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Abstract

Objective: To assess upper tract pathologies and diagnostic accuracy of imaging in patients presenting with haematuria.

Material and Method: We retrospectively analysed data of 821 patients, presenting to the haematuria clinic between January 2019
and January 2020. We recorded type of haematuria, age, sex, family, and occupational history. Results of cystoscopy and diagnostic

imaging were collected from records. Involvement of upper tracts and diagnostic accuracy of imaging were assessed.

Results: Out of 821, 438 (58.83%) were male and 338 (41.17%) were female. 536 ( 65%) had non-visible haematuria (NVH) and
286 (35%) had visible haematuria (VH). 117(14%) were active smokers and 238 (27%) were ex-smokers. 9 patients had exposure
to chemicals and 34 (4.2%) had a positive family history of urinary tract cancers. 813(99%) had flexible cystoscopy and 795 (97%)
had upper tract imaging. 85% had CT Urogram and 46.6% had both CT and ultrasound. 87 (10.7%) patients had bladder tumours. 38
(4.7%) of patients had upper tract pathologies. Urolithiasis was diagnosed in 18(2.2%), and upper tract malignancies in 10(1.2%) of
cases. Renal cell carcinoma was diagnosed in 6 (0.73%), and upper tract urothelial cancer in 4 (0.48%) of cases. 93.75% of patients
with upper tract malignancies presented with visible haematuria. CT urogram had 100% diagnostic accuracy. Ultrasound was diag-
nostic in 93% of cases (16/17).

Conclusion: The prevalence of upper renal tract malignancies is very low in patients presenting with NVH. This is the time to risk

stratify patients with non-visible haematuria and tailor the diagnostic imaging. Ultrasound can replace CT urogram in patients with

NVH, further comparative studies are required.
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Introduction

Haematuria is one of the most common urologic diagnoses and
is a common reason for urology referral, estimated to account for
over 20% of urology evaluations [1]. Traditionally, haematuria is
classified into visible Haematuria (VH) and nonvisible Haematuria
(NVH). NVH is further classified into symptomatic and asymptom-

atic. VH is associated with a 20.4% risk of urinary tract malignancy

as compared to only 5.2% with NVH [2]. Haematuria is quite com-
mon and 20% of men over the age of 60 have NVH. Most patients
(70- 90%) with NVH have no urological pathology identified on
evaluation [3,4].

Haematuria evaluation includes history, physical examination,
urinalysis, and upper tract imaging. It's a reasonable practice to
obtain CT Urogram (CTU) in patients with VH, as the risk of detect-
ing upper tract malignancies is significant [5]. The risk of detecting
upper tract malignancy is very low in patients with NVH. A recent
study suggests, CTU can be safely replaced with a renal and bladder
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ultrasound in patients with NVH, because upper tract malignancy

is exceedingly rare in these patients [6].

Existing guidelines vary in their definition of NVH, recommend-
ing evaluation, and the optimal imaging method. American Urol-
ogy Association (AUA) guidelines suggest a CTU for the evaluation
of NVH [7], on the contrary, the UK- National institute for health
and care excellence (NICE) guidelines don’t specify which upper
tract imaging modality to use in the evaluation of NVH [8]. Japa-
nese guidelines recommended ultrasound imaging for patients
with NVH [9].

Despite the lack of consensus on upper tract imaging in a pa-
tient with NVH, Cystoscopy remains the cornerstone of evaluation
in haematuria patients [10]. Upper tract pathologies are initially
evaluated with CTU and ultrasound urinary tract. Further invasive
studies like retrograde and ureteroscopy are done in certain cases.
The sensitivity and specificity of CTU for detecting upper tract le-
sions are 89% and 99.6% although it is associated with the risk of
radiation exposure, anaphylaxis, and contrast-related nephropa-
thy [5,11]. Comparing the cost, to detect one case of bladder, kid-
ney, and upper tract cancer with cystoscopy and CTU is estimated
at $6.5 million as compared to $54,000 using ultrasound and cys-

toscopy [12].

We retrospectively reviewed our dedicated haematuria clinic
data to assess the presence of urinary tract pathologies and their
association with VH and NVH. We also assessed the diagnostic ac-

curacy of upper urinary tract imaging.

Patient and Methods

We retrospectively reviewed data of 821 patients presenting
to a dedicated haematuria clinic, referred by general practitioners
and other health professionals. Data was collected from the hae-
maturia clinic electronic reporting database, for the patients who
underwent haematuria evaluation from January 2019 to January
2020. Demographic data were retrieved from medical records and
included age, sex, smoking status, exposure to carcinogens, family
history of urological malignancies and type of haematuria. Physi-
cal examination findings, results of imaging and flexible cystoscope

were also obtained from the electronic database.

Results

A total of 821 patients, who underwent evaluation for haema-
turia were included in this study. The mean age was 65.4 years
(range: 17-98), the age distribution is given in figure 1. Males con-
stituted 58.8% (n = 483) and females 41.2% (n = 338).
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Figure 1: Age distribution of patients.

Of the study cohort, 14% (n = 117) were active smokers, 29% (n
= 338) were prior smokers and 57% (n = 466) were non-smokers.
4.2% (n = 35) had a family history of urological malignancies and

1.1% (n = 9) were exposed to environmental carcinogens.

In the study population 65% (n = 535) of patients presented
with VH, and 35% (n = 286) NVH. All patients (n = 821) underwent
history taking and physical examination, 99% (n = 813) of the pa-
tient had flexible cystoscopy, and in less than 1% (n = 8) flexible
cystoscopy was not performed due to urethral pathologies i.e., me-

atal stenosis, urethral strictures, or patient refusal.

Of the study population, 97% (n = 795) had upper tract imag-
ing, of which 15% (n = 123) had only ultrasound scan, 84.65% (n
=673)had CTU and 46.6% (n = 371) had Ultrasound scan and CTU
both.

Endoscopy and imaging results

In our cohort, 12% (98/815) of patients who underwent flex-
ible cystoscopy had positive findings, and the most common find-
ing was bladder tumour in 88.7% (87/98). Figure 2 shows the posi-
tive diagnostic findings of cystoscopy. 89.6% of patients who were
diagnosed with bladder tumours presented with VH, compared to
10.4% for NVH.

Figure 3 shows the over all results of imaging. Bladder tumour
was the most common pathology detected on imaging, followed by
urolithiasis. 4.8% (38/795) of patients who underwent imaging
were found to have upper tract pathologies. Figure 4 shows upper
tract imaging findings in our cohort of patients. The most common
finding was urolithiasis in 47% cases (18/38). CT scan had high
diagnostic accuracy in detecting upper tract pathologies (38/38).
16 patients had malignant or pre-malignant lesions in the upper
tracts and 15/16 presented with VH. One patient with suspected
RCC presented with NVH, it was detected on ultrasound and con-
firmed on CTU.
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Figure 2: Cystoscopy Outcomes in haematuria clinic.
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Figure 3: Radiological Outcomes of CT in haematuria clinic.
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Figure 4: Upper tract pathologies on imaging.

In our cohort, 17out of 38 patients with upper tract abnormali-
ties detected on CTU also had ultrasound scans. In 16 patients,
ultrasound findings were consistent with CT findings, giving di-
agnostic accuracy of 93% for the ultrasound. Seven patients had
renal stones, six patients had renal parenchymal lesions and 4 pa-
tients had hydronephrosis. Out of 4 patients with hydronephrosis,
02 had ureteric stones, one had TCC and one was diagnosed with
PUJ obstruction. One filling defect which was missed on ultrasound
was detected on CTU and subsequent ureteroscopic biopsies of the

filling defect showed benign histology.
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Sixteen patients had malignant or premalignant upper tract le-
sions, of those 93.7% presented with visible haematuria and 50%
of them were smokers or prior smokers and none of them was un-
der the age of 50.

Discussion

Haematuria is one of the commonest urological symptoms. It
has been reported that the risk of urinary tract malignancy in pa-
tients with VH is about 20%, but typically ranges between 14-20%
[13]. The risk of detecting urinary tract malignancy in patients with
NVH is much lower as compared to VH and it is estimated to be
3.3% for bladder cancer, 0.58% for RCC and 0.17 for upper tract
urothelial cancers (UTCC) [4,13]. A recent UK base prospective
observational study has shown an even lower incidence of upper
tract involvement in patients with NVH. This study showed patients
with NVH had a 2.7%, 0.4 and 0% risk of bladder, renal and UTUC

respectively [6].

Cystoscopy is the gold standard investigation for the evaluation
of bladder in haematuria patients [10]. Although it is an invasive
diagnostic procedure, none of the radiological tools or biomarkers
is sufficiently reliable to replace cystoscopy [14]. It has the high-
est sensitivity and specificity for detecting bladder growth and
the sensitivity improves further in experienced hands. Because of
the lack of high-quality scientific evidence, there are no consistent
guideline recommendations for the choice of upper tract imaging
for the evaluation of haematuria, especially asymptomatic NVH.
AUA guidelines recommend CTU in all adults with haematuria
whether it is visible or NVH, on the other hand, UK-NICE guidelines
and Canadian consensus document do not specify which imaging

modality to use for upper tract imaging [7,15].

In our retrospective review of 821 patients referred to our
dedicated haematuria clinic, patients with VH had a higher inci-
dence of urological malignancies as compared to NVH (11.4% vs
1.2%). Bladder tumour was the most common malignancy found
in 10.59% of cases (n = 87) and 90% of bladder tumour patients
presented with VH, compared to 10% who had NVH. A total of 6
renal cell carcinoma, 4 upper tracts transitional cell cancer, and 6

Bosniak 2F-3 cysts were diagnosed.

The incidence of upper tract premalignant and malignant le-
sions in our cohort study was 1.94%, and 93.7% of these patients
presented with VH compared to 6.3% who had NVH.

The appropriate workup for NVH remains debatable. DETECT
study concluded that the CTU can be safely replaced with ultra-

sound for patients with NVH, as the incidence of upper tract tran-
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sitional cell carcinoma is very low [6]. Our study results were con-
sistent with the DETECT study.

CTU and ultrasound can pick large bladder growths when ex-
amined with a full bladder. Both CT and ultrasound can miss small
bladder growth which is picked up on cystoscopy. The role of cytol-
ogy is controversial and most of the guidelines do not recommend
its use in initial investigations [16]. It has its role in persistent hae-

maturia with previous negative evaluations.

CTU has the highest sensitivity and specificity in detecting up-
per tract lesions [17]. However, it is associated with significant ra-
diation exposure ranging between 4 to 15 millisievert depending
on technique and machine used. It can be associated with radia-
tion-induced malignancies and fatalities [18]. It has a small but sig-
nificant risk of anaphylaxis and contrast nephropathies, especially
in patients with compromised renal function [19]. It is also costly

and is associated with delays due to long waiting lists.

In our review 93.7% of patients with upper tracts lesions pre-
sented with VH and only 6.3% had NVH. It indicates a very low

incidence of upper tract pathologies in patients with NVH.

Also, in our cohort, all patients who had upper tract malignancy
were 50 years of age and above and 50% of them were smokers or

prior smokers.

Recent studies and systemic reviews have suggested US-KUB as
adequate imaging for the upper tract evaluation in patients with
NVH [20]. US-KUB has good very sensitivity for renal parenchymal
lesions but has low sensitivity for detecting UTUC. As the preva-
lence of UTUC is less than 1% which is well below the UK national
institute of health and care (NICE) criteria of 3% for evaluation,
renal USS could be a safe and cost-effective investigation for upper

tract imaging in patients with NVH.

Conclusion

Our findings suggest that the incidence of Upper tract malignan-
cy in patients with NVH is low. Only one patient who was referred
to NVH had renal cell cancer on ultrasound, which was confirmed
with CTU. None of the patients with NVH had upper tract transi-
tional cell cancer. Based on these findings we recommend that pa-
tients with NVH be evaluated with history, physical examination,
flexible cystoscopy, and ultrasound scan. If no abnormalities were
detected on the ultrasound scan, CTU can be safely omitted. This
prevents the overwhelming use of CTU which benefits patients by
reducing radiation hazards, the anxiety of waiting for the CTU re-

sults and reducing the cost of health services.
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