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Abstract

Herniation of the transplanted ureter into the inguinal canal is an exceptionally rare com-
plication following renal transplantation. Most cases present as delayed-onset obstructions,
typically occurring more than one year post-transplant and often involving the ipsilateral
inguinal canal. We presented the case of a 49-year-old male kidney transplant recipient
who developed obstructive uropathy due to herniation of the graft ureter into the ipsilateral
inguinal canal. Diagnosis was confirmed by computed tomography (CT), which proved
superior to ultrasonography in delineating the ureteral course. A JJ ureteral stent was
successfully placed, followed by inguinal hernia repair using the Lichtenstein technique.
The postoperative course was uneventful, with complete resolution of symptoms and
preservation of graft function. Transplanted ureteral herniation is a rare but important
cause of late post-transplant obstruction. Cross-sectional imaging, particularly CT, offers
greater diagnostic accuracy than ultrasound alone in identifying ureteral displacement.
When feasible, primary ureteral stenting may obviate the need for nephrostomy, thereby
reducing patient morbidity.

Keywords: inguinal hernia; transplanted ureter; ureteral complications; kidney
transplantation

1. Introduction
Inguinal hernias represent one of the most prevalent types of hernias encountered

in adult patients [1–4], with surgical repair of inguinal hernias being among the most
frequently performed procedures worldwide [5]. This condition constitutes a substantial
portion of the surgical workload within general and visceral surgery departments [6,7].
While the vast majority of inguinal hernias are composed of abdominal contents such as
intestine or omentum, rarer occurrences involve other structures, including components of
the urinary tract [8,9]. Among these, herniation of the ureter through the inguinal canal is an
exceptionally uncommon event, yet one that carries significant clinical implications [10,11].
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Ureteral herniation into the inguinal canal may give rise to hydronephrosis either
as a primary event (primary type), directly caused by the herniated segment, or as a
secondary condition (secondary type), occurring as a consequence of distal urinary outflow
obstruction [12].

Renal transplantation, a common and life-saving procedure for patients with end-
stage renal disease, carries its own set of complications [13]. Among these, urologic
issues—specifically ureteral obstructions—are observed in approximately 10% of transplant
recipients, with half of these cases being obstructive in nature [14]. Transplanted-Ureter
Inguinal Herniation (TUIH), an exceptionally rare manifestation [14–16], typically occurs in
the late postoperative period, often more than a year after the transplant [17,18]. This com-
plication is most frequently seen on the ipsilateral side of the transplanted kidney [17,18].

Given its rarity and often indolent clinical course, TUIH is frequently underrecog-
nized or misdiagnosed [19]. Clinical signs may be subtle, such as vague groin discomfort,
swelling, or unexplained renal graft dysfunction, making the diagnosis particularly chal-
lenging [19]. Without timely recognition and intervention, the patient may suffer from
progressive hydronephrosis, irreversible damage to the transplanted kidney, and even graft
loss [19–21].

Therefore, a high index of suspicion is essential, particularly in patients with a history
of renal transplantation presenting with inguinal hernia or obstructive uropathy [20]. Early
diagnosis, often aided by advanced imaging modalities such as CT, plays a crucial role
in confirming the presence of ureteral herniation, delineating its anatomical course, and
guiding appropriate surgical intervention [21,22].

Prompt and accurate diagnosis is essential to prevent long-term complications, pre-
serve graft function, and improve patient outcomes [21].

This paper seeks to advance understanding of transplanted-ureter inguinal herniation
(TUIH) by integrating an illustrative case report with a focused systematic review of the lit-
erature, with the aim of enhancing clinical recognition of this uncommon yet consequential
complication after renal transplantation.

2. Materials and Methods
2.1. Search Strategy

A comprehensive and systematic literature search was conducted to identify studies
pertaining to the herniation of the transplanted ureter into the inguinal canal.

This review has been registered in the International Prospective Register for Systematic
Reviews—PROSPERO, with registration number CRD420251146767.

The search was performed using the PubMed database (US National Library of
Medicine, http://www.ncbi.nlm.nih.gov/PubMed, accessed on 9 January 2024), a rec-
ognized repository for medical literature. We utilized a combination of relevant medical
subject headings (MeSH) and keywords to optimize the search, specifically: inguinal hernia
AND transplanted ureter OR ureteral complications OR ureter complications AND kid-
ney transplantation. This strategy was designed to capture all articles that addressed the
primary focus of this review, which is the rare occurrence of ureteral herniation following
renal transplantation.

2.2. Inclusion Criteria

To ensure the relevance and quality of the included studies, the review was restricted
to original research articles published in the English language or in the mother tongue of
authors (Italian). Only studies that specifically addressed the herniation of the transplanted
ureter into the inguinal canal were included in the analysis. Articles were initially selected
based on their titles and abstracts. Following this, a full-text review was conducted to

http://www.ncbi.nlm.nih.gov/PubMed
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confirm their eligibility. This multi-step selection process was implemented to ensure
that only studies directly relevant to the topic of interest were incorporated. The studies
were required to provide sufficient clinical data on the herniation of transplanted ureters,
including patient demographics, surgical outcomes, and other key clinical variables.

2.3. Exclusion Criteria

Studies published in languages other than English or Italian were excluded from the
analysis to maintain consistency in data interpretation and to avoid potential biases related
to translation. Furthermore, while the number of patients reported in each study was not
an exclusion criterium, we excluded articles that did not substantially contribute to the
overall understanding of the subject matter. For example, studies focused on herniations
occurring in anatomical locations other than the inguinal canal, such as the femoral foramen,
obturator foramen, or incisional hernias, were also excluded.

2.4. Data Extraction

Following the initial screening of titles and abstracts, the full-text versions of eligible
articles were retrieved for in-depth analysis. Data were systematically extracted from each
study in a standardized format to ensure consistency and comprehensiveness. Extracted
data included the year of publication, patient demographics (age and gender), and the
time interval between kidney transplantation and the occurrence of ureteral herniation.
Additionally, the side of the inguinal herniation (left or right) was recorded, along with
the presence of any nephrostomy or ureteral stent in place at the time of herniation. These
variables were considered critical to understanding the context and clinical outcomes of
transplanted ureter herniation.

For each study, we applied the CARE checklist [23] to derive a structured quality
grade (A = Outstanding, B = Strong, C = Moderate), which informed the evidence synthesis
and contextualized outcomes across reports (Table 1).

Moreover, detailed information regarding the surgical management of the hernia was
extracted, including whether mesh reinforcement was used in the hernia repair, and if so,
the type of mesh employed. The choice of surgical technique, particularly the use of mesh,
may influence long-term outcomes and recurrence rates, making this a crucial data point.

The final inclusion and assessment of studies were completed in December 2024,
yielding a total of 35 studies. Discrepancies in the study selection were resolved through
discussion and consensus among all authors, ensuring the final list of included articles met
the criteria for high-quality evidence. A PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) [24] flow chart was created to document the search and
selection process, visually summarizing the progression from initial identification to final
inclusion (Figure 1).
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Figure 1. PRISMA Flow chart documented the literature review process.

2.5. Statistical Analysis and Synthesis

The studies were then analyzed to identify common trends, clinical patterns, and
outcomes. The findings were synthesized to provide an evidence-based summary of the
incidence, diagnostic challenges, and treatment options for transplanted ureter inguinal
herniation, with particular attention to surgical techniques and long-term patient outcomes.

2.6. Case-Report Methodology

In the preparation of this case report, we have adhered to the CARE (CAse REport) [23]
guidelines, which provide a standardized framework for reporting clinical cases with clarity
and rigor. By following these guidelines, we aim to enhance the reproducibility, clinical
relevance, and scientific quality of the report, ensuring its utility for both clinicians and
researchers in the field.

2.7. PICO Framework

To ensure clarity and methodological rigor, the research question was structured
according to the PICO framework [25]:

- P (Population/Patient/Problem): Kidney transplant recipients who developed in
guinal herniation of the transplanted ureter.

- I (Intervention/Exposure): Diagnostic and therapeutic interventions, including cross-
sectional imaging (CT, ultrasound), ureteral stenting, nephrostomy placement, and
surgical hernia repair (with or without mesh).
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- C (Comparison): Alternative or conservative management strategies, or different
surgical techniques (e.g., tissue repair versus mesh reinforcement).

- (Outcomes): Clinical outcomes including resolution of obstructive uropathy, preserva-
tion of graft function, recurrence of hernia, perioperative complications.

3. Results
3.1. Case Report

A 49-year-old male patient presented to the Emergency Department with complaints
of rectal bleeding and anemia, which were further complicated by acute kidney injury
(AKI). On admission, his hemoglobin level was critically low at 6.4 g/dL, and serum
creatinine was markedly elevated at 6 mg/dL, reflecting significant renal impairment. His
past medical history was notable for an appendectomy and a kidney transplant performed
15 years earlier, with the graft originating from a living donor. The patient had previously
undergone kidney transplantation due to end-stage chronic renal disease for type II Di-
abetes. His medical history was also notable for arterial hypertension as a comorbidity.
The immunosuppressive regimen consisted of variable dosage of tacrolimus based on
tacrolemia values regularly followed by the nephrology transplant center. In the days
preceding admission, he had reported persistent diarrhea accompanied by episodes of
bright red blood loss per rectum, raising immediate concern for lower gastrointestinal
pathology in addition to his renal dysfunction. Given the severity of the presentation,
urgent blood transfusions and intravenous fluid resuscitation were promptly initiated to
stabilize his hemodynamic and metabolic condition.

On detailed physical examination, a primary non-reducible left inguinal hernia
was palpated, prompting further imaging. Ultrasonography demonstrated grade III hy-
dronephrosis, according to the Society of Fetal Urology grading system of hydronephro-
sis [26], of the transplanted kidney, findings that necessitated additional evaluation by CT.
The CT scan confirmed the diagnosis of a left inguinal hernia containing an incarcerated
intestinal loop and also revealed kinking and entrapment of the transplanted ureter, which
explained the hydronephrosis of the grafted kidney (Figure 2).

In light of these complex findings, the patient was immediately transferred to the
operating room for combined urological and surgical intervention. A cystoscopy was
performed, during which the neo-ostium located on the left anterolateral bladder wall
was identified and selectively cannulated. Under pyelographic guidance, a double-J (JJ)
ureteral stent was successfully placed by the urology team (Figure 3), thereby ensuring
decompression of the obstructed renal unit. Following this, open anterior hernioplasty, for
a primary indirect inguinal hernia, was undertaken using the standard Lichtenstein tech-
nique, with the placement of a polypropylene mesh to reinforce the repair. Importantly, the
transplanted ureter was preserved intact, without the need for resection or reimplantation.

Postoperatively, the patient was admitted to the nephrology ward for close surveil-
lance of renal function and careful monitoring of urine output. His clinical recovery was
uneventful, and progressive improvement in renal parameters was observed. On the 11th
postoperative day, both the bladder catheter and the ureteral stent were removed without
complications. At the time of discharge, his serum creatinine had decreased to 3.8 mg/dL,
approximating his baseline pre-admission levels, and his overall condition was stable. The
successful resolution of this complex clinical scenario highlighted the importance of prompt
multidisciplinary management and timely surgical intervention in transplant recipients
presenting with unusual hernia-related complications.
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Figure 2. CT scan images showing left inguinal hernia of transplanted ureter. The arrow indicates the
herniation of the ureter.

 

Figure 3. The positioning of a JJ ureteral stent during an intraoperative cystoscopy. The arrows
indicates the positioning of the stent in the obstructed ureter.

3.2. Literature Review

A comprehensive literature search was conducted using the PubMed database, which
initially yielded a total of 2377 records. After the removal of duplicate entries and the
application of predefined inclusion and exclusion criteria during the screening of titles
and abstracts, 26 articles were deemed eligible for inclusion in the final analysis. In
addition, a manual search of reference lists and literature identified a further 9 case reports
that satisfied the eligibility criteria. Taken together, a total of 35 articles were ultimately
reviewed, encompassing a cumulative total of 40 documented cases of inguinal herniation
involving the transplanted ureter (Table 1) [12,14,17–21,27–54]. The methodology of the
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search process, including the identification, screening, and selection phases, is illustrated in
the PRISMA flow chart presented in Figure 1.

The demographic profile of the reported patients was notably skewed toward males,
with only two female cases identified across all studies. The median age of affected patients
was 61.8 years, while the median interval between kidney transplantation and the diagnosis
of ureteral herniation was 12.9 years. With respect to management strategies, of the 40 cases
identified, 24 involved the placement of a nephrostomy, and 22 required ureteral stenting
(Table 1). In 16 instances, both nephrostomy and stenting were performed, underscoring the
frequent need for combined interventions. Hernia repair techniques varied considerably:
38 cases were managed with simple hernia repair, whereas mesh reinforcement was applied
in 21 cases (Table 1). Among these, polypropylene mesh represented the most frequently
reported material, utilized in nine studies [17,28,29,33,37,45,47,48,54]. Eight cases, however,
did not specify the type of mesh employed [35,44,49,52,53]. In isolated reports, alternative
materials or not clearly specified were described, including polyglactin 910 mesh [20], a non-
absorbable mesh [40], a non-absorbable preperitoneal mesh [43], and a biological mesh [49].
Notably, two rare cases of contralateral ureteral herniation were identified, in which the
herniated ureter was located on the side opposite to the transplanted kidney [18,44].

In 27 cases, as shown in Table 2, no post-operative complications were described by
the authors. Only 14 cases reported post-operative length of stay with a median of 4.1 days
(Table 2). No Hernia recurrence during the follow up after the discharge from hospital
was reported in 11 studies [12,18,27,37,43,44,47,49,50,53,54]. In 35 cases (Table 2), no graft
failure was described.

This heterogeneity in presentation and management reflects both the rarity of the
condition and the absence of standardized therapeutic protocols, further highlighting the
need for heightened clinical awareness and multidisciplinary expertise in addressing such
complex scenarios.

4. Discussion
TUIH is an uncommon but clinically important complication that carries substantial

implications for both urological and transplant outcomes and, although rare, the condition
warrants careful attention due to its potential to precipitate a spectrum of adverse events,
including obstructive uropathy, progressive graft dysfunction, and, in extreme cases, graft
loss [19,20,33,39]. The rarity of TUIH often contributes to delays in recognition, as it may
initially present with vague or nonspecific symptoms such as groin swelling, local discom-
fort, or unexplained renal function decline [19,20]. Timely diagnosis and management are
therefore crucial to avoid irreversible consequences [19–21].

The condition is particularly relevant in transplant recipients, who represent a unique
surgical population with multiple vulnerabilities [55]. These patients are often immunosup-
pressed, frequently have coexisting comorbidities, and typically require complex periopera-
tive management [56]. Within this setting, even complications considered rare in the general
surgical population can assume heightened importance [57]. TUIH exemplifies such a
scenario, underscoring the need for heightened clinical awareness and multidisciplinary
collaboration in its detection and treatment.

Several risk factors have been consistently associated with the development of TUIH.
Among the most frequently cited are male sex [28–31,45] and older age, particularly in
individuals aged 50 years or above [14,17,31,32,52]. Additionally, patients who have lived
with a kidney transplant for five years or more appear to have an elevated risk [21,36,40,44].

Other anatomical and technical factors also play a role. Excessive ureteral length has
been identified as a significant risk factor, as redundant segments are more likely to herniate
through the inguinal canal [18,21,29].
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Similarly, the placement of the donor ureter anterior to the spermatic cord during
transplantation has been implicated as a predisposing factor, given its proximity to the
inguinal canal and the potential for abnormal trajectories [18,20,21,29].

Additional contributors include infection with Polyomavirus BK [58], which has been
associated with graft dysfunction and may weaken the integrity of ureteral tissue, thereby
predisposing to herniation. Obesity also constitutes an important risk factor, not only
because of increased intra-abdominal pressure but also due to the technical challenges it
poses during both transplant and hernia repair surgeries [17,18,21,30].

The aggregation of these risk factors substantially raises the likelihood of ureteral
herniation into the inguinal canal, a condition that frequently progresses to ureteral obstruc-
tion if not promptly identified [41,45]. Particularly in older patients, who often present with
multiple comorbidities and diminished physiological reserves, the consequences can be
profound that is why meticulous preoperative evaluation and comprehensive postoperative
care are indispensable for minimizing complications and shortening hospitalization [59–63].

In this regard, the feasibility of performing tension-free hernia repair under ultrasound-
guided local nerve block in elderly patients, as demonstrated by Wang et al. [64], provides
meaningful insights into adapting surgical strategies for frail and high-risk populations.

The primary mechanism of clinical deterioration in TUIH is ureteral obstruction [45,65].
If left unrecognized, such obstruction can compromise graft function, sometimes irre-
versibly [45,65]. Early detection and treatment are therefore fundamental in preventing
further decline or complete loss of the transplant kidney [41,45].

The timing of obstruction provides important diagnostic insights. According to litera-
ture experience most cases of transplanted ureter obstruction occur early—within the first
three months after transplantation [19,28]. These are usually unrelated to TUIH and instead
result from ischemic ureteral strictures, external compression caused by hematomas or
lymphoceles, or technical complications such as an excessively narrow anti-reflux tunnel,
suboptimal uretero-vesical anastomosis, or ureteral kinking [19,28].

One of the greatest difficulties in managing TUIH lies in its diagnosis [46]. In the initial
evaluation of acute kidney allograft dysfunction, abdominal ultrasound is often the first-
line imaging modality [45]. Ultrasound is useful for detecting hydronephrosis; however, its
ability to detect ureteral herniation into the inguinal canal is limited [45]. Indeed, hernias
may not always be clinically evident or easily visualized with sonography, leading to delays
in the identification of TUIH as the underlying cause of hydronephrosis [18,45].

While ultrasound can reliably confirm hydroureteronephrosis, the inguinal component
of transplanted ureter herniation is frequently overlooked [45]. In contrast, CT offers a
more robust diagnostic modality [19,28]. Abdominal CT, which can be performed without
intravenous contrast in patients with renal impairment, provides detailed anatomical
information on both the transplanted kidney and the ureter [19,28]. This level of precision
facilitates accurate mapping of the ureter’s course and its relationship to the inguinal canal,
thereby enabling definitive diagnosis [19,28].

Once obstructive uropathy has been confirmed, urgent decompression of the uri-
nary tract is indicated [66,67]. Depending on the clinical context, decompression may be
achieved through percutaneous nephrostomy, ureteral stent placement, or a combination
of the two [66,67]. The placement of a nephrostomy not only relieves obstruction but can
also facilitate stent placement, while serving as a useful intraoperative landmark during
subsequent hernia repair procedures [43].

Individual patient features and surgical history play a decisive role in guiding the
choice of operative technique, with previous pelvic or infra-abdominal procedures being of
particular relevance [68].
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Historically, the use of mesh in hernia repair for transplant recipients has been ap-
proached with caution, largely due to concerns regarding mesh-related infection and
impaired wound healing in immunosuppressed patients [11,69,70]. Nevertheless, pri-
mary hernia repair without mesh carries a significant risk of recurrence, estimated at
10–30% [19,71]. More recent evidence supports the safety and efficacy of polypropylene
mesh in transplant patients [72–75], despite concern that immunosuppression drugs may
affect the wound-related complications [75].

Alternative biologic meshes have also been explored. Catena et al. [76] evaluated
the use of porcine small intestinal submucosa (Surgisis) in ten immunocompromised
patients, including four transplant recipients (three kidney, one liver), undergoing elective
Lichtenstein hernioplasty. The study reported no postoperative complications, wound
infections, or recurrences, suggesting that Surgisis is a safe alternative to polypropylene
mesh, particularly in high-risk immunosuppressed populations [76].

Beyond material safety, attention has increasingly shifted toward the broader evalua-
tion of surgical quality. In this context, Willms et al. [77] showed that systematic analysis of
surgical quality indicators after structured improvements in practice was associated with
significant gains in hernia repair outcomes.

Laparoscopic approaches have similarly gained traction. Yannam et al. [75] assessed
laparoscopic incisional hernia repair (LIHR) with mesh in 36 kidney and/or pancreas
transplant recipients. With a mean follow-up of 2.2 years, outcomes—including complica-
tion and recurrence rates—were comparable to those observed in nontransplant patients
(n = 62) [75]. Importantly, all transplant patients remained on immunosuppressive therapy,
yet mesh-related infections and graft dysfunction were rare [75]. These findings support
the feasibility of mesh-based laparoscopic hernia repair as a viable surgical strategy in
transplant recipients [75].

According to Yin et al. [78], although inguinal herniorrhaphy is one of the most
common operations worldwide, expected complication might be encountered in kid-
ney transplantation recipients as the grafted kidney and ureter are positioned in the
pre-peritoneal space.

Although ureteral obstruction remains the most significant concern in TUIH, other
postoperative complications following inguinal hernia repair have been documented [79,80].
These include rare but potentially serious events such as acute kidney injury secondary to
iatrogenic ureteral injury [79,80].

Acute renal failure due to ureter compression after hernia repair is uncommon in
kidney transplant recipients [81].

Selman et al. [82] reported a case of a transplant patient who developed anuria fol-
lowing inguinal hernia repair due to inadvertent ureteral ligation. The complication was
successfully managed with nephrostomy placement followed by ureteral reimplantation,
ultimately restoring renal function [82].

Similarly, Veroux et al. [81] described acute renal failure caused by ureteral compres-
sion from a mesh plug placed in the preperitoneal space. Prompt surgical reintervention to
remove the plug led to rapid recovery of graft function, with full normalization occurring
within four days [81].

These literature experiences underscore the importance of recognizing the distinct
anatomical and physiological context of transplant recipients.

Repair with polypropylene mesh has proven to be both safe and effective, even in
immunocompromised recipients, significantly reducing the risk of recurrence when com-
pared with primary tissue-based hernia repairs. While mesh inguinal hernia repair is
generally safe in the broader population, it carries a heightened risk of urological complica-
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tions in patients with renal transplants. Surgeons must therefore exercise particular caution,
considering the unique anatomical course of the transplanted ureter.

Adjunctive measures, including nephrostomy and ureteral stenting, play pivotal roles
in relieving obstruction, protecting graft function, and ensuring stability during the peri-
operative period. Furthermore, meticulous postoperative surveillance is fundamental, as
early recognition of complications allows for prompt corrective intervention and minimizes
the likelihood of irreversible renal impairment.

Prompt recognition of complications through graft-targeted ultrasonography and
abdominal CT, followed by timely surgical intervention, may obviate the need for nephros-
tomy placement and contribute to the preservation and recovery of graft function. In this
regard, the development of artificial intelligence tools has opened new perspectives for
the early detection of complex clinical conditions, supporting clinicians in anticipating
complications before overt clinical deterioration occurs [83].

In summary, the clinical management of TUIH requires an integrated, multidisci-
plinary approach that combines high clinical suspicion, advanced imaging, timely urinary
decompression, meticulous surgical planning, and vigilant postoperative monitoring. Ad-
herence to these principles can substantially reduce the risk of graft dysfunction and
enhance patient prognosis.

Table 1. Reported cases of inguinal herniation of the transplanted ureter. Abbreviation: M, male; F,
female; PT, post-transplantation; R, right; L, left; NA, Not available.

Case Year Grading Score Gender Age Years PT Side Nephrostomy Stent Hernia Repair Mesh Type

Ciancio
et al. [27] 1995 B (Strong) M 59 1.5 R Yes Yes Yes No \

Osman
et al. [28] 2004 B (Strong) F 44 8 R Yes No Yes Yes Polypropylene

Salinas
Sanchez
et al. [29]

2005 B (Strong) M 70 5 R Yes Yes Yes Yes Polypropylene

Furtado
et al. [30] 2006 B (Strong) M 44 12 L Yes No Yes No \

Verbeeck
et al. [31] 2007 B (Strong) M 75 11 R No No Yes No \

Ingber
et al. [17] 2007 B (Strong) M 72 12 L Yes Yes Yes Yes Polypropylene

Otani et al.
[32] 2008 A

(Outstanding) M 53 9 R Yes No Yes No \

Di Cocco
et al. [12] 2009 A

(Outstanding) M 41 19 R Yes Yes Yes No \

Azhar
et al. [14] 2009 B (Strong) M 76 20 R Yes Yes Yes No \

Odisho
et al. [33] 2010 A

(Outstanding) M 58 15 R Yes Yes Yes Yes Polypropylene

Tran et al.
[34] 2011 B (Strong) M 52 8 L Yes Yes Yes No \

Eng et al.
[35] 2011 B (Strong) M 50 7 R Yes Yes Yes Yes NA

Pourafkari
et al. [21] 2013 B (Strong) M 50 12 R Yes Yes No No \

Vyas et al.
[36] 2014 B (Strong) M 32 7 R No No Yes No \

Kondo
et al. [37] 2015 A

(Outstanding) M 52 7 R No Yes Yes Yes Polypropylene

Hakeem
et al. [20] 2016 B (Strong) M 72 9 R Yes Yes Yes Yes Polyglactin 910

Cheung
et al. [38] 2016 A

(Outstanding) M 44 18 L No No Yes No \

Cheung
et al. [38] 2016 B (Strong) M 88 15 R Yes No Yes No \

Soleymanian
et al. [39] 2016 B (Strong) M 48 <1

[4 months] L No No No No \
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Table 1. Cont.

Case Year Grading Score Gender Age Years PT Side Nephrostomy Stent Hernia Repair Mesh Type

Coelho
et al. [40] 2016 B [Strong] M 77 25 L Yes No Yes Yes Non

absorbable

Vigo et al.
[41] 2016 A

[Outstanding] M 51 12 R No No Yes No \

Ross et al.
[42] 2017 B (Strong) M 63 30 R Yes Yes Yes No \

Ghielmini
et al. [43] 2017 A

(Outstanding) M 82 14 L Yes Yes Yes Yes
Preperitoneal

Non
absorbable

Du Toit
et al. [44] 2017 A

(Outstanding) M 39 11 R Yes No Yes Yes NA

Lobo et al.
[18] 2017 B (Strong) M 73 29 L Yes Yes Yes No \

Bugeja
et al. [45] 2018 A

(Outstanding) M 75 6 R No Yes Yes Yes Polypropylene

Areda
et al. [46] 2019 C

(Moderate) M 81 NA R Yes No Yes No \

Bosmans
et al. [19] 2019 A

(Outstanding) M 61 9 R Yes No Yes No \

Kobayashi
et al. [47] 2020 B (Strong) M 68 8 R No Yes Yes Yes Polypropylene

Giacomoni
et al. [48] 2021 B (Strong) M 56 37 L No No Yes Yes Polypropylene

Merani
et al. [49] 2021 A

(Outstanding) M 62 11 L Yes Yes Yes Yes NA

Merani
et al. [49] 2021 B (Strong) F 72 2 R Yes Yes Yes Yes Biological

Chang
et al. [50] 2021 B (Strong) M 76 3 R Yes Yes Yes No \

Mongera
et al. [51] 2023 A

(Outstanding) M 78 17 R No Yes Yes NA \

Lima et al.
[52] 2023 A

(Outstanding) M 63 9 L No Yes Yes Yes NA

Ishikawa
et al. [53] 2024 B (Strong) M 68 10.6 R No No Yes Yes NA

Ishikawa
et al. [53] 2024 B (Strong) M 68 8.3 R No No Yes Yes NA

Ishikawa
et al. [53] 2024 B (Strong) M 58 2.5 R No No Yes Yes NA

Ishikawa
et al. [53] 2024 B (Strong) M 60 32.7 R No No Yes Yes NA

Shaheen
et al. [54] 2024 B (Strong) M 53 25 R No No Yes Yes Polypropylene

Present
case 2024 M 49 15 L No Yes Yes Yes Polypropylene

Table 2. Post operative characteristics of reported cases of inguinal herniation of the transplanted
ureter. Abbreviation: NA, Not available.

Case Post Operative
Complications

Post Operative Stay
(Days)

Hernia
Recurrence

During the Follow
Up

Graft Failure

Ciancio et al. [27] NA NA No No
Osman et al. [28] No NA NA No

Salinas Sanchez et al. [29] NA NA NA No
Furtado et al. [30] NA NA NA NA
Verbeeck et al. [31] No NA NA No

Ingber et al. [17] NA NA NA No
Otani et al. [32] No 3 NA No

Di Cocco et al. [12] No 4 No No
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Table 2. Cont.

Case Post Operative
Complications

Post Operative Stay
(Days)

Hernia
Recurrence

During the Follow
Up

Graft Failure

Azhar et al. [14] NA NA NA No
Odisho et al. [33] No 1 NA NA

Tran et al. [34] NA NA NA No
Eng et al. [35] No NA NA No

Pourafkari et al. [21] / / / /
Vyas et al. [36] No NA NA No

Kondo et al. [37] No 4 No No
Hakeem et al. [20] No NA NA No
Cheung et al. [38] No 2 NA No
Cheung et al. [38] No 7 NA No

Soleymanian et al. [39] NA NA NA NA
Coelho et al. [40] No NA NA No

Vigo et al. [41] No NA NA No
Ross et al. [42] NA NA NA NA

Ghielmini et al. [43] No NA No No
Du Toit et al. [44] No 6 No No

Lobo et al. [18] No NA No No
Bugeja et al. [45] NA NA NA No
Areda et al. [46] NA NA NA No

Bosmans et al. [19] No 5 NA No
Kobayashi et al. [47] No 7 No No
Giacomoni et al. [48] No NA NA No

Merani et al. [49] NA NA NA No
Merani et al. [49] NA NA No No
Chang et al. [50] No NA No No

Mongera et al. [51] No NA NA No

Lima et al. [52] No 0 (discharged the same
day of the surgery) NA No

Ishikawa et al. [53] No 4 No No
Ishikawa et al. [53] No 7 No No
Ishikawa et al. [53] No 3 No No
Ishikawa et al. [53] No 5 No No
Shaheen et al. [54] No NA No No

Present case No 11 No No

5. Limitations
The present review is subject to several limitations that reflect the current state of the

literature. First, transplanted-ureter inguinal herniation is an exceptionally rare condition,
and the available evidence is limited to isolated case reports and small case series, which
restricts the generalizability of findings. Second, the cases reported are highly heteroge-
neous with regard to clinical presentation, diagnostic modalities, and surgical management,
making direct comparisons challenging and precluding standardized recommendations.
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Third, most studies are retrospective and descriptive in nature, often lacking systematic
data collection or long-term follow-up, which limits conclusions regarding recurrence rates,
graft survival, and overall patient prognosis. Finally, since this review did not aim to
perform a cost analysis of the meshes used, we did not investigate the economic aspect of
mesh selection.

6. Conclusions
Transplanted-ureter inguinal herniation is a rare but clinically important entity that

endangers renal allograft function and can culminate in severe complications, including
graft loss, if not identified and treated in a timely manner. Early recognition through
advanced imaging modalities, particularly CT, is essential, as it not only establishes an
accurate diagnosis but also provides detailed anatomical information that is indispensable
for preoperative assessment and surgical planning.

Repair with polypropylene mesh has proven to be both safe and effective, even in im-
munocompromised recipients, significantly reducing the risk of recurrence when compared
with primary tissue-based hernia repairs. Adjunctive measures, including nephrostomy
and ureteral stenting, play pivotal roles in relieving obstruction, protecting graft function,
and ensuring stability during the perioperative period. Furthermore, meticulous post-
operative surveillance is fundamental, as early recognition of complications allows for
prompt corrective intervention and minimizes the likelihood of irreversible renal impair-
ment. Ultimately, optimal outcomes require a comprehensive, multidisciplinary approach
that integrates precise diagnosis, timely surgical management, perioperative urinary tract
protection, and long-term follow-up, thereby safeguarding graft survival and improving
quality of life in this highly vulnerable patient population.
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