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Abstract

Background: Rectal prolapse is a condition where the rectum protrudes through the anus. This study aimed to evaluate the

effectiveness of perirectal sclerotherapy using a 50% dextrose injection as a primary surgical procedure for rectal prolapse in

children under 14 years of age.

Objectives: The purpose of the study was to evaluate the efficacy, safety, and advantages of perirectal sclerotherapy using a 50%

dextrose injection as a primary surgical procedure for rectal prolapse in pediatric patients.

Methods: This clinical trial involved 40 patients diagnosed with rectal prolapse, who were treated with perirectal sclerosant

(dextrose 50%) injection. All patients had grade III or grade IV rectal prolapse. Three injections of 50% dextrose were

administered into the area around the anus and the submucosa, 2 - 3 cm above the dentate line, while the patient was in the

lithotomy position. Injections were given at the 3, 6, and 9 o'clock positions around the anus (1 cc/kg at the 6 o'clock position and

0.5 cc/kg at the 3 and 9 o'clock positions). The patients were followed up for recurrence and complications at three-month and

six-month intervals, respectively.

Results: The patients had an average age of 5.62 years, with the majority being male (77.5%). The average time between symptom

onset and sclerotherapy administration was 6.60 ± 1.73 months. Five patients experienced edema around the anus and injection

site on the first day of observation. At the second examination (one week later), only one patient had cellulitis. At the three-

month visit, eight patients exhibited symptoms of rectal mucus discharge, which were considered mid-term complications. In

the final examination at six months, four patients experienced prolapse recurrences.

Conclusions: Based on the findings, it can be concluded that perirectal sclerotherapy using a 50% dextrose injection is an

effective primary surgical procedure for rectal prolapse in children under 14 years of age. The treatment is simple, inexpensive,

and associated with minimal risk of complications and short recovery times compared to open surgery.
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1. Background

Rectal prolapse is prevalent in children between the

ages of one and four. The overwhelming majority of

cases of pediatric rectal prolapse are idiopathic, with no

known cause. However, anatomical and viral factors

contribute to the development of this disease (1). Rectal

prolapse is initially treated conservatively for at least six

months, and if there is no response and symptoms

persist, surgical intervention is required (2). Some

systemic disorders, nerve damage, and defects, such as

cauda equina syndrome, can cause rectal prolapse (3, 4).

Therefore, it is important to consider and treat these as

well. Background conditions such as constipation and

diarrhea can result in prolapse after each defecation,

causing anxiety in the child and parents, necessitating

frequent emergency visits and hospitalizations, and

requiring repetitive manipulation of the rectum to

reduce the prolapse (5-7). Therefore, a variety of surgical

procedures through the perineum or abdomen have
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been suggested for the treatment of prolapse that is

resistant to medical treatment (8). Proctopexy through

the anus with submucosal injection of a sclerosing

agent appears to be associated with fewer complications

and quicker recovery, and it can be readily repeated to

achieve the desired treatment outcome (9). Compared

to Deflux, dextrose 50% as a sclerosant is considerably

more accessible and inexpensive. Many trials have used

the sclerosing medication Deflux, which is highly

effective in reducing recurrences and adverse effects,

such as the development of fistulas and abscesses (10).

In children with rectal prolapse, medical treatment lasts

at least three to six months and consists of nutritional

style and pattern modification, elimination of the

underlying cause, and parental training to reduce the

prolapse (7, 11). Surgical or non-surgical interventions

are considered if a patient does not respond to medical

treatment (12). Most surgeons oppose different surgical

techniques, such as intra-abdominal rectal prolapse

repair (13). Perianal surgical techniques like Thiersch

wire are not commonly used on children (14). In recent

years, submucosal and perirectal injections for

sclerotherapy have become more prevalent and have

been reported to have satisfactory outcomes and fewer

adverse effects (15). To avoid damaging the entire anal

canal, it is critical to carefully select the type, depth, and

volume of sclerosant injected. Sclerotherapy has been

linked to rare complications such as infection, mucosal

sloughing, perianal fistula, and abscess formation (16).

As the advancement of less invasive techniques has

resulted in improved safety and efficiency, this study

investigates the results and adverse effects of perirectal

sclerotherapy administered via the anus in infants with

rectal prolapse.

2. Objectives

The objective of this study was to evaluate the results

and adverse effects of perirectal sclerotherapy

administered via the anus in infants with rectal

prolapse. The study aimed to assess the efficacy and

safety of this approach as a treatment option for

pediatric rectal prolapse.

3. Methods

This study is a non-blinded, randomized clinical trial

involving 40 patients with rectal prolapse who did not

respond adequately to supportive treatments over three

years (2019 - 2021). Patients with resistant rectal prolapse

who remained symptomatic after three to six months of

conservative treatment were eligible to participate in

the study. Patients with underlying diseases (such as

anorectal anomaly, myelomeningocele, Hirschsprung

disease, and a history of anoplasty) were excluded, as

were those older than 15 years, those with rectal polyps

or rectal bleeding diagnosed clinically or via

colonoscopy, and those with prolapse due to

neuropathic causes such as meningocele or acute rectal

prolapse.

The patients included in this study initially received

three to six months of conservative treatment, which

included dietary and toilet training modifications and,

if necessary, treatment for constipation. A patient

becomes a candidate for perirectal injection of a

sclerosant agent if there is no complete response to non-

surgical treatment. Complete colon preparation was not

required for the patients. They were transferred to the

operating room following a single saline enema and a

single bowel movement on the morning of surgery.

After general anesthesia was administered in the

lithotomy position, the anus and rectum were examined

using a finger and a speculum. Dextrose 50% was

injected 2 - 3 cm above the pectinate line in three

locations at 3, 6, and 9 o'clock positions (1 cc/kg at 6

o'clock and 0.5 cc/kg at 3 and 9 o'clock). It is important to

note that Dextrose 50% should not be administered at

the 12 o'clock position. This precaution is taken due to

anatomical considerations, as the passage of the urethra

in boys and the vaginal wall in girls may be affected if

the injection is given at this particular point.

The formation of mucous swelling in the

corresponding quadrants indicates appropriate

injection. Intramucosal injection should be avoided to

prevent complications such as necrosis, hemorrhage,

and stricture. Patients were discharged the following

day after managing the injection's initial complications.

They were monitored on the seventh day, three months,

and six months later for recurrence and complications,

with a second injection administered if a recurrence

occurred. During the initial 24 hours of hospitalization,

early complications such as pain and erythema at the

injection site were observed and managed with

analgesics.

Following discharge, close monitoring of the

injection site was conducted within the first week to

check for any signs of cellulitis or infection. If such

indications were present, appropriate treatment with



Badebarin D et al.

Iran J Pediatr. 2024; 34(4): e148031. 3

anti-inflammatory medications or antibiotics was

administered. Additionally, late complications,

including anal canal tightness and recurrence, were

evaluated after a six-month period. There was no

difference in the anesthetic method or medications

administered to laparoscopic versus open-surgery

patients. Early complications of stricture were checked

through anus and rectal examination, and if necessary,

finger examination and, in younger children,

bougienage with bougie number 8 to 12.

In addition to clinical examination and, if necessary,

anoscopy for stenosis, anti-inflammatory agents for

cellulitis, and antibiotics for infection, mid-term and

late complications were treated with debridement and

rinsing in the case of necrosis. Patient demographics,

including age, gender, grade of prolapse, number of

injections, initial symptoms at the time of the visit

(bleeding and discomfort), and a history of underlying

diseases, were collected at the outset. After

sclerotherapy, results and complications were recorded,

along with the occurrence of complications and

recurrence symptoms.

The patients' demographic information was analyzed

using descriptive statistical methods and presented in

appropriate tables and graphs as frequency and mean ±

standard deviation. Quantitative variables were

compared using the paired t-test, and qualitative

variables were compared using the chi-Square test. A P-

value of less than 0.05 was considered statistically

significant.

4. Results

This clinical trial included 40 rectal prolapse patients

admitted to Tabriz Children's Hospital between April

2019 and March 2020. Table 1 presents the demographic

characteristics of the patients.

Table 2 displays the average volume of sclerosing

agent injections administered to the intervention group

patients in each quadrant.

Table 3 presents an evaluation of the health of

patients in the intervention group during follow-up

visits after the injections.

As indicated in Table 3, during the three-month

follow-up period, signs of relapse were observed in 5

patients, accounting for 12.5% of the total. However, it is

noteworthy that 3 of these patients experienced

improvement after three months of conservative

treatment. At the six-month mark, only two patients (5%)

continued to exhibit relapse symptoms, leading to the

administration of a second injection. Among these two

patients, one individual did not achieve recovery and

subsequently underwent surgery.

Table 4 displays the final results of the examined

patients compared to the control group. According to

the results, the intervention group patients who did not

respond to the second injection were subsequently

subjected to surgery.

5. Discussion

In this clinical trial, perirectal sclerotherapy was

administered to 40 children with rectal prolapse after

supportive treatment. An analysis of age categories

revealed that most patients with successful

sclerotherapy were between the ages of four and six.

According to De La Torre et al. and Mustafa et al., the

average age of children with successful treatment for

rectal prolapse was also between 4 and 6 years (17, 18).

The majority of our patients (70%) were male. The

average duration of symptoms was 22.60 ± 9.73 months.

All patients had rectal prolapse of grades III and IV, with

partial prolapse being the most prevalent symptom

(45%).

In the present study, only one patient had an

underlying disease associated with anemia, while the

remaining patients had no underlying diseases. At the

final grade of rectal prolapse, full-thickness prolapse

occurs more frequently in individuals with autism than

in the general population (19). Additionally, rather than

being a congenital disease, rectal prolapse is associated

with children's growth and development, manifesting

progressively during the first years of life (20, 21).

According to this study, 90% of patients had a normal

state on the first visit (the day following the injection),

and only 10% experienced edema at the injection site. At

the second examination, conducted a week later, only

one patient had cellulitis, and three others had modest

anal edema. Three months later, during a visit related to

mid-term problems, one instance of mild anal stricture

and five cases of prolapse symptoms were noticed again.

Two instances of prolapse recurrence were observed

during the patient's final visit, related to long-term

complications. As a result, 95% of patients in the current

study experienced a satisfactory recovery after receiving

a sclerosant injection. The therapeutic success rate of

sclerotherapy injection in children with rectal prolapse
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Table 1. Patient Demographics a

Variables N = 40

Age (y) 5.62 ± 2.98

Gender

Male 28 (70)

Female 12 (30)

Initial symptoms of sclerotherapy (mon) 6.60 ± 1.73

Pre-surgery treatments

Constipation treatment 25

Conservative treatment without medication 15

Prolapse grade

I 0

II 0

III 10 (25)

IV 30 (75)

Initial symptoms

Rectal prolapse 14 (35)

Partial rectal prolapse 14 (35)

No symptoms 12 (30)

Prolapse diagnosis method

Clinical examinations 10 (25)

Photos by parents 30 (75)

a Values are expressed as No. (%) or mean ± SD.

Table 2. The Average Volume of Sclerosant Injection

Variables Mean ± SD (cc)

3 o'clock 8.60 ± 1.50 (6 - 12)

6 o'clock 10.60 ± 1.60 (8 - 14)

9 o'clock 8.60 ± 1.60 (6 - 12)

Total 27.80 ± 4.80 (20 - 38)

has been found to range between 66% and 100% in prior

investigations.

The final examination of our study's patients

revealed that 85% of them were completely cured after

the initial sclerosant injection, and none experienced a

recurrence of their prolapse within six months.

However, for the other 15% of patients, partial treatment

resulted in a 70% reduction in rectal prolapse after the

injection. Sclerotherapy was re-injected in just 5% of

cases that did not improve after the first injection. After

the second injection, three patients were completely

cured, while two continued to experience prolapse

symptoms and were referred for surgical intervention.

One of the most successful therapies for rectal

prolapse in children is injecting a sclerosing agent into

the perirectal space (22). Various sclerosing agents have

been used with varying degrees of success. Many

different materials can be used for this process, each

with advantages and disadvantages (23-26). Among

these, hypertonic saline is the most common (27, 28).

The sclerosing properties of high-concentration

dextrose solutions also make them useful for this

purpose (29, 30). The study by Fahmy and Ezzelarab

compared the therapeutic effects of several sclerosing

drugs, finding that none of the three drugs (95% ethyl

alcohol, 5% phenol almond oil, and Deflux) caused

serious adverse effects (16). In the current study,

dextrose 50% was preferred due to its affordability,

availability, and safety. Sclerotherapy with 15% saline has

been reported to have a 93.7% success rate by Abeş and

Sarihan (31) after the first injection. Similarly, a study
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Table 3. Health Evaluation of Patients During Follow-up Visits Following Injections

Patients Visit Time Condition; No. (%)

First visit (patients' conditions on the first day after injection)

Normal 36 (90)

Perineal edema 4 (10)

Rectal bleeding 0 (0)

Early signs of necrosis 0 (0)

Second visit (patients' conditions one week later)

Normal 36 (90)

Mild perianal edema 3 (7.5)

Cellulite 1 (2.5)

Mucosal necrosis 0 (0)

Bleeding 0 (0)

Anal stenosis 0 (0)

Third visit (patients' conditions three months later)

Normal 34 (85)

Necrosis 0 (0)

Bleeding 0 (0)

Anal stenosis (mild) 1 (2.5)

Recurrent prolapse symptoms 5 (12.5)

Fourth visit (patients' conditions six months later)

Normal 38 (95)

Anal stenosis 0 (0)

Recurrence symptoms–second injection 2 (5)

Table 4. The Final Results of the Studied Patients Compared to the Control Group

Variables No. (%)

Complete treatment with the first injection 34 (85)

Partial treatment with the first injection 4 (20)

No treatment with the first injection 2 (5)

Complete treatment in the second injection 3 (50)

No treatment in the second injection 3 (50)

conducted by Morrison et al. reported a success rate of

82.4% in sclerotherapy using hypertonic saline (32).

Another study conducted by Eser et al. indicated that

phenol almond oil was more effective than cow's milk,

30% saline, 30% dextrose solution, and 70% ethyl alcohol

(33). Further investigation indicated that phenol was

associated with a 9% incidence of abscesses (16). Based

on their findings, Dolejs et al. concluded that

sclerotherapy was successful in the vast majority of

cases for children older than five years and that

subsequent episodes could be halted by providing a

second injection in cases of recurrence (34).

Additionally, problems like ischiorectal abscess and

perianal irritation can be avoided with a submucosal

injection (35). Recurrence of prolapse following

sclerotherapy is reported to be higher in children who

are older and heavier than average (11), which was not

investigated in the present study but is recommended

for future research on children with rectal prolapse.

The study has several limitations that should be

considered when interpreting the findings. Firstly, the

sample size is relatively small, consisting of only 40

patients, which may limit the generalizability of the

results. A larger sample size would provide more robust

and representative findings. Secondly, the study design

is non-blinded, which introduces the possibility of bias,

particularly in subjective assessments such as symptom

improvement. It is important to acknowledge this
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potential source of bias when evaluating the study's

conclusions.

Thirdly, the follow-up period in the study is relatively

short, with a maximum duration of six months. The lack

of long-term follow-up beyond this period hinders the

assessment of treatment efficacy and recurrence rates

over a more extended timeframe. Lastly, the study

primarily focuses on evaluating the efficacy and safety

of perirectal sclerotherapy using a 50% dextrose

injection. While this approach is valuable, it is essential

to recognize that other relevant factors or treatment

modalities may not have been adequately addressed or

explored. Considering these limitations will help to

ensure a comprehensive understanding of the study's

outcomes and their implications.

5.1. Conclusions

This study's findings support the use of 50% dextrose

as the primary surgical treatment for rectal prolapse in

children younger than 14 years old due to its low cost

and ease of implementation. Additionally, sclerotherapy

using 50% dextrose has a minimal risk of complications

and short recovery times compared to open surgery.

Acknowledgements

We appreciate the Clinical Research Development

Unit at Z.M.A. Research Center in Tabriz, Iran, for their

assistance with this study.

Footnotes

Authors' Contribution: The study was designed by D.B.

and S.A., while data collection and analysis were carried

out by H.D. and E.F. The manuscript was written by S.E.

and received approval from all authors.

Clinical Trial Registration Code: This investigation has

been registered with Iran's Clinical Trials Registration

System (IRCT20150114020663N6 ).

Conflict of Interests Statement: Authors declare no

competing interest.

Data Availability: This article presents a

comprehensive compilation of all relevant material. For

more clarification or elaboration, please reach out to the

corresponding author.

Ethical Approval: The Ethical Committee of Tabriz

University of Medical Sciences authorized this study

(IR.TBZMED.REC.1400.145 ) before its implementation.

Funding/Support: This study is based on a dissertation

supported by the Tabriz University of Medical Sciences.

Informed Consent: The privacy of patients' records was

strictly maintained. All patient enrollments were

contingent upon obtaining written informed consent

from the patients' parents.

References

1. Cares K, El-Baba M. Rectal Prolapse in Children: Significance and

Management. Curr Gastroenterol Rep. 2016;18(5):22. [PubMed ID:

27086003]. https://doi.org/10.1007/s11894-016-0496-y.

2. Meshram GG, Kaur N, Hura KS. Complete Rectal Prolapse in Children:

Case Report, Review of Literature, and Latest Trends in Management.

Open Access Maced J Med Sci. 2018;6(9):1694-6. [PubMed ID: 30337991].

[PubMed Central ID: PMC6182530].

https://doi.org/10.3889/oamjms.2018.376.

3. Grimes W, Stratton M. Pelvic floor dysfunction. Treasure Island:

StatPearls; 2020.

4. Dreznik Z, Vishne TH, Kristt D, Alper D, Ramadan E. Rectal prolapse: a

possibly underrecognized complication of anorexia nervosa

amenable to surgical correction. Int J Psychiatry Med. 2001;31(3):347-

52. [PubMed ID: 11841132]. https://doi.org/10.2190/3987-2N5A-FJDG-

M89F.

5. Saadai P, Trappey AF, Langer JL. Surgical Management of Rectal

Prolapse in Infants and Children. Eur J Pediatr Surg. 2020;30(5):401-5.

[PubMed ID: 32920799]. https://doi.org/10.1055/s-0040-1716725.

6. Cannon JA. Evaluation, Diagnosis, and Medical Management of

Rectal Prolapse. Clin Colon Rectal Surg. 2017;30(1):16-21. [PubMed ID:

28144208]. [PubMed Central ID: PMC5179269].

https://doi.org/10.1055/s-0036-1593431.

7. Rentea RM, St Peter SD. Pediatric Rectal Prolapse. Clin Colon Rectal

Surg. 2018;31(2):108-16. [PubMed ID: 29487493]. [PubMed Central ID:

PMC5825854]. https://doi.org/10.1055/s-0037-1609025.

8. Nacion AJD, Park YY, Kim HS, Yang SY, Kim NK. Surgical Treatment of

Rectal Prolapse: A 10-Year Experience at a Single Institution. J Minim

Invasive Surg. 2019;22(4):164-70. [PubMed ID: 35601372]. [PubMed

Central ID: PMC8980170]. https://doi.org/10.7602/jmis.2019.22.4.164.

9. Tokunaga Y. Clinical utility of sclerotherapy with a new agent for

treatment of rectal prolapse in patients with risks. J Clin

Gastroenterol. 2014;48(4):356-9. [PubMed ID: 23751842].

https://doi.org/10.1097/MCG.0b013e318299cab8.

10. Said H, Syed SS, Zeinelabdeen A, Fayez MN. Closure of a Recurrent

Urethrovaginal Fistula in a Girl with Cloacal Anomaly Using Deflux

Injection. European J Pediatr Surg Rep. 2018;6(1):e52-5. [PubMed ID:

30027025]. [PubMed Central ID: PMC6051767].

https://doi.org/10.1055/s-0038-1660805.

11. Shah A, Parikh D, Jawaheer G, Gornall P. Persistent rectal prolapse in

children: sclerotherapy and surgical management. Pediatr Surg Int.

2005;21(4):270-3. [PubMed ID: 15761711].

https://doi.org/10.1007/s00383-005-1384-y.

https://irct.behdasht.gov.ir/trial/58709
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=192878
http://www.ncbi.nlm.nih.gov/pubmed/27086003
https://doi.org/10.1007/s11894-016-0496-y
http://www.ncbi.nlm.nih.gov/pubmed/30337991
https://www.ncbi.nlm.nih.gov/pmc/PMC6182530
https://doi.org/10.3889/oamjms.2018.376
http://www.ncbi.nlm.nih.gov/pubmed/11841132
https://doi.org/10.2190/3987-2N5A-FJDG-M89F
https://doi.org/10.2190/3987-2N5A-FJDG-M89F
http://www.ncbi.nlm.nih.gov/pubmed/32920799
https://doi.org/10.1055/s-0040-1716725
http://www.ncbi.nlm.nih.gov/pubmed/28144208
https://www.ncbi.nlm.nih.gov/pmc/PMC5179269
https://doi.org/10.1055/s-0036-1593431
http://www.ncbi.nlm.nih.gov/pubmed/29487493
https://www.ncbi.nlm.nih.gov/pmc/PMC5825854
https://doi.org/10.1055/s-0037-1609025
http://www.ncbi.nlm.nih.gov/pubmed/35601372
https://www.ncbi.nlm.nih.gov/pmc/PMC8980170
https://doi.org/10.7602/jmis.2019.22.4.164
http://www.ncbi.nlm.nih.gov/pubmed/23751842
https://doi.org/10.1097/MCG.0b013e318299cab8
http://www.ncbi.nlm.nih.gov/pubmed/30027025
https://www.ncbi.nlm.nih.gov/pmc/PMC6051767
https://doi.org/10.1055/s-0038-1660805
http://www.ncbi.nlm.nih.gov/pubmed/15761711
https://doi.org/10.1007/s00383-005-1384-y


Badebarin D et al.

Iran J Pediatr. 2024; 34(4): e148031. 7

12. Cares K, Klein M, Thomas R, El-Baba M. Rectal Prolapse in Children:

An Update to Causes, Clinical Presentation, and Management. J

Pediatr Gastroenterol Nutr. 2020;70(2):243-6. [PubMed ID: 31978025].

https://doi.org/10.1097/MPG.0000000000002546.

13. Kelley JK, Hagen ER, Gurland B, Stevenson AR, Ogilvie JJ. The

international variability of surgery for rectal prolapse. BMJ Surg Interv

Health Technol. 2023;5(1). e000198. [PubMed ID: 38020494]. [PubMed

Central ID: PMC10649678]. https://doi.org/10.1136/bmjsit-2023-

000198.

14. Eftaiha SM, Calata JF, Sugrue JJ, Marecik SJ, Prasad LM, Mellgren A, et

al. Bio-Thiersch as an Adjunct to Perineal Proctectomy Reduces Rates

of Recurrent Rectal Prolapse. Dis Colon Rectum. 2017;60(2):187-93.

[PubMed ID: 28059915].

https://doi.org/10.1097/DCR.0000000000000723.

15. Ammar SA, Kottb MB. A novel percutaneous technique for treating

complete rectal prolapse in adults. Surg Innov. 2015;22(3):240-4.

[PubMed ID: 25143439]. https://doi.org/10.1177/1553350614546005.

16. Fahmy MA, Ezzelarab S. Outcome of submucosal injection of

different sclerosing materials for rectal prolapse in children. Pediatr

Surg Int. 2004;20(5):353-6. [PubMed ID: 15168050].

https://doi.org/10.1007/s00383-004-1197-4.

17. De La Torre L, Zornoza M, Pena A, Bischoff A, Ketzer J, Ruiz A.

Transanal rectal mucosectomy and muscular plication: A new

technique for rectal prolapse in patients with an anorectal

malformation. J Pediatr Surg. 2020;55(11):2531-5. [PubMed ID:

32586611]. https://doi.org/10.1016/j.jpedsurg.2020.05.025.

18. Mustafa G, Asad A, tul Muntaha S. Comparison of 5% Phenol With

Almond Oil Versus 15% Hypertonic Saline in Treatment of Pediatric

Idiopathic Rectal Prolapse. Cureus. 2022.

https://doi.org/10.7759/cureus.23552.

19. Van Heest R, Jones S, Giacomantonio M. Rectal prolapse in autistic

children. J Pediatr Surg. 2004;39(4):643-4. [PubMed ID: 15065049].

https://doi.org/10.1016/j.jpedsurg.2003.12.028.

20. Segal J, McKeown DG, Tavarez MM. Pediatric Rectal Prolapse. Treasure

Island: Statpearls; 2018.

21. Bayar R, Djebbi A, Mzoughi Z, Talbi G, Gharbi L, Arfa N, et al. Prolapsus

rectal étranglé de l’adulte jeune: à propos d’un cas et revue de la

littérature. Pan African Medical Journal. 2016;25.

https://doi.org/10.11604/pamj.2016.25.60.10721.

22. Hintz GC, Zou VZ, Baird R. Sclerotherapy for rectal prolapse in

children: A systematic review and meta-analysis. J Pediatr Surg.

2019;54(5):1083-8. [PubMed ID: 30782440].

https://doi.org/10.1016/j.jpedsurg.2019.01.033.

23. Tachibana T, Kariya S, Orita Y, Makino T, Haruna T, Matsuyama Y, et al.

The efficacy of OK-432 sclerotherapy on thyroglossal duct cyst and

the influence on a subsequent surgical procedure. Acta Otolaryngol.

2019;139(9):788-92. [PubMed ID: 31271329].

https://doi.org/10.1080/00016489.2019.1633019.

24. Fernandes DT, Elias RA, Santos-Silva AR, Vargas PA, Lopes MA. Benign

oral vascular lesions treated by sclerotherapy with ethanolamine

oleate: A retrospective study of 43 patients. Med Oral Patol Oral Cir

Bucal. 2018;23(2):e180-7. [PubMed ID: 29476682]. [PubMed Central ID:

PMC5911356]. https://doi.org/10.4317/medoral.22253.

25. Pekkola J, Lappalainen K, Vuola P, Klockars T, Salminen P, Pitkaranta A.

Head and neck arteriovenous malformations: results of ethanol

sclerotherapy. AJNR Am J Neuroradiol. 2013;34(1):198-204. [PubMed ID:

22766677]. [PubMed Central ID: PMC7966313].

https://doi.org/10.3174/ajnr.A3180.

26. Rodoman GV, Sumedi IR, Sviridenko NV, Shalaeva TI, Meloyan MM.

[Sclerotherapy as an alternative to surgery for recurrent nodular

goiter]. Khirurgiia (Mosk). 2020;(5):87-92. Russian. [PubMed ID:

32500695]. https://doi.org/10.17116/hirurgia202005187.

27. Neyaz Z, Prasad SN, Singh V, Phadke RV. Repeated aspiration and

sclerotherapy to manage recurrent spinal epidermoid cyst. BMJ Case

Rep. 2021;14(7). [PubMed ID: 34253510]. [PubMed Central ID:

PMC8276142]. https://doi.org/10.1136/bcr-2020-239730.

28. Gobetti M, Santos J, Pires FA, Nakachima LR, Belloti JC, Faloppa F.

Treatment of Wrist Dorsal Synovial Cyst with Percutaneous

Sclerotherapy Using Hypertonic Saline Solution. Rev Bras Ortop (Sao

Paulo). 2023;58(1):108-13. [PubMed ID: 36969777]. [PubMed Central ID:

PMC10038704]. https://doi.org/10.1055/s-0041-1740294.

29. Ray-Offor E, Amadi S. Hemorrhoidal disease: Predilection sites,

pattern of presentation, and treatment. Ann Afr Med. 2019;18(1):12-6.

[PubMed ID: 30729927]. [PubMed Central ID: PMC6380113].

https://doi.org/10.4103/aam.aam_4_18.

30. Miyake RK, King JT, Kikuchi R, Duarte FH, Davidson JR, Oba C. Role of

injection pressure, flow and sclerosant viscosity in causing

cutaneous ulceration during sclerotherapy. Phlebol. 2012;27(8):383-9.

[PubMed ID: 22316599]. https://doi.org/10.1258/phleb.2011.011076.

31. Abes M, Sarihan H. Injection sclerotherapy of rectal prolapse in

children with 15 percent saline solution. Eur J Pediatr Surg.

2004;14(2):100-2. [PubMed ID: 15185155]. https://doi.org/10.1055/s-

2004-815855.

32. Morrison ZD, LaPlant M, Hess D, Segura B, Saltzman D. A systematic

review of management options in pediatric rectal prolapse. J Pediatr

Surg. 2019;54(9):1782-7. [PubMed ID: 30905414].

https://doi.org/10.1016/j.jpedsurg.2019.03.002.

33. Ezer SS, Kayaselcuk F, Oguzkurt P, Temiz A, Ince E, Hicsonmez A.

Comparative effects of different sclerosing agents used to treat rectal

prolapse: an experimental study in rats. J Pediatr Surg. 2013;48(8):1738-

43. [PubMed ID: 23932615].

https://doi.org/10.1016/j.jpedsurg.2012.11.048.

34. Dolejs SC, Sheplock J, Vandewalle RJ, Landman MP, Rescorla FJ.

Sclerotherapy for the management of rectal prolapse in children. J

Pediatr Surg. 2017. [PubMed ID: 29103788].

https://doi.org/10.1016/j.jpedsurg.2017.10.015.

35. Montes-Tapia F, Cura-Esquivel I, Garza-Luna U, Martinez-Flores G,

Munoz-Maldonado G, Abrego-Moya V. Sigmoid fixation associated

with rectopexy using a laparoscopic approach could prevent relapse

of rectal prolapse in pediatric patients with spinal dysraphia. J

Pediatr Surg. 2008;43(8):1551-3. [PubMed ID: 18675652].

https://doi.org/10.1016/j.jpedsurg.2008.02.082.

http://www.ncbi.nlm.nih.gov/pubmed/31978025
https://doi.org/10.1097/MPG.0000000000002546
http://www.ncbi.nlm.nih.gov/pubmed/38020494
https://www.ncbi.nlm.nih.gov/pmc/PMC10649678
https://doi.org/10.1136/bmjsit-2023-000198
https://doi.org/10.1136/bmjsit-2023-000198
http://www.ncbi.nlm.nih.gov/pubmed/28059915
https://doi.org/10.1097/DCR.0000000000000723
http://www.ncbi.nlm.nih.gov/pubmed/25143439
https://doi.org/10.1177/1553350614546005
http://www.ncbi.nlm.nih.gov/pubmed/15168050
https://doi.org/10.1007/s00383-004-1197-4
http://www.ncbi.nlm.nih.gov/pubmed/32586611
https://doi.org/10.1016/j.jpedsurg.2020.05.025
https://doi.org/10.7759/cureus.23552
http://www.ncbi.nlm.nih.gov/pubmed/15065049
https://doi.org/10.1016/j.jpedsurg.2003.12.028
https://doi.org/10.11604/pamj.2016.25.60.10721
http://www.ncbi.nlm.nih.gov/pubmed/30782440
https://doi.org/10.1016/j.jpedsurg.2019.01.033
http://www.ncbi.nlm.nih.gov/pubmed/31271329
https://doi.org/10.1080/00016489.2019.1633019
http://www.ncbi.nlm.nih.gov/pubmed/29476682
https://www.ncbi.nlm.nih.gov/pmc/PMC5911356
https://doi.org/10.4317/medoral.22253
http://www.ncbi.nlm.nih.gov/pubmed/29476682
https://www.ncbi.nlm.nih.gov/pmc/PMC5911356
https://doi.org/10.4317/medoral.22253
http://www.ncbi.nlm.nih.gov/pubmed/22766677
https://www.ncbi.nlm.nih.gov/pmc/PMC7966313
https://doi.org/10.3174/ajnr.A3180
http://www.ncbi.nlm.nih.gov/pubmed/32500695
https://doi.org/10.17116/hirurgia202005187
http://www.ncbi.nlm.nih.gov/pubmed/34253510
https://www.ncbi.nlm.nih.gov/pmc/PMC8276142
https://doi.org/10.1136/bcr-2020-239730
http://www.ncbi.nlm.nih.gov/pubmed/36969777
https://www.ncbi.nlm.nih.gov/pmc/PMC10038704
https://doi.org/10.1055/s-0041-1740294
http://www.ncbi.nlm.nih.gov/pubmed/30729927
https://www.ncbi.nlm.nih.gov/pmc/PMC6380113
https://doi.org/10.4103/aam.aam_4_18
http://www.ncbi.nlm.nih.gov/pubmed/22316599
https://doi.org/10.1258/phleb.2011.011076
http://www.ncbi.nlm.nih.gov/pubmed/15185155
https://doi.org/10.1055/s-2004-815855
https://doi.org/10.1055/s-2004-815855
http://www.ncbi.nlm.nih.gov/pubmed/30905414
https://doi.org/10.1016/j.jpedsurg.2019.03.002
http://www.ncbi.nlm.nih.gov/pubmed/23932615
https://doi.org/10.1016/j.jpedsurg.2012.11.048
http://www.ncbi.nlm.nih.gov/pubmed/29103788
https://doi.org/10.1016/j.jpedsurg.2017.10.015
http://www.ncbi.nlm.nih.gov/pubmed/18675652
https://doi.org/10.1016/j.jpedsurg.2008.02.082

