser was safe and
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effective in treating vaginal atrophy and sexual dysfunction in
women who survived gynecological cancers through its proposed
action of thermal dependent matrix remodeling and angiogenesis
which in turn increase vaginal elasticity, transudate fluid and
mucosal integrity.3 Combination of hyaluronic acid, curcumin,
quercetin, and chondroitin sulphate is another non-hormonal oral
medication that has been suggested to be effective in avoiding the
recurrence of urinary tract infections associated with menopause9

as well as in women in the reproductive age group.10

Additionally, vaginal injectables as autologous platelet-rich
plasma alone or combined with hyaluronic acid (A-PRP-HA) may
provide a new alternative therapy for the treatment of VVA and
sexual dysfunction in postmenopausal women with history of can-
cer.11 Platelet-rich-plasma is known for its potential rejuvenation
effects in various tissues for different indications. This is mediated
by the high concentrations of growth factors resulting in regenera-
tion of epithelial cells and dermal collagen, restoration of dermal
cellular functions, stimulation of angiogenesis, and nerve endings
regeneration. These effects were proposed to aid in improving vul-
vovaginal elasticity, fluid volume, pH, epithelial integrity, mois-
ture, and eventually sexual dysfunction.12,13

Hyaluronic acid is a high-molecular-weight non-sulphated gly-
cosaminoglycan naturally present in various tissues. Hyaluronic
acid serves important physiologic roles in living organisms,
including maintenance of the viscoelasticity of connective tissues
and tissue hydration, especially in the dermis, mucous membranes,
and submucosal tissue layers.14 Owing to its hydrating effects, HA
is frequently used as an ingredient in topical lubricants or injected
for conditions such as dyspareunia.14

Case Report
A 35 old female complaining of dyspareunia presented to the

gynaecology outpatient clinic. She gave a history of two previous
vaginal deliveries. Her medical records revealed a history of stage
IIIA Hodgkin’s lymphoma with bulky pelvic lymph nodes for
which she received chemotherapy; ABVD chemotherapy regimen
[doxorubicin hydrochloride (Adriamycin), bleomycin sulphate,
vinblastine sulphate, and dacarbazine] followed by consolidating
radiotherapy for the pelvic nodes that led to ovarian suppression.
Her menstrual periods stopped 2 months after completion of her
treatment. She developed amenorrhea and her serum oestradiol and
and follicle stimulating hormone (FSH) levels were 10 pg/mL and
85.5 IU/L respectively. Consequently, she started to suffer from
genitourinary symptoms of menopause. The most troublesome
symptom was dyspareunia. She sought couple sexual counselling
and applied topical oestrogen and topical hyaluronic acid gel but
none were effective. Upon examination, her vaginal mucosa was
thinned, dry and friable and vaginal fluid was scanty. A vaginal
mucosal punch biopsy was obtained. Examination of the haema-
toxylin and eosin-stained section showed marked atrophy of vagi-
nal epithelium (thinning and flattening of non-keratinized stratified
squamous epithelium) with decrease in glycogen containing cells)
and loss of maturation (smaller cell size with less cytoplasm) on
the surface. The lamina propria shows highly vascular fibrous tis-
sue with increased hyalinization of collagen fibres. PAS stain of
the histopathologic sections showed decrease in the positively
stained glycogen containing cells confirming the diagnosis of vagi-
nal mucosal atrophy (Figure 1A, B). We did not consider systemic
hormone replacement therapy due to the positive family history of
breast cancer obtained from the patient. We treated her by two
vaginal submucosal injections of platelet-rich-plasma combined
with non-cross-linked hyaluronic acid spaced one month apart.

The patient was evaluated one month after the second injection. 
Platelet-rich plasma was prepared by the double-centrifugation

technique. Ten millilitres of whole blood were withdrawn into acid
citrate dextrose (ACD) tubes and centrifuged by a at 2000 rpm for
5 minutes. The supernatant plasma was transferred into another
sterile tube and centrifuged at 4000 rpm for 15 minutes to obtain a
platelet concentrate. We added calcium gluconate for activation.15

Platelet concentration were assessed in another sample obtained
similarly to confirm successful preparation of more than one mil-
lion/µL. We used a 3-ml syringe without needle as a vaginal appli-
cator to deliver a mixture of topical lidocaine 2.5% and prilocaine
2.5% (pridocaine cream, Global Napi Pharmaceutical, Egypt) into
the vestibule and the first 3 cm of vagina, 15 to 30 minutes before
session. The treated area was cleaned with saline and sterilized
with betadine. Three cubic centimetres of PRP mixed with 2ml of
non-cross linked hyaluronic acid 3% (Simildiet Laboratories,
Spain) in a 5mL syringe were injected submucosally every 5mm
into the vestibule and the lower 3 cm of the lateral and posterior
vaginal walls with 27-gauge needle and a 5-mL syringe. 

The patient was assessed using the Arabic validated version of
the female sexual function index16 before treatment and 1 month
after the second injection. Her pre-treatment scores were as fol-
lows; desire 1.8, arousal 3.6, lubrication 1.2, orgasm 3.2, satisfac-
tion 3.2, pain 1.2, total 14.20. Post-treatment scores were as fol-
lows; desire 1.8, arousal 3.9, lubrication 6, orgasm 4.8, satisfaction
4.8, pain 4.8, total FSFI 26.1. Her index of sexual satisfaction score
(ISS)17 pre-treatment score of 77 was reduced to 65, and her male
partner similarly showed a reduction of pre-treatment score of 33
to 28. Examination of her vaginal mucosa showed improvement of
mucosa colour, integrity. She was satisfied by the treatment out-
come and requested to continue monthly injections. 

Discussion
Modern treatment of Hodgkin’s lymphoma (HL) has improved

its prognosis, nevertheless patients frequently experience its
delayed effects, including premature menopause.18 ABVD is a
chemotherapy regimen often used in the treatment of Hodgkin
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Figure 1. A) Section showing marked atrophy of vaginal epitheli-
um (thinning  and flattening of non-keratinized stratified squa-
mous epithelium) and  loss of maturation (smaller cell size with
less cytoplasm) on the surface. Lamina propria shows highly vas-
cular fibrous tissue with increased hyalinization of collagen fibres.
(Haematoxylin and Eosin, X400). B) PAS-stained section of vagi-
nal mucosa showing a reduction of the positively stained glycogen
containing cells. (PAS, X400).
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lymphoma. The associated risk of premature menopause with the
ABVD regimen is very low at around 2%.18 The risk of early
menopause however is more than 20-fold higher after ovarian
radiotherapy, alkylating chemotherapy other than dacarbazine, or
BEAM (bis-chloroethyl nitrosourea [BCNU], etoposide, cytara-
bine, melphalan) chemotherapy for stem cell transplantation. It has
been shown that menopause also occurs sooner after ovarian radio-
therapy (62.5% within five years of ≥5 Gy treatment) and BEAM
(50.9% within five years) than after alkylating chemotherapy
(24.2% within five years of ≥6 cycles).18 The reported dyspareunia
in our reported case is most likely secondary to vulvovaginal atro-
phy following pelvic radiotherapy. 

The lower third of the anterior vaginal wall has been proved to
have a higher density of nerves immunohistochemically (7,8,9)
which it the most responsive to pressure during coitus. (6,10). PRP
injections are associated with rejuvenating and regenerative effects
as increasing collagen formation and neovascularization in the
anterior vaginal wall19 which makes the vagina more receptive dur-
ing sexual arousal increasing vaginal fluid secretion and decreases
vaginal dryness.19 HA is also well-known for its water holding
properties in topical lubricants or injections making it a potential
tool in conditions such as dyspareunia.14 The effects of PRP and
HA combination contribute to the improvement observed in
arousal, lubrication, pain, orgasm and satisfaction observed in our
patient. The total FSFI score improved but was still below the cut
off value for sexual distress. Greater improvement could require a
greater number of injection sessions. Couple sexual satisfaction
also improved probably secondary to orgasm achievement and bet-
ter sexual function. There is no consensus in the literature about
how many times and how often PRP-HA injections should be
administered. We suggest that the frequency and number of injec-
tions are better tailored according to the patient’s condition and
observed improvement. Hersant et al.20 reported the efficacy of
PRP combined with hyaluronic acid in vulvovaginal atrophy in
postmenopausal women with a history of breast cancer. Their
patients reported improvement in the clinical symptoms of dys-
pareunia. This is the first report of effectiveness of combined PRP-
HA injections after pelvic radiotherapy in a Hodgkin’s lymphoma
patient. Our findings are limited by being limited to the single case
reported. Histologic evaluation and an immunoassay were not
done as the patient refused taking a second biopsy. So, the exact
mechanisms of PRP-HA were not objectively demonstrated.
Further studies are needed to establish their efficacy are needed
before the technique can become a reliable option in the manage-
ment of the vaginal atrophy.

Conclusions
We conclude that submucosal vaginal injections of PRP com-

bined with non-cross-linked hyaluronic acid is a promising method
to improve the hydration of vaginal mucosa and improve sex-relat-
ed pain in postmenopausal Hodgkin’s lymphoma survivors.
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