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Abstract
Introduction: Hyaluronidases are a group of enzymes that permit greater diffusion of fluid through the tissues. These enzymes have the ability to reduce
the viscosity of hyaluronic acid and increase cellular membrane and blood
vessel permeability. This review discusses the indication, usage, effects, and
safety of hyaluronidases in obstetrics. Materials and Methods: MEDLINE/
PubMed and the Cochrane Library were searched using the following terms:
(“hyaluronidase” [Title/Abstract]) OR (“hyaluronidases” [Title/Abstract]) AND
(“therapeutic use” [Title/Abstract]) OR (“therapeutic uses” [Title/Abstract])
OR (“perineal trauma” [Title/Abstract]) OR (“perineal tear” [Title/Abstract])
OR (“cervical ripening” [Title/Abstract]). Results: This review included four
randomized controlled trials (RCT) that randomized a total of 642 pregnant
women and two interventional non-RCTs that included a total of 2824 pregnant women. The data from two RCTs suggested that the incidence of perineal trauma was significantly lower in the intervention (perineal hyaluronidase injection in stage two of labor) than the control group (no intervention).
However, both groups did not differ significantly in the incidence of firstand second-degree tears. Similarly, no significant difference in the incidence
of episiotomy was found between both groups. In one interventional non-RCT,
the administration of intracervical hyaluronidase was associated with a statistically significant acceleration and shortening of labor by approximately 1.95
hours after the injection of intracervical hyaluronidase. However, it had no
effect on uterine contractions or the duration of stages two and three labor.
Conclusions: While it is safe, clinicians should consider patient acceptance
and the effectiveness of hyaluronidase compared to conventional less invasive
methods.
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1. Introduction
Hyaluronidases are a group of enzymes that degrade hyaluronic acid, a basic
component of the extracellular matrix. These enzymes have the ability to cause
transient relaxation of connective tissue by depolymerizing and hydrolyzing
hyaluronic acid, which is a glycosaminoglycan found in several tissues, including
connective, epithelial, and neural tissues. Hyaluronidase has been widely employed in several branches of medicine, including esthetic medicine [1], reproductive medicine [2], oncology [3], obstetrics [4] [5] [6], and anesthetics [7].
This review discusses the indication, usage, effects, and complications of hyaluronidases in medicine, with a focus on its therapeutic uses in obstetrics.

2. Materials and Methods
MEDLINE/PubMed and the Cochrane Library were searched using the following
terms: (“hyaluronidase” [Title/Abstract]) OR (“hyaluronidases” [Title/Abstract])
AND (“therapeutic use” [Title/Abstract]) OR (“therapeutic uses” [Title/Abstract])
OR (“perineal trauma” [Title/Abstract]) OR (“perineal tear” [Title/Abstract])
OR (“cervical ripening” [Title/Abstract]). An overview of the process is outlined
in Figure 1.

Figure 1. Flow chart illustrating the process of article selection and rejection.
DOI: 10.4236/ojog.2021.1111147

1582

Open Journal of Obstetrics and Gynecology

D. Sawan, B. Hersant

3. Results
The search strategy identified 84 potentially eligible studies. Thirty-eight studies
were excluded because hyaluronidase was used for other gynecological and obstetric care, and 40 were excluded for a variety of reasons.
This review included four randomized controlled trials (RCT) that randomized a total of 642 pregnant women and two interventional non-RCTs that included a total of 2824 pregnant women. Table 1 shows the characteristics of the
included studies.
Two RCTs [5] [6] (328 women) compared the effects of perineal hyaluronidase injection versus placebo during stage two of labor. Conversely, two RCTs
[8] [9] (239 women) compared the effects of perineal hyaluronidase versus no
intervention during stage two of labor. One interventional study [10] compared
the effects of intracervical hyaluronidase injection versus no intervention. Finally, another interventional study [11] investigated the effects of hyaluronidase
and ergometrine (both administered intramuscularly) in three groups of women:
hyaluronidase 1 mg plus ergometrine 0.25 mg (254 women), hyaluronidase 1 mg
plus ergometrine 0.5 mg (1748 women), and ergometrine 0.5 mg alone (747
women).

3.1. Hyaluronidase versus Placebo
Two RCTs compared the effects of hyaluronidase versus placebo [5] [6]. One
RCT did not find significant differences in the incidence of perineal trauma between women receiving perineal hyaluronidase injection and those receiving a
placebo injection during stage two of labor [5]. Both groups did not also differ
significantly on the incidence of first-, second-, third-, or fourth-degree tears.
Additionally, the investigators did not find significant differences in the incidence of episiotomy between the intervention and placebo groups.
The other RCT did not report on the incidence of perineal trauma or episiotomy [6]. Rather, the investigators found that the average duration of labor was
significantly decreased in the group receiving intracervical hyaluronidase compared to the placebo group.
None of the RCTs investigated the adverse effects associated with the administration of hyaluronidase.

3.2. Hyaluronidase versus No Intervention
Three studies, including two RCTs [8] [9] and one interventional non-RCT [10],
compared the effects of hyaluronidase versus no intervention. In the RCTs, the
incidence of perineal trauma was significantly lower in the intervention (perineal
hyaluronidase injection in stage two of labor) than the control group (no intervention) [8] [9]. However, in one report [8], both groups did not differ significantly in the incidence of first- and second-degree tears. Similarly, the investigators found no significant difference in the incidence of episiotomy between both
groups. The incidence of third- and fourth-degree tears was not reported in the
DOI: 10.4236/ojog.2021.1111147
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Table 1. Characteristics of the included studies.
Author

Number of
Cases

Injection Site/
Study Design Administration
Mode

160 (80 in the
experimental
and 80 in the
placebo group)

RCT

168 (83 in the
experimental
Spallicci et al.
group and 85 in
[6]
the placebo
group)

RCT

Colacioppo et
al. [5]

HA Dose

Results

- No difference in the incidence of perineal
trauma between both groups
- 20.000 turbidity- - No difference in the incidence of first-, second-,
Posterior region
reducing units
third-, or fourth-degree tears between both
of the perineum
(5 mL)
groups
- No difference in the incidence of episiotomy
between both groups

Cervix

- 20,000 UI of
lyophilized HA
(5 mL)

- Significant decrease in the average duration of
labor in the experimental group

- Lower incidence of perineal trauma in the
experimental group
5 - 10 mL HA
- No difference in the incidence of episiotomy
100 (50 each in RCT (2-arm Perineal body,
(contained
between the groups
O’Leary et al. the experimental design with hymen, and any
750 - 1550
previous
randomized
[8]
and control
- No difference in the incidence of first- and
turbidity-reducing
episiotomy scars
selection)
groups)
second-degree perineal trauma between both
units of HA)
groups
- No side effects

139 (71 in the
Scarabotto intervention and
and Riesco [9] 68 in the control
group)

Gupta et al.
[10]

RCT

75 (50 in the
experimental
Interventional
and 25 in the
control group)

2749 (2002 in
the experimental
Kimbell [11]
Interventional
and 747 in the
control group)

- Significant differences in the frequency of
perineal trauma (39.4% in the intervention
group vs 76.5% in controls)
- Significant differences in the degree of
spontaneous laceration (0.0% in the
5 mL HA (20,000
intervention group vs 82.4% in controls)
Posterior region
turbidity-reducing
- Significant differences in the frequency of
of the perineum
unit)
lacerations in the posterior perineum (54.2% in
the intervention group vs 84.3% in controls)
- No difference in the incidence of episiotomy
between the groups
- No side effects

Cervix

Intramuscular

20,000 UI
lyophilized HA

- Labor was accelerated and shortened by an
average of 1.95 hours in the experimental group
- Cervical dilation rate was increased in the
experimental group
- No effect on uterine contractions in both
groups
- No cervical tears in both groups

0.5 mg EM alone
(n = 198), 0.25 mg EM + HA 1 mg
(n = 254), and 0.5
mg EM + HA 1 mg (n = 1748)
-

Post-partum hemorrhage rate decreased in the
experimental group (0.9% vs 6.4% in controls)
Manual placenta removal rate was not
appreciably influenced (1.6 % in controls vs
1.1% for cases)
Blood loss was lower in the experimental group
Stage III labor was shortened in the
experimental group

Abbreviations: EM, ergometrine; HA, hyaluronidase; RCT, randomized controlled trial.
DOI: 10.4236/ojog.2021.1111147
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trial, so no relevant conclusions can be drawn from this. In the other RCT [9],
the investigators reported significant differences in the degree of spontaneous
laceration (0.0% in the intervention group vs. 82.4% in controls) and frequency
of lacerations in the posterior perineum (54.2% in the intervention group vs 84.3%
in controls). Nevertheless, the investigators found no differences between both
groups when they grouped women who had an episiotomy and second-degree lacerations and excluded those with an intact perineum.
In the interventional non-RCT, the administration of intracervical hyaluronidase was associated with a statistically significant acceleration and shortening of
labor by approximately 1.95 hours after the injection of intracervical hyaluronidase [10]. However, it had no effect on uterine contractions or the duration of
stages two and three labor. The investigators found no incidence of cervical tear
in the sample.
None of the studies investigated the adverse effects associated with hyaluronidase.

3.3. Hyaluronidase plus Ergometrine
The data from one interventional non-RCT showed that intramuscular hyaluronidase plus ergometrine during stage two of labor resulted in lower blood loss
and shortening of stage three compared to ergometrine alone [11].

4. Discussion
This review included studies evaluating the effectiveness of hyaluronidase injection during labor for decreasing the incidence of spontaneous perineal trauma
and episiotomy in vaginal deliveries. One of the studies, an interventional
non-RCT investigated the efficacy of a combination of hyaluronidase and ergometrine versus ergometrine alone in decreasing the incidence of post-partum
hemorrhage. However, hyaluronidases were used in obstetrics in the 1950s for
the prevention of post-partum hemorrhage [11] and are no longer indicated for
this purpose [7]. Since the 1950s, perineal hyaluronidase injection has been
widely used to decrease the frequency of perineal tears, pain, and the need for
episiotomy [8] [12].
Data from the studies included in this review show that the injection of hyaluronidase into the perineum during stage two of labor resulted in a significantly
lower incidence of perineal trauma compared to a perineal injection of placebo.
However, both groups did not differ significantly in the incidence of episiotomy
as well as the incidence of first- and second-degree perineal lacerations. A systematic review conducted by Zhou et al. examined the efficacy and safety of perineal hyaluronidase injection administered in stage two of labor [4]. The investigators analyzed data from four randomized controlled trials (total of 599
women) and reported a lower incidence of perineal injury in women who received a perineal injection of hyaluronidase during the second stage of labor
than in the control group (women who received perineal placebo or had no inDOI: 10.4236/ojog.2021.1111147
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tervention) [4]. Nevertheless, women who received perineal hyaluronidase did
not differ significantly from those who received placebo on the incidence of episiotomy, perineal injury, and degree of perineal tears. The investigators also
found that the incidence of perineal injury was significantly lower following the
administration of an injection of hyaluronidase during stage two of labor than
when no treatment was offered [4]. However, the incidence of episiotomy and
degree of tears (first and second) did not differ significantly between both
groups (hyaluronidase administration versus no intervention). Overall, the analyses suggested that perineal injection of hyaluronidase was safe and appeared to
be a potential method of decreasing perineal tears [4].
In a previous report [9], primiparous women in labor were randomized to receive an injection of hyaluronidase in the posterior perineum or no treatment
during the second stage of labor. The intervention resulted in a lower frequency
of perineal injury and lower severity of perineal lacerations, especially in women
who did not have an episiotomy. Of note is the fact that all the women in the
study were primiparous, and perineal tears were less frequent in the intervention
group, which highlights the potential efficacy of hyaluronidase in preventing perineal tears and, consequently, improving gestational outcomes. The investigators suggested that the administration of hyaluronidase in the posterior perineum might potentially protect surrounding tissues because most of the spontaneous perineal tears in the intervention group occurred in the anterior perineum. Their hypothesis was further supported by the fact that women in the intervention group did not experience second-degree tears.
Hyaluronidase may be injected intracervically to cause cervical ripening and
shorter duration of labor. There is no recommended dose for this indication, but
in one of the studies included in this review, women received 20,000 UI lyophylizated hyaluronidase (in 5 mL distilled water) [6]. One dose of 2.5 mL was injected into the upper cervix and an equivalent amount was injected into the
lower cervix. Improving cervical dilatation can help shorten the labor duration
and, consequently, decrease the need for drugs and sedation, which will be beneficial for the neonate. Because traditional methods for cervical ripening (dinoprostone and misoprostol administration) have been reported to cause uterine
contractile abnormalities, researchers have investigated more efficient methods
to increase the Bishop score to increase the chances of vaginal delivery. Reports
from studies conducted in the early 1990s showed that the injection of hyaluronidase in the cervix was associated with an improvement in cervical ripening
and a decrease in labor duration [10] [13] [14]. Spallicci et al. [6] achieved an
increase in the Bishop score to >5 after 96 hours in 93% of the women who received an injection of hyaluronidase into the cervix; a much smaller proportion
of women in the placebo group (17%) had an increased Bishop score. While the
Bishop score subsequently increased in both groups, the rate of increase was
higher in the intervention group, suggesting that hyaluronidase was effective in
causing cervical ripening [6].
DOI: 10.4236/ojog.2021.1111147

1586

Open Journal of Obstetrics and Gynecology

D. Sawan, B. Hersant

Spallicci et al. [6] also found that, when compared with placebo, an intracervical injection of hyaluronidase was significantly associated with a lower rate of
cesarean sections. Women who received intracervical hyaluronidase were less
likely than those who received placebo to need oxytocin augmentation to
progress labor. Intracervical injection of hyaluronidase was also significantly associated with increased cervical favorability after 24 hours and was not associated with adverse events in the mother or the newborn [6]. Although these
findings suggest that hyaluronidase is beneficial in causing cervical ripening and
shortening the duration of labor, there is no evidence of its effect on labor induction. Furthermore, hyaluronidase is invasive and might not be accepted by
some women.
The limitations of this review cannot be overlooked. First, our search was restricted to major databases, and some potential studies may have consequently
been missed. Second, only articles published in English were included. Third, we
did not attempt to identify or minimize potential biases during the review
process. Finally, we did not assess the quality of included studies.

5. Conclusion
Hyaluronidases may be beneficial in obstetric practice. However, studies are still
being conducted to confirm the effectiveness of the enzyme in causing cervical
ripening, preventing perineal trauma, and shortening labor duration. While it is
safe, clinicians should consider patient acceptance and the effectiveness of the
drug compared to conventional less invasive methods.
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