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Objective To evaluate the effectiveness of a laparoscopic niche

resection on niche-related symptoms and/or fertility-related

problems, ultrasound findings and quality of life.

Design Prospective cohort study.

Setting University hospital.

Population Women with a large niche (residual myometrium

<3 mm) and complaints of either postmenstrual spotting,

dysmenorrhoea, intrauterine fluid accumulation and/or difficulties

with embryo transfer due to distorted anatomy.

Methods Women filled out questionnaires and a validated

menstrual score chart at baseline and 6 months after the

laparoscopic niche resection. At baseline and between 3 and

6 months follow up niches were evaluated by transvaginal

ultrasound.

Main outcome measures The primary outcome was reduction of

the main problem 6 months after the intervention. Secondary

outcomes were complications, menstrual characteristics,

dysmenorrhoea, niche measurements, intrauterine fluid, surgical

outcomes, satisfaction and quality of life.

Results In all, 101 women underwent a laparoscopic niche

resection. In 80 women (79.2%) the main problem was improved

or resolved. Postmenstrual spotting was significantly reduced by

7 days at 6 months follow up compared with baseline.

Dysmenorrhoea and discomfort related to spotting was also

significantly reduced. The residual myometrium was increased

significantly at follow up. The intrauterine fluid was resolved in

86.9% of the women with intrauterine fluid at baseline; 83.3% of

women were (very) satisfied. The physical component of quality

of life increased, the mental component did not change.

Conclusions A laparoscopic niche resection reduced postmenstrual

spotting, discomfort due to spotting, dysmenorrhoea and the

presence of intrauterine fluid in the majority of women and

increased the residual myometrium.

Keywords Caesarean scar, caesarean section, laparoscopic niche

resection, niche, postmenstrual spotting, spotting.

Tweetable abstract Laparoscopic niche resection reduces niche-

related problems and enlarges the residual myometrium.
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Introduction

After incomplete healing of the uterine caesarean section

scar a niche can be observed. A niche is a disruption of the

integrity of the myometrium at the site of the caesarean

scar. It can be visualised by sonohysterography or hys-

teroscopy.1–3 Niches with a minimum depth of 1 or 2 mm

can be visualised in approximately 60% of women and

large niches (with a residual myometrium [RM] <50% of

the total myometrial thickness) in 24% with sonohysterog-

raphy at 3–12 months after caesarean section (see Figure 1

for a large niche).1,2 Niches are reported to be associated

with postmenstrual spotting.1–3 Other symptoms include

Study registration: The study is registered in the ISRCTN register (ref. no.

ISRCTN02271575) on 23 April 2013.
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dysmenorrhoea and chronic pelvic pain.4,5 It has been pos-

tulated that the accumulation of fluid and mucus in a large

niche may impair fertility due to reduced implantation and

penetration of spermatozoa.6 Furthermore, a niche can

cause inaccessibility to the uterine cavity, in particular in

retroflected uteri, causing problems during intrauterine

insemination or embryo transfer. A niche can cause obstet-

ric complications as well, such as niche pregnancies,

malplacentation or uterine rupture.7–9

A laparoscopic niche resection can be considered for

large problematic niches with an RM of <3 mm in women

with a desire to conceive. However, current evidence for

the efficacy of niche resection in the reduction of symp-

toms and the effect on reproductive outcomes of this inno-

vative therapy is scarce.10 Laparoscopic niche resection was

first described by Jacobson et al. in 2003.11 Most of the fol-

lowing studies have a retrospective design and as a conse-

quence were not always able to make a comparison with

baseline data. To date, the largest prospective study

included 38 women.12

The aim of the current prospective study was to evaluate

the effectiveness of a laparoscopic niche resection on post-

menstrual spotting, dysmenorrhoea, intrauterine fluid, qual-

ity of life and on ultrasound findings at 6-month follow up.

Methods

A prospective cohort study was performed between 2010

and 2015 in the Department of Obstetrics and Gynaecology

in VU Medical Centre in Amsterdam, the Netherlands. All

women with a niche and an RM <3 mm measured with

sonohysterography, and one or more of the following prob-

lems—(1) postmenstrual spotting; (2) dysmenorrhoea; (3)

midcycle intrauterine fluid accumulation diagnosed during

fertility workup and considered to hamper implantation or

(4) difficulties with the embryo transfer and preferring a

surgical therapy—were asked to participate in the study.

Postmenstrual spotting was defined as either ≥2 days of

intermenstrual spotting, or ≥2 days of brownish discharge

immediately at the end of the menstrual period when the

total period of the menstrual bleeding exceeded 7 days.

Exclusion criteria were an age <18 years, contraindica-

tions for general anaesthesia, pregnancy, a (suspected)

malignancy, uterine or cervical polyps, submucosal fibroids,

atypical endometrial cells, cervical dysplasia, cervical/pelvic

infection, presence of a hydrosalpinx or an irregular cycle

(>35 days or intercycle variation ≥2 weeks). We did not

offer surgery to asymptomatic women with a large niche

and a desire to conceive because we do not know yet if a

laparoscopic niche resection reduces the risk of obstetric

complications. Eligible women who had no (future) desire

to conceive were advised to take hormones, use a levonor-

gestrel intrauterine device or undergo a hysterectomy.

Women were informed about the study methods and the

experimental character of this surgical intervention. They

were also urged to use contraceptives for 6 months after

the intervention to allow the uterine scar to heal properly

and we advised a primary caesarean section at term during

subsequent pregnancies. All women that met the selection

criteria were included consecutively and signed informed

consent before surgery. The niche resection was not per-

formed outside the study.

Figure 1. A schematic overview of the method of laparoscopic niche resection under hysteroscopic control and the ultrasound image of the niche.
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Intervention
The niche resection was executed by two of the three

gynaecologists (HB, JH, WH). The niche resection was

guided by hysteroscopy (Figure 1). After filling the bladder

with 200 ml blue dye solution the niche was opened using

a a monopolar hook and excised with a cold scissor. All

fibrotic tissue was excised. The wound was sutured in two

layers, approximating the full thickness, including the

endometrium. The first suture layer included four separate

vicryl sutures, the second layer was a single double invert-

ing suture. Adhesion barrier (hyaluronic acid) was used.

After the first 50 procedures we additionally shortened the

round ligaments in the case of an extreme retroflected

uterus to minimise counteracting forces on the wound. The

anatomic result was assessed at the end of the procedure

by hysteroscopy. A urinary catheter was removed after

approximately 12 hours. Applied surgical technique, find-

ings, and perioperative and postoperative complications

were registered. Details of the technique are described and

illustrated in our step-by-step tutorial (J.A.F. Huirne,

A.J.M.W. Vervoort , R. De Leeuw, H.A.M. Brölmann, W.J.

Hehenkamp, Submitted).

Outcome measures
The primary outcome was the reduction of the main prob-

lem at 6-month follow up. Reduction of the main problem

was defined as—(1) a reduction in the number of days of

postmenstrual spotting, (2) a reduction of dysmenorrhoea

(visual analogue scale score), (3) the absence of intrauterine

fluid or (4) a substantial enlargement of the RM of the

niche (as surrogacy outcome for ease of embryo transfer)

measured with transvaginal ultrasound (TVU).

Secondary outcome measures were postmenstrual

spotting, spotting at the end of the menstruation, inter-

menstrual spotting, dysmenorrhoea (visual analogue scale

0–10), discomfort due to spotting (visual analogue scale

0–10), surgical outcomes (operating time, blood loss, satis-

faction of the gynaecologist on a Likert scale [0–5 scale]),

complications, quality of life (SF36),13 women’s satisfac-

tion, niche characteristics using TVU and presence of

intrauterine fluid. Women completed questionnaires and a

validated menstrual score card14 at baseline and 6 months

after the intervention. Quality of life was assessed at

3 months and TVU was executed at baseline and between

3 and 6 months follow up. All women received sonohys-

terography at baseline, but given the discomfort, this was

not repeated on a routine basis after the intervention and

was not taken into account in our analyses.

Niche measurements
At baseline, women underwent TVU and sonohysterogra-

phy to assess uterine and niche characteristics. We assessed

the position of the uterus and fluid accumulation in the

niche and uterine cavity. Using both TVU and sonohys-

terography, the niche was measured in the sagittal plane

where the niche was the largest (maximum depth, thinnest

RM). Niche depth and RM were assessed in a standardised

manner (Figure S1a). The niche was also measured in the

transverse plane where the largest dimensions were visible

(Figure S1b).

Statistical analysis
All tests were performed two sided and a P-value < 0.05

was considered statistically significant. The difference

between follow-up moment and baseline of continuous

data were analysed using the Wilcoxon signed rank test for

related samples because of a nonparametric deviation of

the data. A Fisher’s exact test was used to evaluate the pres-

ence of (midcycle) intrauterine fluid. Both satisfaction of

patients with the treatment and of gynaecologists with the

anatomic result reported on a Likert-scale at 6 months

were transformed into binary data using ‘dissatisfied’ (com-

bining dissatisfied, very dissatisfied or neutral) or ‘satisfied’

(combining satisfied or very satisfied) as values. To exclude

any confounding effect of amenorrhoea due to continuous

use of hormones or pregnancy we executed a subgroup

analysis excluding these women.

Results

In total 158 women with a large niche visited our outpa-

tient department in the study period because of symptoms

or fertility problems. Of these women, 35 women received

a conservative therapy (hormonal medication or expectant

management). One woman with a very low niche received

a vaginal niche resection. An additional 17 women without

the desire to preserve the uterus received a laparoscopic or

vaginal hysterectomy. Finally 105 women gave informed

consent and were included in the study. In two women we

did not perform a laparoscopic niche resection because

they became pregnant during the period when they were

placed on the waiting list (mean of 6 months). Two

women decided not to undergo the niche resection and

wished for expectant management. In total, 101 women

underwent a laparoscopic niche resection. Baseline charac-

teristics are reported for all women. Two women were lost

to follow up and two women did not want to fill out the

questionnaires (Figure 2).

The flowchart (Figure 2) presents the number of women

for whom data were present for the different outcomes.

Baseline characteristics
Baseline characteristics are presented in Table 1. In total

55% of the women reported postmenstrual spotting, 11%

dysmenorrhoea, 28% midcycle intrauterine fluid accumula-

tion and 6% difficulties with the embryo transfer as their
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main problem and reason for participating in the study.

However, most of the women reported more than one

symptom; 84% postmenstrual spotting, 41% dysmenor-

rhoea, 46% midcycle intrauterine fluid accumulation and

21% problems during embryo transfer due to a distorted

anatomy and 47% had previous unsuccessful assisted

reproductive therapies.

Surgical outcomes
Surgical outcomes are reported in the Supplementary

material (Table S1). In total, five complications occurred

during the niche resection: one reactive conversion to a

laparotomy was needed because of an entry-related vessel

injury, one additional suture was needed to treat bleeding

from a branch of an epigastric vessel, two muscular blad-

der lacerations were sutured during the same procedure

and in one woman the uterus was perforated with the

hysteroscope during the dissection of the bladder. In 30%

of the women, additional shortening of the round liga-

ments was executed. During hysteroscopic evaluation

immediately after uterine closure no niche could be iden-

tified in 56% and a niche of <1 mm depth in 44% of the

women. Subjective evaluation of the anatomic result at

the end of the intervention by the primary surgeon was

satisfactory in all cases.

Reduction in reported symptoms or problems
In 80 women (79.2%) the main niche-related problem was

improved at 6 months follow up (Table S2).

Menstrual characteristics
Menstrual characteristics, except for dysmenorrhoea, are

presented only for the women who experienced post-

menstrual spotting at baseline (n = 85) (Table 2). Med-

ian postmenstrual spotting reduced from 9 days

(interquartile range [IQR] 6–14 days) at baseline to 2

(IQR 0–4) days at 6 months follow up (P ≤ 0.01).

Intermenstrual spotting reduced from 5 days (IQR 1–
10) at baseline to 0 (IQR 0–0) days (P ≤ 0.01). Dys-

menorrhoea reduced from a median score of 6.0 (IQR

4.0–8.0) at baseline to 4.0 (0.0–7.0) (P ≤ 0.01). Median

discomfort due to spotting reduced from a score of 7.2

(IQR 5.0–9.0) to 0 (IQR 0.0–3.0) (P ≤ 0.01) (Table 2).

A subgroup analysis, excluding women with

Figure 2. Flowchart. *Menstrual characteristics are analysed for women who experienced postmenstrual spotting at baseline (n = 85).
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amenorrhoea due to the use of continuous oral contra-

ceptives, Mirena intrauterine device, gonadotrophin-

releasing hormone agonist or pregnancy at follow up,

gave consistent results for all menstrual outcomes for

the 6 months follow up (Table S3).

Sonographic characteristics of the niche and
intrauterine fluid accumulation
Niche characteristics were measured in 87 out of 101

women (86.1%) between 3 and 6 months follow up

(Table 2). The median depth of the niche reduced from

9.9 mm (IQR 7.2–13.4) to 4.2 mm (IQR 2.6–6.7)
(P ≤ 0.01). Median residual myometrial thickness increased

from 1.2 mm (IQR 0.8–1.7) to 5.3 mm (IQR 4.0–6.9) at

follow up (P ≤ 0.01) (Figure S2).

In 48 women (57.1%) the RM was >5 mm and in 41

women (59.4%) the RM was thicker than 50% of the total

myometrial thickness. Intrauterine fluid was seen in 46% of

the women at baseline and in 6.5% at follow up (P = 0.08,

OR 0.18 95% CI 0.02–1.46).

Quality of life and women’s satisfaction
The quality of life was reported by 84 women (83.1%). The

physical component of quality of life increased from 52.6

(IQR 46.3–57.8) to 55.2 (IQR 47.7–58.2) (P = 0.04). The

total mental component scale did not change. The satisfac-

tion questionnaire was filled out by 54 women (53.5%). At

6 months follow up 45 women (83.3%) were (very) satis-

fied (Table S4).

Additional interventions
Three women received a hysteroscopic niche resection

before 6 months follow up because of persisting spotting

and a small remaining niche after the laparoscopic niche

resection. One woman received a gonadotrophin-releasing

hormone agonist because of severe endometriosis and was

down-regulated until her following in vitro fertilisation

cycle.

Learning curve and failed procedures
The median operating time was 17.5 minutes less in the

second 51 women (132.5 minutes [IQR 110–161]
(P ≤ 0.01) compared with the first 50 women (150 minutes

[IQR 145–180]). Total blood loss and complication rate or

failed procedures did not differ between these groups.

In 19 women (22.3% of women with spotting) postmen-

strual spotting did not improve. In 12 women (11.9%) the

RM did not enlarge and remained <3 mm. Dysmenorrhoea

did not improve in 14 women (34.1%) and in five women

(10.9%) accumulation of intrauterine fluid remained

present.

Discussion

Main findings
This is the largest consecutive cohort on laparoscopic niche

resection that has been published. Sonographic features

improved as indicated by the increased RM. In 79.2% of

women the main problem improved or resolved. Further-

more spotting, dysmenorrhoea and physical quality of life

improved and women were very satisfied. Also, results are

promising for patients with fertility problems or undergo-

ing fertility therapy, since intrauterine fluid disappeared in

most women and the niche depth decreased and residual

myometrium increased, which might ease the possibility for

inserting a catheter into the correct location for embryo

transfer.

Strengths and limitations
As far as we are aware this is the first large prospective

cohort study that evaluated the effect of a laparoscopic

niche resection on niche-related symptoms and/or fertility-

related problems and ultrasound findings at a follow up of

Table 1. Baseline characteristics

Parameter n = 101

Age (years) 32.8 � 10.8

Body mass index (kg/m2) 24.5 � 3.5

Smoking 22 (22.2%)

Use of anticoagulation 2 (2.0%)

Parity 1 (1–2)

Number of caesarean sections 1 (1–1)

Time since last caesarean section (months) 45 (28.0–62.0)

Main indication for the intervention

Postmenstrual spotting 56 (55.4%)

Dysmenorrhoea 11 (10.9%)

Intrauterine fluid 28 (27.7%)

Reconstructing anatomy for fertility treatment 6 (5.9%)

Problems*

Postmenstrual spotting 85 (84.2%)

Dysmenorrhoea 41 (40.6%)

Intrauterine fluid 46 (45.5%)

Difficulties during the insertion

of an embryo transfer or

intrauterine insemination catheter

21 (20.8%)

Wish to conceive 89 (92.7%)

Subfertility (>1 year) 71 (70.3%)

Fertility treatment in history

Ovulation induction 3 (3.1%)

Intrauterine insemination 17 (17.5%)

In vitro fertilisation 27 (27.8%)

Data are reported as mean � standard deviation, median

(interquartile range) or n (valid %).

*Problems that were reported by the patient as one of the reasons

for the intervention.
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6 months. Women were all included consecutively and all

inclusion and exclusion criteria have been well described.

We used a standardised protocol for the niche resection,

ultrasound evaluation of the uterus and niche measure-

ment. We used validated questionnaires to evaluate quality

of life and menstrual pattern.13,14 We applied an additional

analysis excluding women with amenorrhoea, which

showed robustness of our results.

Our study’s limitations include that results might be

influenced by a learning curve in performing the niche

resection; however, that is in fact what happens in reality

but should be taken into account in counselling. A number

of women had co-morbidities such as endometriosis or ade-

nomyosis, which might have led to an underestimation of

the effect of the intervention on pain complaints or healing

of the uterine wound. Additionally a substantial number of

women had chronic pelvic pain and/or dyspareunia before

the study, but we did not measure this as an outcome.

Niche characteristics were measured in 86.1% of partici-

pating women. A number of women did not come to the

follow up or were evaluated in other hospitals because of

the distance from their living address to our hospital.

We used a standardised method to measure niche charac-

teristics, in which we agreed to measure the depth and the

RM of the niche at the deepest point with the smallest RM.

We learned that the use of only the measurements of the

depth and the RM does not give an adequate image of the

actual size of the niche. One can measure a niche with a

comparable RM thickness, independent of the volume of the

niche, this is illustrated in the Supplementary material (Fig-

ure S3). Given the proven association between niche volume

and postmenstrual spotting,1 it would have been more

appropriate if additional sagittal length, transversal width

and/or three-dimensional volume of the niche were mea-

sured. In addition, in case of a lateral branch, it is important

to measure the niche sizes at the location of the ‘main’ niche

and at the site of the lateral branch. These measurement

advices are also supported by the Niche Task Force of the

European Society for Gynaecological Endoscopy. A Delphi

study of these advices will be published soon.

An increase in RM is a surrogate outcome for the esti-

mated ease of embryo transfer; however, take-home-baby

rate is the best reproductive outcome but this requires a

longer follow up.

Table 2. Menstrual and niche characteristics

Parameter Baseline 6 months P-value

Bleeding characteristics

Days of clear red blood loss during menstruation 4 (3–5) 4 (3–5) 0.81

Total days of spotting (postmenstrual spotting*) 9 (6–14) 2 (0–4) <0.01

Intermenstrual spotting (days) 5 (1–10) 0 (0–0) <0.01

Discomfort due to spotting (VAS 0–10) 7.2 (5.0–9.0) 0 (0–3.0) <0.01

Dysmenorrhoea (VAS 0–10) 6.0 (4.0–8.0) 4.0 (0–7.0) <0.01

Use of hormonal medication

Oral contraception 13 (15.7%) 19 (26.8%)

Mirena intrauterine device 1 (1.2%) 0

Gonadotrophin-releasing hormone agonist 0 1 (1.4%)

Continuous oral contraception 0 2 (2.8%)

Pregnancy

Pregnant 2

Niche characteristics

Number of women 101 87

Position of uterus

Anteroverted 35 (36.8%) 40 (56.3%) <0.01

Stretched 12 (11.9%) 12 (16.9%) 0.66

Retroverted 41 (43.2%) 18 (25.4%) <0.01

Extreme retroverted** 7 (7.4%) 1 (1.4%) 0.77

Median depth niche (mm) 9.9 (7.2–13.4) 4.2 (2.6–6.7) <0.01

Median residual myometrial thickness (mm) 1.2 (0.8–1.7) 5.3 (4.0–6.9) <0.01

Intrauterine fluid 42 (45.7%) 6 (6.5%) 0.08 (OR 0.18; 95% CI 0.02–1.46)

Data are reported as median (IQR) or as n (valid %). All menstrual characteristics are given for women with postmenstrual spotting at baseline,

except for dysmenorrhoea. Dysmenorrhoea is reported for all women.

*Postmenstrual spotting is defined as two or more days of intermenstrual spotting, or two or more days of brownish discharge immediately after

the menstrual period when the total period of the menstrual bleeding exceeded 7 days.

**Extreme retroverted was defined as a position of the uterus at an angle of ≤45 degrees with the cervix.
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Interpretation
Several case reports, case series and small prospective

cohort studies with a maximum of 38 included women and

one larger retrospective comparative study (n = 59) have

been reported.5,12,15–35 Eleven articles (including a total of

65 women) reported a reduction or complete resolution of

postmenstrual spotting; however, this was mostly not mea-

sured in a standardised way.5,16,18,20,21,24–27,29 Pelvic pain

and/or dysmenorrhoea was reported to be resolved after

laparoscopic niche resection in 36 women.5,18,21,29 The

residual myometrial thickness was increased after laparo-

scopic niche resection in all studies, but only three studies

compared the outcomes with baseline measurements.15–17

Although these studies are mainly of small sample size or

have a retrospective design, reported results are compara-

tive to our findings.

Dysmenorrhoea only slightly improved in our study.

Hypothetically this could be explained by a reduction of

accumulation of blood in the niche and related uterine

contractions, although this needs to be confirmed. Given

the fact that we found co-morbidity, such as endometriosis,

in 22.8% of the women it cannot be expected that all pain

symptoms will be resolved so it is important to include this

information in pre-operative counselling.

An interesting finding was the high score for spotting-

related discomfort (7.2 on a scale of 0–10) at baseline,

which emphasises that spotting should not be neglected as

a bothersome symptom and should be taken seriously by

healthcare providers. The number of days of postmenstrual

spotting is additional to the normal menstrual bleeding

days. At 6 months follow up postmenstrual spotting was

reduced in 77.7% of women. Physical quality of life

improved significantly 6 months after the intervention,

which is a valuable observation, but the clinical importance

of this improvement in a general (not niche-specific) qual-

ity of life questionnaire can be questioned. Improvement of

outcomes was not related to the niche depth or RM; how-

ever, it would have been more appropriate to measure the

volume to assess possible associations.

Future perspectives
Future research should focus on long-term follow up of

complaints, niche characteristics and fertility outcome and

on identifying predictors for clinical failure.

Before offering a large surgical procedure with possible

complications to women with spotting or dysmenorrhoea,

we have the opinion that hormones should be offered first,

although there is limited evidence on the effectiveness of

hormonal therapy on niche-related symptoms.36,37 Future

studies are needed to evaluate the effectiveness of hormonal

therapies in comparison to hysteroscopic or laparoscopic

niche resection, dependent on the size of the niche, the

RM and future desire to conceive.

According to the IDEAL (Idea, Development, Explo-

ration, Assessment, and Long-term study) framework,

developed to assess the stage of implementation of new

surgical techniques,38 we may conclude that the phases of

Idea and Development have been more or less completed

and that the laparoscopic niche is entering the explorative

phase. This means that its feasibility and safety have been

proven and that it is time to set up comparative trials. In

the current study we did not include women without

niche-related symptoms or problems with their fertility

therapies. The benefit of a laparoscopic niche resection in

asymptomatic women with large niches and subfertility

should be studied in a randomised controlled trial before it

is implemented for this indication in daily practice.

Conclusion

A laparoscopic niche resection reduces postmenstrual spot-

ting by 7 days, it reduces discomfort due to spotting, dys-

menorrhoea and the presence of intrauterine fluid in most

women and enlarges the RM 6 months after the interven-

tion. Despite the promising results, not all women bene-

fited from the procedure and given the possible learning

curve the intervention should preferably be executed in

centres with special expertise only. Future studies need to

be performed to identify which women and which specific

niche characteristics will benefit most from this procedure.

More studies and preferably randomised trials comparing

this intervention with expectant management are needed to

assess the real benefit of this procedure.
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