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Effect of systemic enzymotherapy

on Cesarean section scar healing

Vplyv systémovej enzymovej terapie na hojenie jazvy
po cisarskom reze
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Objectives: The aim of our study was to monitor changes
in the healing of Caesarean section scars in patients using
systemic enzymotherapy in comparison with patients
not treated with systemic enzymotherapy (Wobenzym).
Methods: A prospective cohort study was conducted
in 60 primiparous women delivered by CS. We com-
pared the following outcomes: scar thickness after the
Caesarean section, dehiscence risk coefficient (DRC),
severity of the Caesarean section scar defect, uterine
cavity dilation, post-operative pain, C-reactive protein
level and febrility.

Results: The scar thickness 6 weeks after CS was signifi-
cantly greater in the group of patients taking Wobenzym

Ciele: Cielom nasej studie bolo sledovat zmeny v hojeni
uterotomickych jaziev po cisarskom reze u pacientiek
uzivajucich systémovu enzymoterapiu v porovnani's pa-
cientkami, ktoré neuzivali systémovul enzymoterapiu
(Wobenzym).

Metodika: Prospektivna kohortova studia bola vykonana
u 60 prvorodiciek, ktoré rodili cisarskym rezom. Porovnavali
sme nasledovné premenné: hrubku jazvy po cisarskom reze,
koeficient dehiscencie (DRC), zavaznost defektu jazvy po
cisarskom reze, dilataciu dutiny maternice, pooperacnu
bolest, C-reaktivny protein a telesnu teplotu pacientiek.
Vysledky: Hrubka jazvy 6 tyzdnov po cisarskom reze
bola vyznamne vacsia v skupine pacientiek, ktoré do-

With the currently increasing frequency of

Caesarean sections, many more complications
occur that were rare in the past. Apart from the
increased risk of post-delivery bleeding, the main
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(7.14£0.9 mm; mean + SD) than in the patients without
Wobenzym (5.3+0.7 mm) (p = 0.01). Severe Caesarean
section scar defects were observed in 1/30 (3.3%)
Wobenzym users and in 5/30 (16.7%) patients who
did not use Wobenzym, with no statistically significant
difference (p = 0.195).

Conclusion: Despite the percentage of patients with
a severe CS scar defect being apparently lower in the
group treated with Wobenzym, the difference did not
reach statistical significance due to the small size of the
study population.

enzymotherapy, Caesarean section, ultrasound,
Cesarean section scar

stavali Wobenzym (7,1 £ 0,9 mm; priemer = SD), ako
u pacientiek bez Wobenzymu (5,3 + 0,7 mm) (p = 0,0).
Tazky defekt jazvy po cisarskom reze bol pozorovany
u jednej uzivatelky Wobenzymu (1/30, 3,3 %) a u 5 Zien
(5/30, 16,7 %), ktoré Wobenzym neuzivali, a teda neslo
o Statisticky vyznamny rozdiel (p = 0,195).

Zaver: Napriek tomu, Ze v skupine pacientiek uzivajucich
Wobenzym bolo menej tazkych defektov jaziev po cisar-
skom reze, rozdiel nedosiahol statisticku vyznamnost, co
mozno pripisat malému suboru pacientiek.

enzymoterapia, cisarsky rez, ultrazvuk, jazva po
cisarskom reze
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issue is abnormal healing of the Caesarean section
scar [1]. Abnormal healing of the Caesarean section
scar can lead to unpleasant clinical consequences.
Firstly, the risks of uterine rupture, ectopic gravid-
ity in the Caesarean section scar and placentation



disturbances are increased in subsequent gravidi-
ties [2]. Secondly, the Caesarean section scar defect
may be associated with chronic dysmenorrhoea,
post-menstrual spotting, chronic pelvic pain and
infertility [3, 4]. The frequency of these patho-
logical and often life-threatening conditions varies
between 0.04-3.8% [5].

Systemic enzymotherapy (SET) has long been
considered to be a purely empirical therapeutic
method. SET is a therapeutic method based on
the complex effects of a specifically combined
mixture of hydrolytic enzymes (mainly proteases
of plant and animal origin), in combination with
rutin, which targets key physiological and patho-
physiological processes [6]. The wide range of SET
indications results from its main pharmacologi-
cal effects, i.e. antiedematous, fibrinolytic, an-
tiflogistic and immunomodulatory activity, as
described in Basic and Applied Pharmacology [22].

Some studies have confirmed a ,,vehicle ef-
fect“, i.e. increased antibiotic and chemothera-
peutic bioavailability in blood and tissues when
co-administered with SET [7, 23, 24, 25].

The aim of our study was to monitor changes in
the healing of Caesarean section scars in patients
using Wobenzym (trypsin, chymotrypsin, brome-
lain, papain, lipase, amylase, pancreatin and ru-
toside; MUCOS Pharma CmbH and Co.KG) in com-
parison with patients not treated with Wobenzym.
We compared the following outcomes: scar thick-
ness after the Caesarean section, dehiscence risk
coefficient (DRC), severity of the Caesarean section
scar defect, uterine cavity dilation, post-operative
pain, C-reactive protein level and febrility.

Between September 2014 and March 2015, 60
primiparous women participated in this prospec-
tive cohort study.

Inclusion criteria included: 1. singleton preg-
nancy, 2. one-layer suture of the uterotomy
wound, 3. all Caesarean sections performed by
one surgeon, 4. all ultrasound measurements done
by one surgeon and 5. elective Caesarean section.
No patients with any uterine incision or insulin-
dependent diabetes mellitus were included in the
study.

Participation in the Wobenzym study (first
group of patients) was offered to 84 pregnant
women between September 2014 and March 2015;
54 of them refused to participate. The first group
included 30 pregnant women who started to use
systemic enzymes (Wobenzym tablets) 12 hours
after elective Caesarean section. Participation in
the control group (no treatment) was offered to
92 pregnant women between December 2014 and

March 2015; 62 of them refused. The patients in
the first group used Wobenzym orally for 21 days,
10 tablets twice daily in a fasted state at least 30
minutes before a meal, because mixing the en-
zymes with food in the stomach decreases their
absorption. We evaluated the following outcomes
in each group: age of the mother, gestational age
at the time of delivery, birth weight, uterine cav-
ity dilation 48 and 96 hours after the SC, SC scar 6
weeks after the surgery, dehiscence risk coefficient
(DRC) 6 weeks after surgery, CRP 96 hours after SC,
maximum body temperature during hospitaliza-
tion and pain evaluated using a visual analogue
scale during hospitalization. The patients were
given the same standard analgesic combination
of mitamizol and tramadol after delivery (saline
500 ml + mitamizol 3 g + tramadol 400 mg in a dose
of 30 ml/hour).

All pregnant women provided signed informed
consent to participate in the study before the elec-
tive Caesarean section. This study was approved
by the ethics committee of the Nemocnice KoS$ice
Saca, Inc..

Patients who indicated to have their pregnancy
terminated by Caesarean section received standard
intravenous antibiotic prophylaxis consistingof2 g
of cefazolin. The Caesarean section was performed
using a modified Misgav-Ladach method with
minimal use of instruments and blunt separation
of abdominal wall layers (Joel-Cohen laparotomy)
[8]. With this method, the uterus is cut open above
the uterovesical fold and the incision is digitally
extended to the sides. Uterotonics (oxytocin 5 IU)
was administered as an intravenous bolus before
manual removal of the placenta. The uterine in-
cision was sutured with a single layer of running
absorbable sutures (Vicryl Plus). Abdominal cavity
toilet was performed using a suction unit. The vis-
ceral peritoneum and parietal peritoneum were ap-
proximated to each other, not sutured. The rectus
aponeurosis was sutured with a simple running
suture using the same suture material. A Foley
catheter was inserted into the urinary bladder for
24 hours after surgery. All elective Caesarean sec-
tions were made by an experienced surgeon before
the start of regular contractions.

An ultrasound examination took place 48 and 96
hours (transabdominal) and 6 weeks (transvaginal)
after the Caesarean section in all 60 patients. All
examinations were performed by a single operator
(E.D.)with a Voluson E6 BT13 ultrasound machine
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and a convex abdominal 4-8 MHz transducer (RAB
4-8L) and a transvaginal 5-9 MHz transducer (RIC
5-9). The physician performing the examination
was not informed whether the patient was using
the systemic enzymotherapy or not.

The maximum uterine cavity dilation was mea-
sured 48 and 96 hours after the Caesarean section.
The patients were asked to urinate before the ultra-
sound examination and they were in a supine posi-
tion during the examination. The probe was placed
on the abdomen perpendicularly to the longitu-
dinal axis of the uterus with only slight pressure
applied to the fundus. Low ultrasound frequency
(4 MHz) was used to view the entire uterus. The
image was enlarged, so that the uterus with the
adjacent urinary bladder and pouch of Douglas
took up the entire screen. The cavity was virtual in
the first week after delivery. The decidua appeared
as a thin light line ranging from the fundus to
the internal os of the cervix. Sometimes, this line
was irregular and thicker. The material inside the
uterine cavity was of various echogenicities and
consisted mainly of liquid blood, blood clots and
necrotic remnants of the placenta.

The ultrasound examinations of the uterine
scar at week 6 were performed transvaginally.
The thickness of the Caesarean section scar and
the myometrium proximal and distal to the CS
scar were evaluated. In order to define the se-
verity of the scar, we introduced a dehiscence
risk coefficient (DRC), which was calculated as
the ratio between the thickness of the scar (s)
and the thickness of the myometrium adjacent
to the defect (mean thickness of the myome-
trium proximal (pm) and distal (dm) the scar):
DRC = s/(pm+dm)x0.5.

A DRC of the scar after CS less than 0.25 was
considered a severe defect based on our results in
a previous study [9].

PASW Statistics 18 (SPSS, Chicago, IL, USA) was
used for the statistical analysis. Descriptive statis-
tics are presented by median or mean values with
standard deviation (SD) and variance, respectively.
Categorical variables are expressed as absolute
numbers and percentages. Non-parametric Mann-
Whitney tests were used to determine the statis-
tical differences of particular clinical outcomes.
Fisher’s exact test was used to assess the relation-
ship between Wobenzym use and the presence of
a severe scar defect after CS. P-values < 0.05 were
considered statistically significant.
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After Caesarean section, all 60 women who
had agreed to participate in the study underwent
all study phases and three consecutive ultrasound
examinations. The median age of the women
in labour was 30 years (range 20-39). The mean
birth weight was 3296 g (+468 g) and the median
gestational age was 39 weeks (36-41). The differ-
ence in the median age of the women in labour
using Wobenzym and that in the control group
(no Wobenzym) was not statistically significant
(p =0.94). Accordingly no significant differences
were observed in the mean birth weight (p = 0.64)
or in the gestational age (p = 0.58).

The clinical and ultrasound factors evaluated at
predefined time-points (48 h, 96 h, 6 weeks after
the SC) are shown in table 1. The scar thickness was
significantly greater in the group of patients taking
Wobenzym than in the patients without Wobenzym
(p=0.01) (tab. 2). The involution of the uterine cavity
was found to be significantly more rapid in the group
of patients taking Wobenzym (p < 0.001) at both
time-points, according to the statistical analysis
of ultrasound measurements of the uterine cavity
made at 48 hours and 96 hours after SC. The DRC
after SC was significantly higher in the group of
patients treated with Wobenzym (p = 0.008).

Table 1. Factors evaluated in two groups of patients after
Caesarean section

Caesarean
section Wobenzym | No Wobenzym p*
(n=60)

Scar
thickness 71£0.9 5.3+0.7 p=0.01
(mm)

Cavity
dilation48 h | 8.5+11 125+ .6
(mm)

p <0.001

Cavity
dilation96 h | 9.2+1.0 14.3+1.8
(mm)

p <0.001

DRC 0.57+0.06 0.43+0.07 p =0.008

CRP (mg/I) 60.9+13.9 93.7+6.6 p < 0.001

Body
temperature | 37.1+0.2 37.3+0.3
(max., °C)

p=0.028

Pain (VAS) 2(-5) 4.(2-7) p <0.001

*Mann-Whitney test; DRC (dehiscence risk coefficient) 6 weeks after SC; VAS
(visual analogue scale)



Table 2. Comparison of uterotomy wound defect severity after
Caesarean section in patients with and without Wobenzym.

Caesarean section (n = 60)

Wobenzym No Wobenzym p*

n % n %
Severe
:l;;e:: 025 1 3.3 5 16.7 p = 0.195
:‘:Rtf%c.tza 29 | 967 | 25 83.3

*chi-square test; DRC, dehiscence risk coefficient.

The body temperature was significantly low-
er in the group of patients taking Wobenzym
(p=0.02). Similarly, C-reactive protein (CRP) was
significantly lower in the group of patients treated
with Wobenzym (p < 0.001). The assessment of
post-operative pain showed that patients treated
with Wobenzym reported significantly less pain
(p < 0.001) on the visual analogue scale (VAS).

Severe Caesarean section scar defects were ob-
served in 1/30 (3.3%) Wobenzym users and in 5/30
(16.7%) patients who did not use Wobenzym, with
no statistically significant difference (p = 0.195).
The statistical evaluation was affected by the small
number of patients.

The statistical evaluation of outcomes indicat-
ing a successful healing process in patients after
CS showed a statistically significant difference in
favour of the group treated with Wobenzym in
comparison to the control group for nearly all of
the study outcomes (scar thickness, uterine cav-
ity dilation after 48 and 96 hours, dehiscence risk
coefficient, CRP, body temperature and pain as-
sessment using VAS). Despite the fact that the per-
centage of patients with a severe defect was appar-
ently lower in the group treated with Wobenzym,
statistical significance was not reached due to
the small size of the study population. If we had
included patients after acute CS and in particular
patients after two or more Caesarean sections in
the study, we may have observed more significant
differences between Wobenzym users and women
who did not use Wobenzym [10].

Uterine cavity dilation was lower both 48 and
96 hours after CS in patients taking Wobenzym,
which could be explained by the proteolytic ef-

fect of the enzymes contained in Wobenzym, and
thus more rapid colliquation of the uterine cavity
contents and consequent faster cavity restitution
into the antepartum condition.

Inflammatory complications that manifested
in immunocompetent patients as increased body
temperature and higher CRP levels were sig-
nificantly more frequent in patients not using
Wobenzym. Numerous studies have shown that
Wobenzym has antiedematous, anti-inflamma-
tory and fibrinolytic effects, and that its enzymes
act as antioxidants [7, 11, 17, 26]. On the other
hand, doubts remain regarding the effectiveness
of oral enzymotherapy. Proteolytic enzymes are
large protein molecules that must be absorbed
in an active form from the gastrointestinal tract
[18], and very little is known about the mode of
action of systemic enzymotherapy. The enzymes
are produced in an enterosolvent form so as to
not be destroyed in the stomach by hydrolysis.
Critics of oral enzymotherapy reproach some clini-
cal data for not being adequately controlled and
being based on subjective observations [12]. There
are several hypotheses on the anti-inflammatory
effects of systemic enzymotherapy. Talaieva and
Bratus reported their opinion that systemic en-
zymes act indirectly by reducing active oxygen
radicals together with the antioxidant effects of
their other components, rutoside and flavonoids
[13]. Other authors have suggested that proteases
form complexes with cytokines through specific
interactions with anti-proteases freely circulat-
ing in the blood that are subsequently subject
to endocytosis or phagocytosis, which increases
their clearance and keeps them away from sites
of inflammation [19, 20].

Bromelain, one of the components of SET, has
anti-inflammatory effect by means of attenuating
of the effects of IL-1, IL-6 and TNF-a released from
THP-1 cellsl4. Braun et al. in their study adminis-
tered bromelain or a placebo to children with acute
sinusitis. The symptoms were relieved significantly
more rapidly in children using bromelain in com-
parison with the group of children treated with
standard therapy only [15]. The anti-inflammatory
and immunomodulatory effects of systemic enzy-
motherapy have also been shown in Czech studies.
For example, Wobenzym had demonstrated effects
on reducing the number of inflammation events
and associated antibiotic use in children with re-
current respiratory infections [21].

Uterotomy wound healing is influenced by
many factors. The most important include retro-
flexed uterus, acute Caesarean section and itera-
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tive Caesarean sections [10]. We also assessed
post-operative pain using VAS in our study. The pa-
tients who used Wobenzym reported significantly
less pain. This was also found in a double-blind
study by Bolten et al. They compared pain and
knee-joint function in patients with osteoarthritis
treated with Wobenzym (three tablets twice daily),
the non-steroidal anti-inflammatory drug diclof-
enac (150 mg daily) or placebo for 12 weeks. The
Wobenzym benefit was comparable to diclofenac
and significantly more pronounced in comparison
to the group of patients with placebo. Adverse ef-
fects were similar in patients using Wobenzym
and placebo [16].

We are aware of the limitations of this study,
in particular the lack of a placebo control, masking
and the small number of patients. The findings,
patient compliance and tolerability of Wobenzym
were very good. The majority of the objectively
measured outcomes showed a statistically sig-
nificant difference in comparison to the control
group. The patients from our population who used
Wobenzym had significantly lower mean body
temperature and C-reactive protein levels after
elective Caesarean section, which are very good
indicators of a lower inflammatory burden on
the body, as well as lower uterine cavity dilation
(better retraction) and less pain, as well as signifi-
cantly better healing of the Caesarean section scar,
i.e. greater scar thickness and DRC.

Despite the percentage of patients with a severe
defect being apparently lower in the group treated
with Wobenzym, the difference did not reach
statistical significance due to the small size of the
study population.

It is possible to conclude that both subjective
and objective benefits from the oral enzymotherapy
were observed in the early post-operative period.

Condensation

A severe CS scar defect being apparently lower
in the group treated with Wobenzym, the differ-
ence did not reach statistical significance.
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