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Abstract

Inguinal hernia repair is one of the most frequently performed procedures in pediatric surgery. Treatment
methods include classical open repair and laparoscopic approach. In this report we analyze a case of a 14-
month-old boy with Loeys-Dietz syndrome treated for an inguinal hernia with laparoscopic percutaneous
internal ring suturing (PIRS). Two weeks post-operatively the patient was diagnosed with a recurrence of the
hernia complicated by an intestine strangulation. As a re-operation of the hernia, the Lichtenstein method
was applied successfully. We analyzed the literature to determine the safety and possible contradictions of
the PIRS procedure, with particular emphasis on patients with comorbidities such as connective tissue
disorders. We conclude that in the PIRS procedure, despite its safety, feasibility and low complication rate in
healthy patients, too few studies were made to draw similar conclusions for patients with comorbidities such
as connective tissue disorders.
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Introduction

Inguinal hernia is a very common problem in the pediatric population. Nowadays the surgical approach to
this disease offers traditional open repairs and a variety of laparoscopic techniques. In our institution the
percutaneous internal ring suturing (PIRS) method is widely used. Literature provides clinicians with a wide
range of data concerning long-term results, surgical techniques, and safety assessments of the PIRS
procedure, but the number of publications presenting complications and possible contraindications is
limited. For example, hydrocele or intestine incarceration is considered a contradiction to apply a
laparoscopic approach in some studies and an indication in others [1,2].

Loeys-Dietz syndrome is an autosomal dominant heterogenous connective tissue disorder that mainly
affects cardiovascular, musculoskeletal, and neurological systems and is characterized by a high incidence of
inguinal hernia [3].

Case Presentation

A 14-month-old boy with Loeys-Dietz type 3 syndrome was admitted to the hospital for an elective
operation of the left-sided inguinal hernia. The patient was qualified for the laparoscopic percutaneous
internal ring suturing in order to perform the shortest procedure, and at the same time to exclude or repair
contralateral hernia. The PIRS procedure was successful, the contralateral patent processus vaginalis was
excluded, the time under anesthesia was short, no intra-operative complications were noted. Two weeks
later the patient was readmitted to the hospital due to recurrence of the hernia with a bowel incarceration.
The surgeon on duty attempted sedation and manual reduction of the hernia, which seemed successful. The
next day the patient presented symptoms of an intestinal obstruction. An abdominal X-ray confirmed this
diagnosis (Figure 7).
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FIGURE 1: Abdominal X-ray showing dilated loops with fluid levels
confirming intestinal obstruction

The patient was qualified for an immediate laparoscopy which revealed a strangulation of the small intestine
in the inguinal canal. Assessment of the inguinal ring area showed that the PIRS suture on the internal ring
remained intact, but pulled up to the upper part of the canal as the bowel loop protruded into the canal below
it pushing out another fragment of the flexible peritoneum. Mini-laparotomy was performed. The ischemic
intestine was resected and an anastomosis was performed (Figures 2, 53).
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FIGURE 2: Intestinal obstruction caused by strangulation of the small
intestine in the inguinal canal

Ischemic part of the intestine before resection
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FIGURE 3: End-to-end anastomosis of the small intestine after resection
of the ischemic part

To avoid future recurrences the open revision of the inguinal canal was performed. The hernia was repaired
with the classic Lichtenstein technique with a patch implantation, and a resection of the hernia sac (Figures

4, 5).
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FIGURE 4: Repair of the recurrent inguinal hernia - first step

Classic resection of the hernia sac
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FIGURE 5: Repair of the recurrent inguinal hernia - second step

Lichtenstein technique - implantation of the Vicryl patch

There were no complications during the postoperative period. The follow-up was eight months, and no
hernia recurrence was detected.

Discussion

Laparoscopic methods for inguinal hernia repair in the pediatric population become an important alternative
to open surgeries. Referring to the literature on the PIRS technique the complication rate varies from 2.8% to
5.9% and the recurrence rate varies from 0 to 3% [2,4-6]. Literature provides clinicians with limitations of
the PIRS method such as presence of the complicated hydrocele, incarcerated or strangulated hernia,
presence of the organ sliding into proximal sac (although it is not always treated as a contradiction to the
laparoscopic approach) [1,6,7], but there are no specific studies analyzing whether a comorbidity such as
connective tissue disorder should exclude patients from the laparoscopic treatment. Publications describing
safety assessments and possible complications in the PIRS method record problems such as recurrence of
the hernia, intra- and postoperative bleeding (eg. iliac vessel puncture, inferno epigastric vein injury), stitch
abscesses, ecchymosis, persisted postoperative pain, recurrent hydrocele, omental evisceration, keloid scar,
swelling of the groin, umbilical incision granuloma, bowel strangulation [1,2,4,5,8-12]. Another problem
with the PIRS approach is a possible conversion to an open surgery which can make the procedure
significantly longer, but is rarely performed [9]. Many studies prove that the number of complications
decreases with the surgeon’s experience and is limited to not-severe problems and low number of
recurrences [9,11]. In our case, due to the patient’s many additional health problems, mainly cardiological
issues, it was important to choose the simplest and the shortest surgical approach and during one procedure
exclude, or repair contralateral hernia, which is feasible in the PIRS method [5,9-15]. Literature provides
studies explaining possible reasons for recurrences in laparoscopic repairs of the inguinal hernia such as
presence of risk factors causing increased abdominal pressure (eg. cough, constipation, diarrhea), and
insufficient surgical training, but analyzed groups of patients are very small and do not describe patients
with systemic diseases [16]. To our knowledge there are no studies, or case reports describing the use of the
PIRS technique, or other laparoscopic approaches in patients with connective tissue disorders. In our
institution the PIRS method was previously used in patients with connective tissue disorders (eg. Marfan
syndrome) and no complications, nor recurrences were recorded. In our opinion, the reason for the
recurrence in this patient was the low quality of the connective tissue. Moreover, we suspect that, this
complication could occur even after the open procedure, where standard operation in the pediatric
population involves closing of the patent processus vaginalis without the patch implantation.

Conclusions
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We conclude that there is insufficient evidence to determine which risk factors are correlated with increased
risk of the recurrence in patients with different types of connective tissue disorders. To increase safety, we
propose open hernia repairs with the patch implantation to most patients with connective tissue disorders
until the risk factors for the recurrence are determined. More research is necessary to determine potential
contraindications to the PIRS technique, especially in the context of connective tissue disorders.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Aleksandra I. Sadecka, Marek Wolski
Acquisition, analysis, or interpretation of data: Aleksandra I. Sadecka, Marek Wolski
Drafting of the manuscript: Aleksandra I. Sadecka

Critical review of the manuscript for important intellectual content: Aleksandra I. Sadecka, Marek
Wolski

Supervision: Marek Wolski

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Chang HK: Percutaneous internal ring suturing for indirect inguinal hernia in pediatric patients . ] Minim
Invasive Surg. 2020, 23:63-4. 10.7602/jmis.2020.23.2.63
2. Thomas DT, Gécmen KB, Tulgar S, Boga I: Percutaneous internal ring suturing is a safe and effective
method for the minimal invasive treatment of pediatric inguinal hernia: experience with 250 cases. ] Pediatr
Surg. 2016, 51:1330-5. 10.1016/j.jpedsurg.2015.11.024
3. Gouda P, Kay R, Habib M, Aziz A, Aziza E, Welsh R: Clinical features and complications of Loeys-Dietz
syndrome: a systematic review. Int J Cardiol. 2022, 362:158-67. 10.1016/j.ijcard.2022.05.065
4. Kara YA, Yagiz B, Balc1 O, Karaman A, Ozgiiner iF, Karaman i: Comparison of open repair and laparoscopic
percutaneous internal ring suturing method in repairing inguinal hernia in children. Cureus. 2021,
13:e14262. 10.7759/cureus.14262
5.  Thomas DT, Tulgar S: Percutaneous internal ring suturing for the minimally invasive repair of congenital
inguinal hernia in neonates: a retrospective cohort study. Cureus. 2023, 15:e36180. 10.7759/cureus.36180
6. Erginel B, Akin M, Yildiz A, Karadag CA, Sever N, Dokucu Al: Percutaneous internal ring suturing as a first
choice laparoscopic inguinal hernia repair method in girls: a single-center study in 148 patients. Pediatr
Surg Int. 2016, 32:697-700. 10.1007/s00383-016-3903-4
7. Akin M, Demir M, Kaba M, Sever N, Dokucu Al: Can percutaneous internal ring suturing procedure take the
place of open method in the surgical treatment of girls with inguinal hernia?. Sisli Etfal Hastan Tip Bul.
2022, 56:232-7. 10.14744/SEMB.2021.59375
8. Duong TA, Russell G, Esparaz JR, Mortellaro VE: Comparison of two laparoscopic techniques in
management of pediatric inguinal hernias. | Laparoendosc Adv Surg Tech A. 2022, 32:1114-20.
10.1089/1ap.2022.0102
9. Pogoreli¢ Z, Huski¢ D, CohadZi¢ T, Jukié¢ M, Su$njar T: Learning curve for laparoscopic repair of pediatric
inguinal hernia using percutaneous internal ring suturing. Children (Basel). 2021,
8:10.3390/children8040294
10.  Patkowski D, Czernik J, Chrzan R, Jaworski W, Apoznariski W: Percutaneous internal ring suturing: a simple
minimally invasive technique for inguinal hernia repair in children. ] Laparoendosc Adv Surg Tech A. 2006,
16:513-7. 10.1089/1ap.2006.16.513
11. Rao R, Smith M, Markel TA, Gray BW, Landman MP: Modified percutaneous internal ring suturing with
peritoneal injury in children: matched comparison to open hernia repair. Surg Endosc. 2021, 35:854-9.
10.1007/s00464-020-07457-z
12.  Wolak PK, Patkowski D: Laparoscopic inguinal hernia repair in children using the percutaneous internal ring
suturing technique - own experience. Wideochir Inne Tech Maloinwazyjne. 2014, 9:53-8.
10.5114/wiitm.2014.40389
13.  Kara O, Yildiz A, Toydemir HE, et al.: Does percutaneous internal ring suturing contain risk of ilioinguinal
nerve entrapment?. Pediatr Surg Int. 2015, 31:485-91. 10.1007/s00383-015-3689-9

2024 Sadecka et al. Cureus 16(5): e61449. DOI 10.7759/cureus.61449 70f8


https://dx.doi.org/10.7602/jmis.2020.23.2.63?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7602/jmis.2020.23.2.63?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpedsurg.2015.11.024?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jpedsurg.2015.11.024?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijcard.2022.05.065?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijcard.2022.05.065?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.14262?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.14262?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.36180?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.36180?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00383-016-3903-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00383-016-3903-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14744/SEMB.2021.59375?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.14744/SEMB.2021.59375?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2022.0102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2022.0102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/children8040294?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/children8040294?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2006.16.513?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2006.16.513?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00464-020-07457-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00464-020-07457-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5114/wiitm.2014.40389?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5114/wiitm.2014.40389?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00383-015-3689-9?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00383-015-3689-9?utm_medium=email&utm_source=transaction

Cureus

Part of SPRINGER NATURE

14.  Esposito C, St Peter SD, Escolino M, Juang D, Settimi A, Holcomb GW 3rd: Laparoscopic versus open
inguinal hernia repair in pediatric patients: a systematic review. ] Laparoendosc Adv Surg Tech A. 2014,
24:811-8. 10.1089/1ap.2014.0194

15. Zhao], YuC, Lu]J, et al.: Laparoscopic versus open inguinal hernia repair in children: a systematic review . |
Minim Access Surg. 2022, 18:12-9. 10.4103/jmas.JMAS_229 20

16. XiangB, Jin S, Zhong L, Li F, Jiang X, Xu Z: Reasons for recurrence after the laparoscopic repair of indirect
inguinal hernia in children. ] Laparoendosc Adv Surg Tech A. 2015, 25:681-3. 10.1089/lap.2014.0401

2024 Sadecka et al. Cureus 16(5): €61449. DOI 10.7759/cureus.61449 8 of 8


https://dx.doi.org/10.1089/lap.2014.0194?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2014.0194?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jmas.JMAS_229_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/jmas.JMAS_229_20?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2014.0401?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1089/lap.2014.0401?utm_medium=email&utm_source=transaction

	Major Complication Caused by Inguinal Hernia Recurrence After Percutaneous Internal Ring Suturing Procedure in a Patient With Loeys-Dietz Syndrome: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Abdominal X-ray showing dilated loops with fluid levels confirming intestinal obstruction
	FIGURE 2: Intestinal obstruction caused by strangulation of the small intestine in the inguinal canal
	FIGURE 3: End-to-end anastomosis of the small intestine after resection of the ischemic part
	FIGURE 4: Repair of the recurrent inguinal hernia - first step
	FIGURE 5: Repair of the recurrent inguinal hernia - second step

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


