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ORIGINAL ARTICLE

Postpartum perineal pain: may the vaginal treatment with CO2 laser play a
key-role in this challenging issue?
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Stella Capriglionea

aDepartment of Obstetrics and Gynecology, Hospital State of Republic of San Marino, San Marino, Republic of San Marino;
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cDepartment of Experimental and Clinical Medicine, Magna Graecia University, Catanzaro, Italy; dDipartimento Materno-Infantile,
ARNAS Garibaldi-Nesima, Catania, Italy

ABSTRACT
Purpose: Pregnancy and childbirth, despite being physiological events, represent a very delicate
period in a woman’s life, because they expose to important vulvo-perineal traumas. The pelvic
pain that follows each delivery, whether spontaneous or surgical (caesarean section), does
not end in the first days after birth but, depending on the studies, becomes persistent in a very
variable percentage of cases. Therefore, in the present pilot study, we aimed, for the first time
in literature, to assess the efficacy of CO2 laser in women affected by perineal postpar-
tum symptoms.
Materials and methods: Between February 2013 and June 2018, all women with late postpar-
tum pelvic pain referred to the Department of Obstetrics and Gynecology of San Marino
Hospital, were recruited and treated using the CO2 laser for three applications every 4–6 weeks.
Results: Between February 2013 and June 2018, according to the inclusion and exclusion crite-
ria, 32 women with late postpartum pelvic pain were recruited in our protocol study. Mean age
of patients was 34.1 years. At latest follow-up, our data demonstrated an improvement in symp-
toms (dyspareunia, pain at introitus, vaginal dryness, itching and vaginal burning) with a mean
reduction of this symptom of 70% from baseline.
Conclusions: This study has shown the effectiveness of CO2 laser treatment in postpartum peri-
neal pain. Nevertheless, our results should be considered promising but preliminary. In fact,
they need to be tested in larger cohort of patients to confirm its application in clinical practice
and to evaluate the long-term duration of this treatment.
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Introduction

Pregnancy and childbirth, despite being physiological
events, represent a very delicate period in a woman’s
life, because they expose to important vulvo-perineal
traumas. The pelvic pain that follows each delivery,
whether spontaneous or surgical (caesarean section),
does not end in the first days after birth but, depend-
ing on the studies, becomes persistent in a very vari-
able percentage of cases. This pain can last even
months, causing significant problems for women who
often have to undergo to long procedures before
arriving at a correct diagnosis and consequently a tar-
geted therapy.

In fact, many clinical studies have shown that
pregnancy and the birth of a child define a temporal
window highly exposed to female sexual dysfunction,
of which the most frequent is vulvar pain.

The International Society for the Study of
Vulvovaginal Diseases (ISSVD) defines the vaginal ves-
tibule (80% of cases) as the site where the burning
and postpartum pain is concentrated: in these cases
we speak of provoked vestibulodynia (VP) or vulvar
vestibulitis (VV).

Postpartum pain occurs under various manifesta-
tions, but the most important connotations involve
mainly the introital dyspareunia (sometimes even the
deep area), the vulvar pain and the chronic pelvic
pain. Prevalence studies indicate that postpartum pain
is one of the worst results in the first day after child-
birth and that it may be present in 88% of the women
who have recently given birth [1,2]. A report from a
Chinese study suggests that one of the major
long-term concerns is continuous pain in the perineal
region after a vaginal birth [3]. In fact, the
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spontaneous postpartum pelvic pain can be present in
a high percentage of women, with an incidence rang-
ing up to 18% at 3 months after birth [4]. It is esti-
mated that 50% of women resume sexual activity 5–6
weeks after delivery and 90% after 3 months [5].
Between 41 and 67% of women report the appear-
ance of dyspareunia, pain caused by sexual inter-
course, especially in the first 2–3 months after
childbirth. This dysfunction persists in 30% of cases
after the first 3 months and in 20% of cases it can last
up to the following 6 months. Therefore, the first post-
partum 6 months are absolutely crucial for the wom-
an’s quality sexual life [6]. The postpartum vulvar pain
and dyspareunia are therefore inserted in a dysfunc-
tional biological and psycho-sexual context, which
must be carefully investigated in order to allow an
effective treatment and a complete resolution. Many
studies have recognized the contribution of various
factors that can significantly influence the emergence
of postpartum sexual dysfunction. Systemic (breast-
feeding, anemia, depression, poor quality of sleep,
obesity), genital (episiotomy or spontaneous perineal
lacerations), psychosexual and relational (decreased
sexual impulse, decreased central pleasure, decreased
sense of sexual attraction fear of experiencing further
pain, transition from couple to parents) factors were
called into question, which trigger, either alone or
combined, a negative feedback circle that impacts on
female and couple sexual life, even if the vulvo-peri-
neal trauma remains the first step into the genesis of
postpartum dyspareunia and partly into the genesis of
chronic pelvic pain [5]. This is because in the vaginal
vestibule there is a dense branching of free termina-
tions of the pudendal nerve, much more than in
vagina, and those nociceptors are immediately below
the mucosa, creating a network of sensory neuronal
networks ready to transmit the sensory stimuli to the
spinal cord, leading sometimes to a neuropathic pain
syndrome at multifactorial genesis. Thus, many effect-
ive alternatives designed to minimize this complaint
have been studied. Some of the therapies used to pro-
vide perineal analgesia following vaginal deliveries
include pharmacological and nonpharmacological
interventions.

The use of nonpharmacological treatments to man-
age postpartum perineal pain has been investigated
worldwide, because, in addition to being associated
with lower risks of adverse reactions, they lower the
costs associated with medications [7]. Hence, analgesic
therapy involving perineal cryotherapy is being widely
researched, because it is easily accessible and inexpen-
sive [8–13].

Applying cold therapy immediately after acute
injuries reduces inflammation, secondary hypoxia, the
production of cellular debris, edema, hematoma devel-
opment, the metabolism, spasticity, muscle spindle

activity, and nerve transmissions. Moreover, it
increases the release of endorphins and stimulates the
repair process [14–17].

Cryotherapy reduces blood flow and the metabol-
ism within the affected region, thereby limiting edema
formation. This favors the lymphatic drainage of the
site, because there is less pressure in the extracellular
fluid. All of these factors reduce nerve stimulation
within the affected region and, therefore, pain [18].

Among the nonpharmacological treatments, there
are those who aimed to reduce painful trigger points
(relaxation exercises, internal and external vaginal
massage, bioelectromyographic feedback), those
linked to block peripheral sensitization, especially
when vestibular hypersensitivity is very localized, with
prevalent scar component of vulvo-vestibular nerve
endings (submucosal cortisone or anesthetic injection,
submucosal botulinum toxin type A infiltration), or
central (physical stimulation of transcutaneous elec-
trical nerve – TENS –, use of palmitoylethanolamide –
PEA) or those linked to the reduction of muscular
hypertonus, often present in case of perineal pain
(pelvic floor rehabilitation exercises, vaginal diazepam).
Also the use of heat has beneficial effects on the
tissues. In fact, temperatures above 40 �C (104 �F)
block the cellular chemical messengers, responsible to
alarm the body about the pain, with an effect that can
last up to one hour, reducing inflammation and allevi-
ating the symptom.

On the basis of these assumptions, it came out the
idea to apply the thermal energy produced by CO2

laser light into tissues, in an attempt to exploit the
typical characteristics of this important therapeutic
source. The action of microremodeling of superficial
nociceptive terminations, together with the stimulat-
ing action on the dermal–epidermal trophism, leading
to epithelium thickening with papilla lengthening and
to fibroblastic and connective tissue matrix stimula-
tion, is the main characteristic at the base of the
rational about the use of CO2 laser in the treatment of
postpartum sexual dysfunction. In the previous 30
years, CO2 laser has become the gold standard treat-
ment in dermatologic surgery for the treatment of a
large number of skin and mucosal lesions. Considering
the increasing demands regarding esthetic treatment,
laser technology has been successfully used in the
past 10 years to treat esthetical diseases such as acne
scars, and to improve photo and chrono-aging facial
effects [19].

The introduction of the fractional microablative
technology represented an integration to the ablative
resurfacing technique, reducing healing time and side
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effects. Technological research gives us the possibility
to choose from various kinds of pulses with different
ablation and coagulation characteristics, with conse-
quent faster healing, no scarring, and the stimulation
of new collagen production. Due to the effects on tis-
sues rejuvenation, many studies have been carried out
since 2008 on the application of CO2 laser treatment
on vaginal tissue, demonstrating the benefits of this
technology in reduction of vulvo-vaginal atrophy
(VVA) [20].

Therefore, in the present pilot study, we aimed, for
the first time in literature, to assess the efficacy of CO2

laser in women affected by perineal postpar-
tum symptoms.

Materials and methods

Between February 2013 and June 2018, all women
with late postpartum pelvic pain referred to the
Department of Obstetrics and Gynecology of San
Marino Hospital, were recruited in this descriptive pilot
study and treated using the CO2 laser
(SmartXide2V2LR, MonaLisa Touch, Deka M.e.l.a,
Firenze, Italy). The inclusion criteria were as follows: (1)
age > 18 years; (2) pelvic pain after >6 months post-
partum; (3) informed consent; (4) Pap test and vaginal
swab negative, performed 2 weeks before the treat-
ment. Exclusion criteria were: (1) a history of self-
injurious behavior; (2) a history of clinical diagnosis or
treatment of any psychiatric disorder; (3) daily antiepi-
leptic medication. The protocol was approved by the
Internal Review Board. An accurate anamnesis was
recorded for all patients, including parity, maternal
age, type of delivery, degree of perineal trauma
among vaginal deliveries, type of cesarean delivery,
type of anesthesia for cesarean delivery. The postpar-
tum pelvic pain was evaluated, using the Visual
Analogue Scale (VAS), consisting of a straight line with
the endpoints defining extreme limits such as “no

pain at all” (0) and “pain as bad as it could be” [10].
Patient is asked to mark her pain level on the line
between the two endpoints. The protocol with
MonaLisa Touch consisted of three applications every
4–6 weeks. The CO2 laser (SmartXide2V2LR, MonaLisa
Touch, Deka, Florence, Italy) has been set with a DOT
power of 30 W (microablative), a scan time of 1000 ls,
a DOT spacing of 1000lm and a depth (Stack) of 1.
Regarding the laser treatment, the laser pulse beam is
first applied by means of a 0� probe on the external
perineal area, for a length and depth of 4–5 cm, along
the perineal skin scar and then the 90� probe is
inserted into the vagina, without speculum and with-
out using lubricants or topical anesthetics, along an
area of 4–5 cm of perineal skin scar (Figure 1).

The present analysis focused on changes in pelvic
pain, assessed at baseline, after 4, 8, 12, and 16 weeks.
All analyses were done on an intention-to-treat basis.
Comparisons between treatment groups were con-
ducted using the Wilcoxon rank-sum test for continuous
measures and Fisher’s exact test for categor-
ical measures.

Results

Between February 2013 and June 2018, according to
the inclusion and exclusion criteria, 32 women with
late postpartum pelvic pain referred to the
Department of Obstetrics and Gynecology of San
Marino Hospital, were recruited in our protocol study.
Mean age of patients was 34.1 years. Mean parity was
1.1. All patients’ characteristics are reported in Table 1.

Gynecological evaluation was performed before
treatment to assess the level of atrophy and subjective
symptoms, to exclude prolapse of the pelvic organs
that cannot be greater than the second degree, to
rule out infections, and to perform a Pap test, which
must be negative. All patients had a pH between 5

Figure 1. The perineal area treated with CO2 laser.
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and 7 and vaginal swab performed 2 weeks before
the treatment resulted negative.

In our study group, 28/32 (87.5%) had a vaginal
delivery, in 5/28 cases (17.8%) it was an operative
delivery. 4/32 (12.5%) underwent to a cesarean sec-
tion. Perineal lacerations were classified of I degree in
15% of cases, II degree in 80% of cases, and III degree
in 5% of cases.

The compliance of patients with the treatment was
high, meanly all patients underwent to 2.4 treatment
sessions. At the latest follow-up, our data demon-
strated an improvement in dyspareunia with a mean
reduction of this symptom of 67.5% from baseline. In
fact, at time 0 the mean VAS for dyspareunia was 8,
while at latest follow up was 2.6 (Figure 2).

Concerning the pain at introitus, our results demon-
strated a mean reduction of this symptom of 63.3%. In
fact, at time 0 the mean VAS for the pain at introitus
was 8.19, while at latest follow up was 3 (Figure 3).

Concerning the vaginal dryness, our results demon-
strated a mean reduction of this symptom of 53.7%. In

fact, at time 0 the mean VAS for the vaginal dryness
was 6.7, while at latest follow up was 3.1 (Figure 4).

Concerning the itching, our results demonstrated a
mean reduction of this symptom of 58%. In fact, at
time 0 the mean VAS for itching was 5, while at latest
follow up was 2.1 (Figure 5).

Concerning the vaginal burning sensation, our
results demonstrated a mean reduction of this symp-
tom of 75.8%. In fact, at time 0 the mean VAS for
vaginal burning sensation was 5.8, while at latest fol-
low up was 1.4 (Figure 6).

Table 1. Patients’ characteristics.
Study group

Number of patients 32
Age (mean ±DS) 34.1 ± 6.1
Parity (mean ±DS) 1.6 ± 2.2
Vaginal delivery (n, %) 28/32, 87.5%
Operative delivery (n, %) 5/28, 17.8%
Perineal lacerations I degree 15%

II degree 80%
III degree 5%

Cesarean delivery (n, %) 4/32, 12.5%
Treatment session (mean) 2.4

Figure 2. Dyspareunia at baseline and at the end
of treatment.

Figure 3. Pain at introitus at baseline and at the end
of treatment.

Figure 4. Vaginal dryness at baseline and at the end
of treatment.

4 M. FILIPPINI ET AL.



All these results are summarized in Table 2. These
results were reported at least after 2 months after the
end of treatment.

Discussion

Three are the most involved mechanisms in the gen-
esis of post-partum pain:

1. hypoestrogenism resulting from breastfeeding;
2. the involvement of nerve endings in the peri-

neal scar;

3. activation of nociceptors on a neuroinflammatory
basis (mast cell activation).

These mechanisms may be present in isolation or
overlap in a synergistic process that accentuates peri-
neal pain. Regarding the first aspect, a predominant
role is played by hormonal changes. After delivery, the
ovary is subject to a sort of “silencing”, characterized
by minimal levels of estradiol, progesterone, and tes-
tosterone, but by high levels of prolactin, which
appear higher in women who breastfeed. Clinical stud-
ies show that breastfeeding women more frequently
exhibit dyspareunia 6 months after delivery than
women who use artificial feeding [21].

This is due to the hypo-atrophy, and therefore to
the vaginal dryness, induced by the high blood levels
of prolactin, which suppresses the production of gona-
dotropins resulting in hypoestrogenism, a situation
very similar to what happens in postmenopause
(mucosal thinning, pallor, accentuated vascularization,
reduced lubrication).

In patients with dyspareunia and vulvar pain,
mucosal thinning makes the superficial nerve endings
amplify the nociception.

Estrogens tend to play a role in the protection of
nerve endings and in the pain development of periph-
eral nociceptors, and there is an inverse proportional-
ity between estrogen level, vestibular pain, and
hypersensitivity of nerve endings.

In addition, women with dyspareunia and postpartum
vestibulodynia show higher chronic neuroinflammation
markers (lymphocytic and mast cell infiltrates) [22,23].

On the basis of the data reported in literature, CO2

laser light has proved to be useful for the treatment
of vulvo-vaginal epithelium.

The mechanism of these changes has been widely
demonstrated by numerous studies [24].

The vaginal epithelium is characterized by the
absence of keratin and the presence of a high water
content. Tissue damage caused by the microablations
and heating of the CO2 laser stimulates fibrocytes to
return to being productive fibroblasts that can restore
the correct composition of collagen fibers within the
amorphous substance with adequate water content.
The effects of the fractional CO2 laser on the mucosa
can be summarized in a central zone of vaporization,
an intermediate zone characterized by denaturation
and contraction of the collagen fibers, which creates a
thermal barrier for the underlying mucosa, and a per-
ipheral zone of hyperthermia.

In this latter area, the heat activates the heat shock
proteins, in particular HSP 43-47-70. These proteins

Figure 5. Itching at baseline and at the end of treatment.

Figure 6. Vaginal burning at baseline and at the end
of treatment.
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induce a local increase in different cytokines: transform-
ing growth factor-A, basic fibroblast growth factor, epi-
dermal growth factor, platelet-derived growth factor and
vascular endothelial growth factor, stimulating matrix
proteins such as collagen, angiogenic activity with endo-
thelial cell migration and proliferation, re-epithelization,
regulating neoangiogenesis, and activating fibroblasts to
produce new collagen and other components of the
extracellular matrix. Using a polarized light, a layer of
small collagen fibers generated by the denatured colla-
gen can be highlighted. So, the laser also works at
depth without causing irreversible damage. In fact, the
fibers are of small caliber and intact [25]. The final effect
is to restore the correct permeability to the connective
tissue. The increase in nutrients that reach the mucosa

improves vaginal wall turgor; the hydration reduces itch-
ing and burning, increasing vaginal transudate that
decreases dryness and dyspareunia and the recovery of
mucosa tropism, with an increase of intracellular glyco-
gen, leading to colonization by lactobacilli and a
decrease in vaginal pH.

Therefore, the rational for the use of CO2 laser for
pelvic postpartum pain is probably due to a “coming
back” mechanism, through which the fibroblastic acti-
vation and the consequent neocollagenesis, lead to a
lengthening of the dermal papillae with consequent
dispersion and removal of the nerve endings from the
vestibular surface, making the thin nociceptive nerve
fibers less superficial and rich in the vulvar gain and
vestibule (Figure 7).

Table 2. Symptom reduction at baseline and after the end of treatments.
Baseline After the end of treatments % of reduction

Dyspareunia 8 2.6 �67.5%
Pain at introitus 8.19 3 �63.3%
Vaginal dryness 6.7 3.1 �53.7%
Itching 5 2.1 �58%
Vaginal burning sensation 5.8 1.4 �75.8%

Figure 7. “Coming back” mechanism: (A) The atrophic action linked to hypoestrogenism causes a thinning of the vulvo-vaginal
epithelium, making the nerve endings more superficial and consequently amplifying the nociception; (B) the fibroblastic activation
and the consequent neo-collagenesis, in addition to the increase in thickness of the epithelium, lead to a lengthening of the der-
mal papillae with consequent dispersion and removal of the nerve endings from the surface.
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Spontaneous laceration or episiotomy can involve
the subtle sensory terminations of the pudendal nerve
in a scarring process. Terminations that, during the
period of fetal progression, may be susceptible to
stretching even 30–35% of their length, with conse-
quent microlesions and vulvo-perineal pain [26].

Fibroconnector adherences formed at the vulvo-
perineal scar, even of slight extent, could subsequently
be the site of hyperacologic nerve endings grown
within the same adhesion and containing some nerve
fibers with synaptophysin, peptide related to the calci-
tonin gene and p-immunoreactive substance, and
involved in conducting pain stimuli [6,27–30].

Finally, the fetal expulsion phase, even more if
accompanied by a vulvo-vestibular trauma, can induce
the activation of mast cell-mediated neuroinflammation
(vestibulodynia). In fact, inflammation is the key element
in the onset of neuropathic pain, especially when medi-
ators such as nerve growth factor (NGF) and some cyto-
kines (IL-1̂I2) are involved in the inflammation process.

In these particular situations, the rational use of
CO2 laser seems to be due to the specific remodeling
of the vaginal tissue, including the production of new
collagen and other components of the extracellu-
lar matrix.

This remodeling probably leads to the debridement
and release of the thin sensory nerve fibers remained
trapped in the post-traumatic scar process.

For the first time in literature, in the present pilot
study, we aimed to assess the efficacy of CO2 laser in
women with perineal postpartum symptoms, obtain-
ing promising results in terms of dyspareunia, pain at
introitus, vaginal dryness, itching, and vaginal burning.

The most important benefit of this treatment is
that it is noninvasive and well tolerated. In fact, for
the nature of the laser light, this treatment is painless,
since the laser beam only penetrates a few of hun-
dreds microns.

Nevertheless, our results should be considered
promising but preliminary. In fact, they need to be
tested and validated in larger cohort of patients to
confirm its benefit and application in clinical practice
and to evaluate the long-term duration of
this treatment.
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dor em pu�erperas p�os-episiotomia. Rev Bras Fisioter.
2007;11(Suppl.):80.

[8] Lu YY, Su ML, Gau ML, et al. The efficacy of cold-gel
packing for relieving episiotomy pain – a quasi-rando-
mised control trial. Contemp Nurse. 2015;50(1):26–35.

[9] Cameron H. Midwives benefit from good postnatal
care, too. Pract Midwif. 2014;17(7):14–16.

[10] Byrom A. Perineal pain in focus: reviewing topical
anaesthetic treatments. Pract Midwif. 2015;18(7):24,
26–27.

[11] Chiarelli P, Cockburn J. Postpartum perineal manage-
ment and best practice. Aust Coll Midwives Inc J.
1999;12(1):14–18.

[12] Bavaresco GZ, Souza RSO, Almeica B, et al. The
physiotherapist as a professional to assist pregnant
women. Cien Saude Colet. 2011;16(7):3259–3266.

[13] Francisco AA, de Oliveira SM, Leventhal LC, et al.
Cryotherapy after childbirth: the length of application

THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE 7



and changes in perineal temperature. Rev Esc Enferm
USP. 2013;47(3):555–561.

[14] Carvalho GA, Chierichetti HSL. Avaliaç~ao da sensibili-
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