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Abstract
Background

The aim of this study was to explore anal mucosal injection of bulking agents as treatment for rectal prolapse in patients
with corrected anorectal malformations. To our knowledge, no prior research has been published on this matter.

Despite rectal prolapse being a common occurrence, treatment is poorly standardized due to a small number of cases and the
pathogenesis of rectal prolapse differing from that in healthy populations, often rendering usual treatments unsuccessful.

Materials and Methods

We used bulking agents usually used in endoscopic treatment of vesicoureteral re�ux (De�ux, Vantris) to treat rectal prolapse
in children with corrected anorectal malformations. We retrospectively analyzed pre- and intraoperative characteristics and
postoperative outcomes. Patients were recruited from our consultancy for patients with anorectal malformations.

Results

16 children were included. Average operating time was 31 minutes.

No intraoperative complications were recorded. Two patients showed minor bleeding, which ceased without further surgical
interventions. Three patients developed local erythema/infection, which improved under a short course of antibiotics. Follow
up ranged between 6 weeks and 76 months. One patient showed partial recurrence. No further complications were recorded.

Conclusions

Mucosal injection of bulking agents is a safe, minimally invasive and feasible treatment for rectal prolapse in this patient
collective. In the absence of major complications, surgery time and length of hospital stay proved to be short. Further studies
with larger samples, long-term follow up and direct comparison with alternative treatments should be conducted to explore
this opportunity further and optimize treatment.

Introduction
Treatment of rectal prolapse in general pediatric population usually consists in toilet training and stool regulation; only a
small portion of patients require operative intervention, mostly through sclerotherapy, rectopexy or cerclage (Thiersch’s
procedure) [1, 2].

A signi�cant patient group only poorly characterised by general notions on rectal prolapse is that of children who have
undergone surgery for anorectal malformations. While rectal prolapse is a relatively common occurrence after surgical
correction[3–5], with incidence varying between 1.6 and up to 20% depending on severity of malformation, presence of
vertebral anomalies and a low muscle quality score[4], this patient collective is often excluded from studies regarding rectal
prolapse[2]. Their management is hardly standardised and greatly varies between treatment centres.

Defecation disorders are commonly associated with anorectal malformations, however they are most probably not the main
cause for rectal prolapse in these patients. Rather, hypoplasia of sphincter and pelvic �oor muscles as well as the sacral bone
seems to be the problem [4, 6]. For this reason, the aforementioned usual treatment options often prove to be insu�cient.
Furthermore, operative techniques like rectopexy or sclerotherapy might damage or disturb the already fragile and
underdeveloped continence apparatus.

Having used sclerotherapy for several years in our department, results in patients with anorectal malformations were
unsatisfactory seeing a higher rate of recurrences and some cases of decreased anal sensation increasing continence
di�culties. So, we opted to improve the management of these cases.
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The underlying cause of rectal prolapse in these children seems to be an underdeveloped pelvic �oor resulting in insu�cient
counter bearing for rectal mucosa, the therapeutic principle regarded in this study is to support these de�cient structures with
hyaluronic acid/dextromer-gel. These products have mainly been used in the treatment of vesicoureteral re�ux to bulk up and
narrow the ureteric ostium and reinstate its valve mechanism- a principle not too different from the qualities important in the
continence apparatus. Mucosal injection has been successfully used to treat rectal prolapse [7], but to our knowledge not as a
treatment option for patients with corrected anorectal malformations.

The goal of our study was to establish an effective, minimally invasive, evidence-based treatment option for children with
rectal prolapse after corrected anorectal malformation.

Methods

Study design and patient collective
Our study comprised retrospective evaluation of a homogenous collective of 16 patients after surgical correction of anorectal
malformation who underwent surgery for rectal prolapse between 2014 and 2021. Patients were evaluated regarding
operating time, length of hospital stay, complications and outcome regarding symptoms and recurrences.

Included in the study were 12 male and 4 female patients between the age of 1 and 44 years (median age 5 years).
Underlying conditions were anorectal malformations of varying degrees (14x), meningomyelocele (1x), sacrococcygeal
teratoma (1x) (cf. Table 1).

9 patients had undergone initial corrective surgery in our department, 6 patients were referred to us after initial surgery at
other centres.

Nine patients described constipation prior to surgery, six did not suffer from constipation. Eight patients suffered from stool
incontinence preoperatively, seven were considered continent. Twelve patients underwent regular rectal irrigations. Patients
were only included in our study if they followed a successful bowel management regime.

Severity of prolapse was measured by rectal circumference affected by prolapse (8x full circumference, 8x half circumference
or less). Two patients were treated for recurrent rectal prolapse after previously having undergone sclerotherapy.

After hospital discharge, patients were followed up multiple times in our department’s paediatric proctology clinic, which most
already attended on a regular basis. We followed up on symptoms, complications, and possible recurrence of prolapse by
asking for subjective symptoms and complaints as well as visual examination for prolapse in a relaxed state as well as
exerting abdominal press.

All patients/their legal guardians were informed of and gave written consent to the procedure including off-label use of
bulking agents. Approval was given by the local ethics committee.
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Table 1
Characteristics of patient collective

Patient Sex Krickenbeck
classi�cation/prexisting
condition(s)

Age Fecal
continence

Rectal
irrigation

Constipation Prolapse
severity (%
anal
circumference)

Initial
surgery

1 f rectovaginal �stula,
esophageal atresia,
dysplastic left kidney

12 no yes yes 50% within
dept.

2 m rectourethral �stula,
tethered cord,
gallbladder agenesis,
neurogenic bladder,
ventricular septal defect

5 no yes yes 25% within
dept.

3 m rectoprostatic �stula 9 no yes yes 50% external

4 f cloacal malformation 2 yes no no 100% within
dept.

5 f cloacal malformation,
neurogenic bladder,
gallbladder agenesis,
duplex uterus, vertebral
malformation, tetralogy
of Fallot

2 yes yes yes 100% within
dept.

6 f sacrococcygeal
teratoma

5 yes no no 100% within
dept.

7 m rectovesical �stula,
hydronephrosis, urethral
stenosis, hypospadias,
caudal regression,
ventricular septal defect

3 no no yes 100% within
dept.

8 m rectoprostatic �stula,
esophageal atresia,
cleft lip and palate

11 yes yes yes 50% within
dept.

9 m rectoprostatic �stula,
multicystic left kidney

6 no yes no 50% external

10 m rectoprostatic �stula,
tethered cord

1 yes yes no 100% external

11 m rectoprostatic �stula,
scoliosis

7 no yes yes 100% external

12 m no �stula, dysplastic
left kidney, VUR,
agenesis of right kidney

10 yes yes no 30% within
dept.

13 m rectoprostatic �stula 1 N/A no no 50% within
dept.

14 m meningomyelocele 44 no no yes 100% N/A

15 m rectourethral �stula 4 yes yes no 100% external

16 m No �stula, dysplastic
left kidney

10 no yes no 50% external

Operative Technique
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All patients underwent the procedure in general anaesthesia. In 4 cases, other interventions such as cystoscopy,
esophagoscopy or orchidopexy were performed on the same occasion.

Positioned in lithotomy position, the anus was inspected and calibrated with hegar sounds. If necessary (14x (88%)),
prolapsed rectal mucosa was dissected sparingly without affecting the anal skin and absorbable sutures were placed.
Afterwards, the mucosa was injected with Vantris or De�ux using a standard 24 Fr injection needle. Injection points and thus
injection volume (1-3ml) varied depending on the agent used as well as the location and severity of the prolapse.

After observation overnight, patients were examined and discharged on the following day (unless a longer stay was
necessary due to other treatments or interventions) without being given dietary restrictions. Stool-regulating medication was
only given when it had been part of the patients’ regimen prior to the intervention. Patients who conducted anal irrigations
were able to continue from the �rst postoperative day.

Bulking agents
Injected agents consisted in those used for therapy of vesicoureteral re�ux (VUR) in our department over the course of this
study. Thus, they were subject to change over time, while their general mode of action of bulking up the surrounding tissue
long-term remains the same.

Between 2014 and 2021, De�ux (Palette Life Sciences, Santa Barbara, CA, USA) was used. De�ux contains 5mg DEAE
dextranomer, 15mg hyaluronic acid and 6,9mg sodium chloride per ml.

After injection, the hyaluronic acid and dextranomer microspheres (Dx/HA) bulk up the affected tissue, with the dextranomer
microspheres inducing �broblasts to provide a long-term effect even after absorption [8].

In 2015, VANTRIS (Promedon, Córdoba, Argentina) was used. It consists of polyacrylate/polyalcohol-copolymer (PPC)-
particles in a 40% glycerol carrier[9]. While the mode of action is mostly the same, VANTRIS does not get absorbed over time
and remains in situ. Furthermore, animal studies have shown increased �brosis in adjacent tissue compared to Dx/Ha agents
[10].

Results
The average operating time was 31 minutes (cf. Table 2). Average length of hospital stay was 1,8 days (cf. Table 2).

There were no complications reported during surgery or anaesthesia. Immediately postoperatively, two patients (13%) showed
minor bleeding which ceased upon the application of topical haemostatics and did not require further interventions. Two
patients (13%) developed surgical site erythema, which quickly resolved after a short-term course of intravenous antibiotics.
No systematic in�ammatory signs were reported. One patient developed surgical site abscess six weeks postoperatively
caused by non-absorption of a suture. The abscess drained spontaneously and healed quickly under a course of orally
administered antibiotics.

At discharge examination, prolapse was visible in none of the patients (Cf. Fig. 1).

Median follow up time was 24 (2-76) months (cf. Table 2). At �rst follow-up, one patient (6%) presented with partial
recurrence of prolapse. Another patient presented with prolapse on the contralateral hemicircumference. At last follow-up,
only said patient with early recurrence showed partial residual prolapse.

Two patients reported an improvement in continence and anal sensation. Otherwise, no change in continence or constipation
were reported. Those who had conducted rectal irrigation preoperatively proceeded to do so without problems. No cases of
anal stenosis were observed. No symptoms such as bleeding or pain were recorded.
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Table 2
Operative results

Patient Surgery time Bulking
agent

Dissection Complications Hospital
stay
(nights)

Follow up
(months)

Recurrence

1 00:51h 2ml
De�ux

yes none 1 71 none

2 00:17h 1,2ml
Vantris

no erythema/
infection

4 27 none

3 00:30h 2ml
Vantris

yes light bleeding 1 42 none

4 00:14h 2ml
Vantris

no none 1 47 none

5 01:00 h incl.
Cystoscopy

1ml
Vantris

yes none 1 76 none

6 00:21h 1ml
Vantris

yes none 1 34 none

7 00:38h 1ml
Vantris

yes none 2 40 none

8 00:43h incl.
esophagoscopy

2ml
De�ux

yes light bleeding 2 16 none

9 00:27h 2ml
De�ux

yes erythema/
infection

3 19 none

10 00:58h 2ml
De�ux

yes none 2 23 none

11 1:34h incl.
orchidopexy

2ml
De�ux

yes none 2 5 none

12 00:27h 3 ml
De�ux

yes none 1 12 none

13 1:16h incl. bilateral
orchidopexy

3ml
De�ux

yes none 2 3 none

14 00:31h 3ml
De�ux

yes none 3 12 none

15 00:34h 2ml
De�ux

yes none 1 6 partial

16 0:42h 2ml
De�ux

Yes abscess 6 weeks
postoperative

1 2 none

Discussion
The aforementioned results of this study show mucosal injection to be a safe and feasible treatment for rectal prolapse in
children with corrected anorectal malformation.

Not only is its success rate (94%), higher than what has been described for alternative therapies such as sclerotherapy (77%
[11]), mucosal resection (66-75%) [12, 13] or rectopexy (30-90% [2, 14, 15], depending on technique).

The absence of relevant complications, short operating time leading to shortened anaesthesia time as well as short hospital
stay must be valued especially in a patient collective that, in most cases, at a young age already has a long history of surgery
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and hospitalisation. Patients only had to stay in hospital overnight due to billing technicalities of the German healthcare
system while the procedure itself could certainly be conducted in an outpatient setting.

The minimally invasive procedure avoids damaging the already fragile and underdeveloped continence apparatus. The
possibility to almost immediately return to the patients’ bowel management regimen without losing rhythm is of great value
to the children’s quality of life.

The simplicity of the surgical technique and the wide availability of the necessary tools and supplies render it an easy option
for standardised treatment.

While this technique has been referred to as and compared to sclerotherapy [7], the principle is a different one: Sclerotherapy
describes an injection into the rectal corpus cavernosum, leading to a reduction in haemorrhoids on one hand, and a
strengthened connection between mucosal and muscular layers of the rectal walls through �brous adhesions on the other.

The technique described in our study aims for an injection in the mucosa only, bulking up the surrounding tissue und thus
supporting the hypoplastic pelvic �oor as counter bearing for the rectal mucosa, considering the different pathogenesis of
rectal prolapse in children with anorectal malformations, and offering a more suitable treatment.

While publications on the treatment of rectal prolapse in this patient collective are scarce, some comparisons and
conclusions can be drawn: While Belizon et al. [4] focus on epidemiology and predisposing factors instead of treatment
options, Brisighelli et al. [13] stress the importance of su�cient bowel management as primary treatment for rectal prolapse
and characterize operative treatment as merely symptomatic. In our case, all of our patients already conducted su�cient
bowel management preoperatively without reduction of rectal prolapse. Furthermore, our method does not stop at treating
symptoms but tries to improve the underlying anatomical conditions.

Sato et al. [12] suggest a two-�ap anoplasty. In comparison, this technique comes with a signi�cantly longer operating time
(average 170 minutes), two weeks of total parenteral nutrition and hospital stay, and seems more invasive, with the threat of
losing features of the highly specialized anal skin.

Zornoza et al. [16] present a long-term analysis of their management of rectal prolapse. This publication focuses on very
early postoperative prolapse, treatment was conducted before colostomy closure. As only the abstract was available to us, no
conclusive comparison could be made; albeit a higher recurrence rate (15%) was reported.

Of course, our study is not void of certain limitations:

Firstly, a larger patient sample would be desirable. Anorectal malformations per se are a rare occurrence (incidence 4:10,000
new-borns [17]), so collecting larger patient groups with this speci�c complication after treatment will always be an issue,
seeing as our department already is one of the bigger centres for treating anorectal malformations in Germany.

Secondly, follow up time must be considered speci�cally seeing as both absorbable and non-absorbable agents were injected
and, while not showing any short-term differences, might show variable long-term outcomes. Longer-term effects of up to 18
years’ follow up are known for both agents when used for VUR treatments, with both showing favourable outcomes (albeit a
slightly higher recurrence rate for Dx/HA) and hardly any observed long-term complications [18–20].

While non-absorbable PPC agents seem to be holding most their volume over time, possibly due to increased �brosis[10], a
slight volume loss was described for Dx/HA agents, which might show recurrences on the long term[8, 21].

One must still consider possibly different results and impacts on the rectal mucosa. Animal studies with injection into
different tissues did not seem to induce DNA- or major tissue changes [8, 9]. Also, Dx/HA agents have been successfully used
for a multitude of purposes [22–24] including rectal prolapse in children without anorectal malformations [7] over ten years,
without any long-term issues.
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Conclusions
Anal mucosal injection of bulking agents seems to be a safe and effective treatment for rectal prolapse in patients with
corrected anorectal malformations. No major complications, postoperative symptoms or recurrences were recorded.
Operating time and hospital stay were shorter compared to alternative operative treatment options.

In this �rst study on the matter, mucosal injection seems to be a favourable treatment option in this patient collective. Studies
comprising larger patient groups over a longer follow-up timespan remain desirable for the future.
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Figure 1

a) Preoperative �ndings, b) Surgical site directly postoperative, c) Results after six years (pat. 5), two weeks (pat.6) and six
weeks (pat. 7). Note typical characteristics of anorectal malformation: Hypoplastic pelvic �oor, missing anal fold.


