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Introduction
The use of a “restrictive episiotomy” policy increases anterior 

perineal trauma, primarily paraurethral tears.1 These tears are 
usually small but they produce important bleeding and should be 
sutured immediately. The presence of edema and certain conditions 
of the perineum such as scars, episiotomy or tears from a previous 
pregnancy, all which interfere with elasticity, are predisposing factors 
for the development of paraurethral tears. The occipitosacras varieties 
of fetal presentation in which the fetal head emerges in occiput 
posterior position, also cause greater perineal distention.2

The Monsel solution (ferric subsulfate) is a topical agent used to 
obtain hemostasis since 1856 described primarily by Leon Monsel 
(1816-1878). The mechanism of action to achieve hemostasis is the 
oxidation capacity of the subsulfate group and the agglutination of 
blood proteins. The solution brought into contact with a small amount 
of blood triggers coagulation, favors fibrin formation and develops 
plugs that produce occlusion of the capillary vessels.

A Cochrane review including 7 randomized and quasi-randomized 
studies3 regarding interventions to prevent blood loss during the 
treatment of intraepithelial cervix neoplasia, reported that the 
Monsel’s solution is more effective in reducing perioperative bleeding 
and secondary bleeding, than the suture of the wound. This review 
highlights that the vaginal compress with Monsel´s solution located 
against the cervix appears to be significantly superior to the usual 
cervix suture.4

In 2003, a descriptive study with 50 patients evaluated the efficacy 
of Monsel´s solution in first degree perineal bleeding tears. Only one 
patient required suturing after the application of Monsel´s solution, 
with an effectiveness of 98%. Scarring was successful in all patients 
and they did not report pain, except for a slight burning at the time of 
application.5 

We developed a randomized clinical trial to evaluate the hypothesis 
that in cases of first-degree perineal bleeding tears complicating 
vaginal delivery Monsel´s solution is effective to stop active bleeding.
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Summary

Introduction: During vaginal delivery, tears can occur in different areas of the lower 
genital tract. The policy of “restrictive episiotomy” increases anterior perineal trauma, 
mainly paraurethral tears. The topical application of Monsel´s solution in first degree 
perineal bleeding tears may benefit patients because of less use of anesthetics, sutures and 
procedure time. 

Objective: To determine if the Monsel´s solution stops active bleeding in first degree tears 
compared to traditional suture.

Materials and methods: Randomized clinical trial, carried out at Hospital Nacional 
“Prof. Alejandro Posadas” from January 2011 to December 2013. 330 patients with recent 
postpartum vaginal delivery were admitted with a diagnosis of first degree bleeding tears. 
They were randomized to receive the application of Monsel´s solution, until stopping 
bleeding (intervention group) or traditional suture (control group). The primary outcome 
was the stoppage of active bleeding. Secondary outcomes were: patient discomfort with the 
procedure, practicality of the procedure, alterations in the scarring of the tear and wound 
infections. Crude and adjusted ORs and 95% CI were calculated. Analysis was done by 
intention to treat. The study was approved by the Bioethics Committee of the Hospital.

Results: Monsel´s solution was effective for the stoppage of active bleeding in 86.7% of 
first degree bleeding tears. Out of 150 patients randomized to the intervention group, 130 
met the primary outcome, ORc 0.04 (95% CI 0.01-0.27)/ORa 0.05 (95% CI 0.01-0.34) 
Monsel´s solution was safe, because it did not interfere with the scarring process It also 
offered a protective aspect on wound infections. The procedure was practical and simple 
for the intervening professionals and, despite being an irritant for the mucous; it was well 
tolerated by the patients. 

Conclusion: The Monsel´s solution appears effective, practical and safe for treatment of 
first degree bleeding tears.
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Methods
Study design and participants 

We conducted a single center randomized controlled clinical trial, 
at the Hospital Nacional Prof. A. Posadas, Province of Buenos Aires, 
Argentina. The institutional review board approved the protocol and 
consent form. Upon entering the delivery area, those women potentially 
eligible in labor, were approached and gave written consent. Eligible 
patients were mothers in the immediate postpartum period who had 
first degree perineal bleeding tears located in the paraurethral mucosa, 
vaginal introitus, lips, vulvar forks and/or posterior perineal area, and 
who after compression with gauze for two minutes over the tear zone 
continued with active bleeding.

The inclusion of the patients was independent of their age and 
parity. Women with tears that compromised the perineal muscles, 
those with vaginal or cervix tears, the patients who presented genital 
warts and/or varicose veins on external genitals were not included. 
Anticoagulated patients with heparin, dicumarinics or salicylates and 
those with blood dyscrasias of different types were also not included.

Following delivery, when the presence of tears was verified, 
randomization was performed. 

Randomization and masking

Eligible women were randomly assigned in a 1:1 ratio to the 
intervention group (Monsel’s solution) or the control group (immediate 
suture) with computer-generated allocation sequence in block sizes of 
thirty (created by a statistician who was not involved again in the trial 
until statistical analysis of the results). Allocation was concealed by 
sequentially numbered sealed opaque envelopes. The nature of the 
intervention prevented us from masking the study 

Procedures

In the intervention group (Monsel), the Monsel´s solution was 
applied with a small sterile gauze swab, intermittently, until the 
hemostasis of the bleeding tear was stopped. If after a period of two 
minutes blood loss continued, the suture was done with chrome catgut 
#1, making simple stitches. The control group was immediately 
sutured with chrome catgut #1, making simple stitches as well (Figure 
1).

Figure 1 Process. 

Patients were evaluated at two and at 48 hours postpartum, 
before discharge from the hospital and again at seven days at the 
outpatients clinic. All women admitted received the usual postpartum 
controls. Those admitted to the “intervention group” had no different 
postpartum care than those admitted to the “control group” in terms of 
rest, perineal care and use of antiseptics.

The main outcome variable was the stoppage of active bleeding. 
Secondary outcome variables were: Discomfort with the procedure, 
practicality, alterations in the scarring of the tear and the appearance 
of wound infection.

The sensation of discomfort, specifically reported by the patients 
as: burning, discomfort or pain at the site of bleeding was evaluated 
immediately, at 2 hours, 48 ​​hours and in the postpartum control by 
office.

Practicality was reported by the professional who performed the 
delivery at the end of the procedure by answering the question: “Were 
the application of Monsel´s solution or the suture practical or did it 
represent any degree of difficulty?”

The presence of alterations of the wound scarring such as 
dehiscence due to separation of the edges or necrosis of the wound 
were evaluated in the postpartum within 48 hours of the procedure 
and during the post partum outpatients’ visits.

The development of signs of infection, such as phlogosis or 
suppuration of the wound, were evaluated at the patient´s room at 48 
hours after delivery and at the time of concurrence to control of the 
outpatients office.

Statistical analysis

Categorical variables were presented as frequency measures 
and compared using Fisher/chi2 exact test. Continuous variables 
were presented as central tendency and their dispersions (mean and 
standard deviation), making comparisons through the T-Test.

The magnitude of the main effect was measured in OR, with its 
95% Confidence Intervals. Likewise, statistical adjustments were 
made through a multiple logistic regression models where the presence 
of potential confounders was considered (educational level, maternal 
age, parity, gestational age, history of episiotomy or tears in previous 
deliveries, maternal pathology, prenatal control and episiotomy in 
current delivery) presenting their respective adjusted OR with 95% 
CI. The statistical analysis was carried out by “intention to treat”.

The sample size was calculated based on data obtained in the 
Perinatal Computerized System with a prevalence of first-degree tears 
requiring sutures of 26.6%. To find a statistical significance, a power 
of 80% was considered, with an error α=0.05, aiming to reduce the 
incidence of sutures by 50% and allowing a loss in follow-up of 10%. 
The minimum sample necessary to find the desired effect was 300 
patients. (150/group)

The EPI Info program version 3.5.3 2011 and STATA 11.1 were 
used for the analysis. 2011

Results
From May 2011 to October 2013, 9431 births were registered. 

520 women were potentially eligible, of which 330met the inclusion 
criteria (Figure 2) (Table 1) (Table 2). 
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Figure 2 Randomization and Follow up. 

Table 1 Characteristics of the groups

Variables Monsel (N=150) Suture (N=153) P valor

Media (DS) / Frecuency (%) (n/N) (n/N)  

Age 24 (6.1) 24 (1.1) 0.77*

Pregnancy 2.3 (1.3) 2.2 (1.2) 0.28*

Deliveries 2.1 (1.2) 1.9 (1.0) 0.09*

No delivered 33 % (50/150) 34 % (53/153) 0.50**

One or two delivered 48 % (72/150) 52 % (79/153)

Three o more 19 % (28/150) 14 % (21/153)

Educational Level

None 0.6 % (1/148) 0.6 % (1/152) 0.58***

Elementary School 40 % (59/148) 43 % (65/152)

High School 57 % (84/148) 56 % (85/152)

University 2.4 % (4/148) 0.4 % (1/152)

Background

Episiotomy 52 % (78/150) 43 % (66/153) 0.12**

Tears 19 % (29/150) 19 % (30/153) 0.95**

*Test Student 

**Chi 2 

***Fisher exact test
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Table 2 Characteristics of pregnancy and delivery

Variables Monsel (N=150) Suture (N=153) P valor

Media (SD)/ Frecuency (%) (n/N) (n/N)  

Prenatal controls 6.9 (2.3) 7 (2.3) 0.71*

Delivery

Spontaneus 92 % (137/149) 95 % (145/153) 0.32**

Induced 8 % (12/149) 5 % (8/153)

Time of delivery (hours) 3.04 (DS 1.66) 3.17 (DS 1.84) 0.52*

Episiotomy 14 % (20/143) 17 % (23/137) 0.51**

Complications 3 % (4/148) 2 % (3/153) 0.71***

*Test Student 

**Chi 2 

***Fisher exact test 

Monsel’s solution was effective to stop active bleeding in 130/150 
patients (86.7%, CI 80.2-91.7) with first-degree perineal bleeding 

tears crude OR 0.04 (95% CI 0.01-0.27) and adjusted OR 0.05 (95% 
CI 0.01-0.34) (Table 3) (Figure 3).

Table 3 Main outcome

Stoppage of bleeding Monsel (N=150) Suture (N=153) OR Crude OR Adjusted*

(n/N) (n/N) IC 95% IC 95%

130/150 152/153 OR 0.04 OR 0.05

      IC 95% 0.01-0.27 IC 95% 0.01-0.34

*Adjusted for educational level, maternal age, number of deliveries, previous episiotomy or tears, maternal complications, prenatal control and current episiotomy. 

Figure 3 Stoppage of bleeding. 

An additional suture had to be performed for the resolution of 
bleeding in 20 patients (13.3%, CI 8.3-19.8), in the Monsel’s group.

There were no differences between the patients of the Monsel 
group and the control group in need of suture at the evaluation two 
hours after the procedure (p=0.36) (Table 4).

Table 4 Assessment

  Monsel (N=150) Suture (N=153) P valor

  (n/N) (n/N)  

Bleeding 2 hs 3/150 1/153 0.36*

Discomfort or 
pain

38/150 33/152 0.45**

2 hs 6/149 12/153 0.16**

48 hs 1/149 12/153 0.003*

7 días 2/119 6/101 0.09*

Scar disorder 
48 hs. 0/150 1/153 1*

Scar disorder 7 
days

1/119 9/101 0.006*

Wound infection 
48 hs. 0/150 2/153 0.50*

Wound infection 
7 days 1/119 7/101 0.02*

*Fisher Exact Test 

**Test chi2 
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Immediately and at 2 hours after treatment, there was no difference 
in discomfort with the procedure (burning, discomfort or pain in the 
site of bleeding) between the groups (p=0.45, p=0.16) (Figure 4). 
However, patient comfort was significantly improving over time 
and after 48 hours of the procedure only 0.7% of the Monsel Group 
and 7.8% of the Suture Group reported some type of discomfort 
(p=0.003). At the follow up outpatient clinic, 119 patients from the 
Monsel Group and 101 from the Suture Group were evaluated. Two 
patients of the Monsel Group and six of the Suture Group continued 
to present some discomfort (Table 4). 

Figure 4 Wound scarring 2hs. 

At 48 hours, no patient of the Monsel Group presented scar 
disorder. A patient from the Suture Group (0.7%) presented separation 
of the wound edges. In the postpartum controls, scar disorders were 
detected in one patient (0.7%) of the Monsel Group and in nine 
patients (8.8%) of the Suture Group. 

At 48 hours after delivery, no patient of the Monsel Group showed 
signs of infection. Two patients (1.8%) of the Suture Group had an 
infection. In the outpatient control, signs of infection were detected in 
one patient (0.8%) of the Monsel Group and in seven patients (6.9%) 
of the Suture Group (Table 4) (Figure 5).

Figure 5 Wound scarring 48hs. 

About the practicality of the procedure, in view of the professional’s 
perception, 93.3% of the ones who applied the intervention reported it 
was easy and practical.6–12

Discussion
The application of the Monsel´s solution was effective for the 

stoppage of active bleeding in 86.7% of patients with first-degree 
perineal bleeding tears. Out of 150 patients who received the new 
procedure; in 130 the success was confirmed, accepting the hypothesis 
that the treatment would prevent sutures, in at least 50% of the 
patients. The result was highly significant with a crude OR of 0.04 
(95% CI 0.01-0.27) and adjusted of 0.05 (95% CI 0.01-0.34).

The technique is very simple and does not need any additional 
training. The solution is applied intermittently into the tear and, in 
contact with the blood, coagulates the proteins. Thus, the appearance 
of a black paste in the wound that achieves the hemostatic effect was 
observed. The application of Monsel´s solution was practical and easy 
in 93.3% of the procedures performed.13–20

As the Monsel´s solution is a protein coagulant agent with a 
certain causticity, it was important to evaluate its safety and whether it 
damaged the tissues or interfered with the subsequent scarring process. 
The Monsel´s solution did not interfere with the scarring process and 
also offered a protective action over wound infections. At 48 hours 
of the procedure, no patient of the Monsel Group had alterations in 
scarring, specifically necrosis due to the application of the solution. 
On the other hand, in the Suture Group, scar disorders were found in 
one patient (0.7%). Signs of infection, such as inflammation or wound 
suppuration, were detected in one patient (0.8%) of the Monsel Group 
and in seven patients (6.9%) of the Suture Group during postpartum 
control. These results suggest some potential bactericidal effect of the 
Monsel solution.

From another point of view, it was important to know if the 
application of the Monsel´s solution caused a sensation of burning, 
discomfort or pain at the application site. A qualitative survey of 
patients of both groups was performed. In the Monsel Group 25.3% 
of patients reported some discomfort immediately after the procedure 
compared with 21.5% in the Suture Group. This “non-significant” 
difference (p0.45) reveals that both procedures generate discomfort 
and dissatisfaction. It was observed that the discomfort, which is 
produced by the irritation that the Solution generates at the application 
site, decreases over the course of the days. It appears that over time 
Monsel’s solution is better tolerated tan the stiches.21–24

It was shown that the application of the Monsel Solution was 
effective for the stoppage of active bleeding of patients with first-
degree bleeding perineal tears, confirming the hypothesis that the 
treatment would prevent sutures in at least 50% of the patients.

The Monsel´s solution had lower adverse effects related to wound 
scarring, lower infection rates in the postpartum controls and without 
interference with the scarring process (Figures 6–8).

The patients did not present necrosis at the application site; and 
also, due to its bactericidal power, It provides a protective effect on 
the development of infections in the treated tears. 

As demonstrated in this research, the Monsel´s solution is effective, 
practical and safe for the treatment of first-degree bleeding perineal 
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tears. The procedure can be recommended in clinical practice. We 
suggest that in the presence of a first degree bleeding perineal tear, 
Monsel’s solution could be used in the first instance and in cases of 
persistence of active bleeding, traditional suture should be used.

 Figure 6 Paraurethral scarring. 

Figure 7 Complete scarring. 

Figure 8 Complete scarring 6hs. 
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