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ABSTRACT

Objective: Intra-urinary iodinated contrast agents are commonly used in urological procedures, but research of allergic reac-
tions is rare. This study presents a rare case of an intra-urinary contrast reaction, followed by a comprehensive literature review
of adverse reactions to intra-urinary contrast.

Methods: PubMed and Embase databases were searched using Medical Subject Headings terms related to urinary procedures
and contrast reactions, with additional articles identified through reference reviews.

Results: Adverse reactions to intra-urinary contrast agents are rare, with most reactions being mild. Severe reactions were
infrequent, and both patient-related and contrast-related factors were identified as influencing the likelihood of adverse events.
However, the role of previous intravenous contrast reactions as a predisposing factor and the effectiveness of premedication in
preventing these reactions remain uncertain. Furthermore, clinical guidelines for diagnosing and managing such reactions are
lacking.

Conclusion: Although urinary contrast reactions are uncommon, they can range from mild to severe, including anaphylaxis.
Further research is needed to establish standardized premedication protocols and management strategies, and a better under-

standing of predisposing factors could enhance patient safety in urological procedures involving contrast agents.

1 | Introduction

Iodinated contrast (IC) agents are widely used in various diag-
nostic imaging procedures to enhance image clarity. However,
they can sometimes trigger adverse reactions (ARs). The in-
cidence of ARs associated with intravenous (IV) IC, the most
common administration route, has been reported to range from

1% to 12% [1, 2]. In comparison, intra-urinary administration is
considered to have a lower risk profile for ARs.

This article reports a notable case of an intra-urinary IC AR that
occurred following nephrostomy and stent insertion in a patient
with a known history of IV IC ARs. During the management
of this case, we encountered limited data and guidelines on

Abbreviations: APG, antegrade pyelogram; ARs, adverse reactions; B/L, bilateral; CAD, coronary artery disease; CG, cystogram; CHF, congestive heart failure; CS, cystoscopy; CUG,
cystourethrogram; HTN, hypertension; IC, iodinated contrast; ICU, intensive care unit; I'V, intravenous; MeSH, medical subject headings; PCN, percutaneous nephrostomy; PCNG,
percutaneous rephrostogram; PCNL, percutaneous nephrolithotomy; RA, retrograde access (RPG, Stent, ureteroscopy); RPG, retrograde pyelogram; RR, reaction rate; TURBT, trans urethral
resection of bladder tumour; URG, urethrogram; URS, ureteroscopy; VCUG, voiding cystourethrogram; VUR, Vesicoureteral reflux.
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intra-urinary contrast reactions. To address this gap, we con-
ducted a systematic review to compile comprehensive informa-
tion on intra-urinary contrast allergies.

This review spans articles from 1989 to 2024, covering a wide
array of urological procedures. It explores the incidence of ARs,
identifies potential predisposing factors, and summarises the
clinical manifestations of intra-urinary IC ARs. Additionally, it
provides an overview of preventive measures and management
strategies based on the current evidence.

2 | Case Report

A 57-year-old male with metastatic prostate cancer (Gleason
score 5+5=10) involving the rectum and bladder presented
with bilateral ureteric obstruction, hydronephrosis, and post-
renal acute kidney failure.

The patient was referred to radiology for bilateral nephrostomy
and stent placement. Due to a known history of allergic reac-
tions to IV IC (specific type unknown), presenting as hives, he
was premedicated with 50 mg of prednisolone and 10 mg of lo-
ratadine, which were administered orally 13h and 1h prior to
the procedure, respectively. This procedure was performed with
no ARs noted.

Four days later, the right nephrostomy became obstructed,
requiring replacement, which procedure was planned
in conjunction with the scheduled insertion of bilateral
stents. No premedication was administered for this pro-
cedure, and immediately following the procedure, the
patient experienced right eye pain, swelling, itching, and
photophobia.

A retrospective review of the procedure record revealed that
both procedures used Omnipaque 350 (iohexol 350) as per de-
partment protocol, although details regarding volume, concen-
tration, and pressure were not documented.

Physical examination at the time showed swelling extending to
the right cheek and temporal area. However, the patient's breath-
ing remained clear and vital signs were within normal limits.
He received 120mg of oral fexofenadine and was monitored in
the radiology department for 1h before being transferred back
to the ward.

The urology team assessed the patient at ward 2h post-
procedure and noted ongoing right eye swelling with stable vital
signs; 10mg of Loratadine was administered. The patient was
re-assessed 7 h post-procedure with no further complaints of eye
symptoms.

3 | Systematic Review
3.1 | Method
A systematic review was conducted, and cases are described

based on clinical details reported in these studies. Figure 1
shows the flow chart and process of the review.
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FIGURE1 | PRISMA flow chart.
3.2 | Literature Search

The PubMed and Embase databases were searched for rele-
vant literature. The search strategy employed Medical Subject
Headings (MeSH) terms, including ‘urology’, ‘urinary’, ‘uro-
logical’, ‘endourologic procedure®, ‘retrograde pyelogra*, ‘ure-
teroscopy’, ‘cystourography’, ‘contrast allergies,” and ‘contrast
adverse reactions’ as well as synonyms for each term. Three
researchers conducted the literature search independently to
ensure comprehensiveness and minimise bias. Additionally, all
references from the identified articles were reviewed, leading to
the discovery of two additional related case reports.

3.3 | Article Selection

Articles were selected based on meeting all of the following in-
clusion criteria: (1) original research articles or case reports; (2)
studies involving human subjects; (3) studies exploring the con-
nection between urinary contrast media usage and adverse re-
actions; and (4) studies published since 1989. Any disagreements
in study selection were resolved through discussion among the
researchers to reach a consensus.

3.4 | Data Extraction

Key information was extracted from each included article, in-
cluding the year and author of publication, study type, use of
pre-medication, clinical characteristics of cases, types of con-
trast media used, specific urological procedures performed, pre-
disposing factors for adverse reactions, number of participants,
and management strategies employed.

4 | Results

A total of 14 articles were identified for this review, including
five case reports, two web-based surveys conducted by the
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Endourological Society, two cross-sectional retrospective re-
views, one case report followed by a retrospective review, one
retrospective cohort study, and four letters to the editor. Notably,
two letters described the same case, so one was excluded, leav-
ing 13 articles summarised in Table 1.

4.1 | Urological Procedures

The identified publications covered a variety of urological pro-
cedures involving IC. These included retrograde pyelogram,
antegrade pyelogram, cystoscopy (with or without biopsy), cys-
togram, voiding cystourethrogram, percutaneous nephrostomy,
nephrostogram, percutaneous nephrolithotomy, ureteroscopy
(with or without stenting), retrograde urethrography, and void-
ing urodynamics, which involve retrograde bladder contrast
with fluoroscopy.

4.2 | Clinical Presentations

Clinical presentations of urinary IC ARs exhibited signifi-
cant variability, ranging from life-threatening anaphylaxis to
mild skin rashes. ARs primarily affected three systems: skin,
respiratory, and circulatory, with varying severity in each
case. Skin symptoms included mild urticaria and severe an-
gioedema. Respiratory symptoms ranged from mild wheezing
to severe respiratory distress, such as laryngeal oedema, la-
ryngospasm, pulmonary oedema, and dyspnoea. Circulatory
symptoms varied from mild hypotension and arrhythmias
to shock.

Most reactions were mild, with urticaria being the most common
symptom. Over 50% of responding urologists reported seeing
this presentation [3]. In a cross-sectional retrospective review,
87% (n=1342) of patients who experienced ARs to intra-urinary
contrast presented with mild reactions, such as urticaria or mild
hypotension [4]. However, in smaller studies like case reports
and letters to the editor, 6 articles involved more severe anaphy-
lactoid reactions [5-11].

4.3 | Rate of Allergy

In general, the incidence of allergic reactions is low, particularly
in studies with larger sample sizes. In two retrospective studies
with populations exceeding 10,000, the reported rates of allergic
reactions were 0% and 0.48%, respectively [4, 12] Similarly, in
three studies with sample sizes of approximately 1000, the high-
est reported incidence of allergic reactions was 4.2% [13].

Despite the relatively low incidence in the general population,
allergic reactions are not uncommon. A 2018 web-based survey
reported that 50.5% of responding urologists had encountered at
least one allergic reaction during their professional careers [3].

4.4 | Pre-Medication

The administration of prophylactic medications, including the
type, dosage, timing, and selection of patients, remains highly

uncertain, with notable variability across institutions and indi-
vidual practices.

The protocols for pre-medication appear to differ significantly,
and the quality of available data from existing literature is
generally low. Nearly half of the reviewed studies do not pro-
vide information regarding pre-medications. Even when pre-
medication is mentioned, it is often described in a non-specific
manner. For instance, in one cross-sectional retrospective re-
view, 31% (n=35) of patients with a history of IV IC reactions
were reported to have received steroids or antihistamines as
pre-medication [13]. However, no details were provided regard-
ing the specific drugs, dosages, or timing of administration.
Only one case report specified a regimen in which steroids were
administered 13, 7, and 1h before the procedure, along with
50mg of Diphenhydramine 1h prior [6]. However, this report
involved only a single patient, limiting generalisation of the ef-
fectiveness of this approach.

Additionally, while it is widely accepted that pre-medication
with steroids or antihistamines effectively prevents IV contrast
reactions, the effectiveness of pre-medication for preventing
ARs to urinary contrast agents remains unclear, as anaphylac-
tic reactions were reported despite the use of pre-medication in
some patients [6, 9, 10, 14].

4.5 | Type of Contrast Agents

Data on contrast agents used in the reviewed studies are notably
limited. Of the 13 articles, one did not mention the contrast agent
at all, and four merely referred to the use of IC without providing
additional details such as the specific type of contrast, volume
administered, or injection pressure during administration.

The remaining articles focused on two categories of con-
trast agents. Ionic contrast agents, such as Cysto-Conray
(iothalamate sodium/meglumine) and Urographin (diatrizo-
ate sodium/meglumine), are characterised by their high os-
molality, which is five to eight times that of serum, and are
associated with a higher incidence of ARs. In contrast, low-
osmolality non-ionic contrast agents, with osmolality less than
three times that of human serum, such as Omnipaque (io-
hexol), are preferred in modern practice for intravascular and
intrathecal use due to their lower risk profile [15]. In general,
studies conducted after the year 2000 more frequently utilised
non-ionic contrast agents, while older studies tended to employ
ionic agents. Additionally, some studies reported diluting the
contrast with saline prior to administration in certain patients
(6, 12].

4.6 | Predisposing Factors

Certain patient-related factors have been identified as poten-
tially associated with an elevated risk of ARs to urinary IC.
These factors include advanced age and the presence of co-
morbidities, such as hypertension, type 2 diabetes, congestive
heart failure, coronary artery disease, chronic lung disease, and
asthma. Additionally, suspected urinary infections, haema-
turia, or bleeding during the procedure, vesicoureteral reflux,

378

Journal of Medical Imaging and Radiation Oncology, 2025



urothelial trauma, and bladder cancer have also been implicated
as risk factors [3, 4, 12, 16].

Factors related to the contrast medium, such as the high vol-
ume, concentration, and injection pressure of the contrast agent,
as well as the use of older generation contrast agents (high-
osmolarity and ionic) and delayed urinary drainage, have been
positively correlated with an increased risk of urinary IC ARs
[3,13, 16].

The role of a previous history of IV IC reactions in predicting
urinary IC allergies remains uncertain. While the incidence
of a history of previous contrast allergy was found to be 3% in
the urinary contrast allergy group, compared to 1% in the non-
urinary allergy group (p=0.006), multivariate analysis showed
that a history of previous contrast reaction did not significantly
increase the risk of urinary contrast reactions (Odds Ratio
[OR]: 1.5; 95% Confidence Interval [CI|, 0.9-2.8; p=0.2) [4].
Additionally, ARs related to urinary contrast have been docu-
mented in patients both with and without a known history of IV
contrast allergy [5, 6, 8, 9].

4.7 | Management

The data regarding the management of urinary contrast allergies
are scarce, with standardised protocols not being universally ad-
opted. Nearly half of the reviewed articles did not mention any
established management plans, which is particularly notable in
large-scale retrospective reviews where such information would
have been very valuable.

Among the available data, most stemming from case reports,
the management were typically aligned with the clinical pre-
sentation and the severity of the reaction. Mild reactions often
resolved spontaneously without intervention, while severe cases
required intensive care unit (ICU) admission and intubation.
Treatment generally involved supportive care and symptomatic
management. Oxygen supplementation was provided in cases of
hypoxia, and intravenous fluids or vasopressors were adminis-
tered for hypotension. Pharmacologic interventions, including
corticosteroids, antihistamines, and adrenaline, were used to
counteract the allergic response.

5 | Discussion

ARs to non-intravascular IC, including those used in gastro-
intestinal, hysterosalpingographic, and urological procedures,
have been relatively underreported in clinical practice, despite
their occurrence not being uncommon [17]. Our case report
draws attention to urinary IC ARs, a topic that remains inad-
equately explored in current literature. Despite the scarcity of
studies, the available evidence involves nearly all common uro-
logical procedures involving IC.

The clinical manifestations vary widely between individuals. In
the case described, the allergic reaction presented as unilateral
eye redness, swelling, itching, and photophobia, which had not
been reported in previous literature. However, most reported

reactions involve the skin, respiratory, and circulatory systems,
either singly or in combination.

Patients with urinary contrast exposure presenting with suspi-
cious symptoms should be promptly evaluated and managed.
Although the overall incidence remains low and predominantly
mild, severe cases, including anaphylaxis requiring intubation
and ICU admission, have been documented. There were no fatal
ARs reported.

It has traditionally been assumed that patients with an IV
contrast allergy history are more prone to developing urinary
contrast allergies. Interestingly, a study has challenged this
assumption, suggesting no significant correlation between the
two. Similarly, while pre-medication is commonly believed to
help prevent allergic reactions, there was no evidence identified
to support this.

One of the primary limitations of this systematic review is the
limited amount of published data, which makes it challenging
to draw reliable and generalisable conclusions. Additionally,
publication bias must be considered, especially for case reports,
given that cases with significant reactions are more likely to be
published, potentially leading to an overestimation of the se-
verity of ARs in systematic reviews. Another limitation of the
existing literature is the variability in data collection across
studies. Some articles focus primarily on documenting allergic
symptoms without providing details on management strategies,
while others thoroughly describe treatment protocols but omit
information on pre-medication [18]. This inconsistency makes
it challenging to compare data on the same level across studies.
Moreover, within individual articles, the relationship between
variables is often unclear. For example, in one study, it was re-
ported that nearly one-third of patients received pre-medication,
and the overall allergic reaction rate was 4.2% [13]. However, the
study did not specify the number of patients who experienced
allergic reactions who had received pre-medication, making it
difficult to assess the effectiveness of pre-medication in prevent-
ing ARs.

Future research should prioritise the expansion of high-
quality studies with comprehensive and standardised data
collection. Specifically, more investigations are needed to
evaluate the efficacy of pre-medication as a prophylactic mea-
sure. If demonstrated to be effective, standardised protocols
for its administration should be established. Additionally,
further research into predisposing factors is critical for iden-
tifying high-risk patients, allowing for early risk stratification
and prevention. Finally, the establishment of a standardised
guideline for the management of urinary IC ARs is urgently
needed.

6 | Conclusion

The incidence of adverse reactions to intra-urinary contrast
agents is generally low and mild, although life-threatening
cases have been documented. The clinical presentation of
these reactions can vary significantly between individuals,
complicating diagnosis. The lack of standardised treatment
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protocols limits the effectiveness of clinical management.
Additionally, the uncertainty surrounding predisposing fac-
tors impedes the development of clear preventive strategies.
Further research is essential to address these challenges and
improve patient safety in urological procedures involving con-
trast agents.
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