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Editorial

The seventh issue of Insight Urology (ISU) was published online in December 2023. It comprises
four original articles, two review articles, and one case report. It covers several fields of urology,
such as general urology, oncologic urology, endourology, and kidney transplantation.

Two review articles were submitted by renowned international authors, namely “Bibliometric
analysis of the relationship between metabolic study and urolithiasis. A key tool in patient
management” and “Urological malignancies in kidney transplant recipient patients” We are
confident that you will enjoy reading and applying the knowledge in these articles to your present
urological work, especially when treating stones in adult patients and cancers in kidney trans-
plantation.

The front cover of this issue features four photographs of new tools and items in the modern Thai
urology. The first photograph is of Robotic Assisted Laparoscopic Surgery in Rajavithi Hospital.
The second is of Morcellator Instrument in Phra Pinklao Hospital, while the third photograph is
of High-Intensity Focus Electro Magnetic Chair in Ramathibodi Hospital. The fourth is of Video-
Urodynamic Study in Maharaj Nakorn Chiang Mai Hospital.

The back cover of this issue features four additional pictures of current buildings and training
facilities. The first picture is of the Thammasat Medical Skill and Education Center in Thammasat
University Hospital. The second is of the Bhumisiri Mangkhalanusorn Building and HRH
Princess Maha Chakri Sirindhorn Proton Center where the robotic surgery system and proton
therapy take place in King Chulalongkorn Memorial Hospital, while the third is of the Organ
Transplant Ward in Sunpasittiprasong Hospital. The fourth is of Soft Skills Training in Songkla-
nakarind Hospital.

The Editorial Board of ISU hopes that the cover of this issue represents the present stage of
modernizations in Thai urology. Just as a quote from the well-known Zen master Thich Nhat
Hanh states “The best way to take care of the future is to take care of the present moment,” we
sincerely believe that Thai urology can improve in the future if good work is done in the present.
Concentrating on this moment will create a beautiful future.

No reserve. No retreat. No regret.

Assoc. Prof. Phitsanu Mahawong, M.D.
Editor in Chief of Insight Urology
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Original Article

Risk factors of Fournier’s gangrene associated with mortality
in Sunpasittiprasong Hospital

Thanawin Chotruangprasert, Tri Hanprasertpong, Nawat Oulansakoonchai

Division of Urology, Department of Surgery, Sunpasittiprasong Hospital, Ubon Ratchathani, Thailand
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Abstract

Objective: To determine the mortality rate in patients with Fournier’s gangrene (FG)
in Sunpasittiprasong Hospital and to identify potential risk factors associated with
mortality among patients of FG.

Materials and Methods: This retrospective cohort study investigated patients
diagnosed with FG in Sunpasittiprasong Hospital from 2016 to 2021. Data related
to clinical presentation, demographics, comorbidities, etiology, laboratory inves-
tigation, and therapeutic intervention of the patients were recorded. Prognostic
severity indexes were calculated. All factors were statistically analyzed using
univariate and then multivariate analysis.

Results: Of 62 patients, the mortality rate was 29% (18 of 62). The significant risk
factors for death included patients with kidney disease, septic shock, respiratory
failure, acute kidney injury, low mean arterial blood pressure (MAP), admission to
ICU and prolonged ventilator used. Risk factors from the laboratory data included
abnormal coagulogram, high serum creatinine, lactate, and low bicarbonate. Some
prognostic scoring systems were able to predict prognosis and mortality. Multi-
variate analysis revealed that patients with kidney disease (p = 0.007) or respiratory
failure at presentation (p = 0.020) were significantly associated with mortality.

Conclusions: The significant risk factors associated with mortality among patients
with FG were kidney disease or respiratory failure. Some prognostic scoring systems
may be applied to Thai patients with FG to predict prognosis.

Insight Urol 2023;44(2):53-61. doi: 10.52786/isu.a.72

Thanawin Chotruangprasert

Address: Division of Urology, Department of Surgery, Sunpasittiprasong Hospital, Ubon Ratchathani 34000,

Thailand

E-mail:  thanawinking@hotmail.com Revision received: September 28, 2023

Manuscript received: March 23, 2023 Accepted after revision: November 18, 2023
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Introduction

Fournier’s gangrene (FG) is severe necrotizing
tasciitis (NF) at the perineum and genitalia
resulting from synergistic polymicrobial infec-
tion. It usually happens in males aged 30-60 years
old.! FG is a life-threatening disease because of
its rapidly progressive and severe nature. The
mortality rate in FG ranged from 16 to 40%?
even though aggressive debridement and appro-
priate antibiotics were given. Many studies have
shown that factors that affect the outcome of
patients with FG can be classified into 3 groups®:
host-related factors, disease-related factors, and
treatment-related factors. Host-related factors
included agel,*?, gender?, underlying hyperten-
sion’, diabetes mellitus (DM)*'°, cardiac disease™®,
kidney disease"*”*!!, lung disease®’, and cancer.®
Disease-related factors were clinical signs and
symptoms, source of infection*'?, extent of the
disease"®, presence of septic shock®’, respiratory
failure, abnormal laboratory test results, electrolyte
imbalance®?, coagulopathy>”'°, and liver failure."
Treatment-related factors included time-to-
surgery®, duration of ventilator-use®, estimated
blood loss (EBL)?, colostomy?®, and dialysis.®
Several studies have described the effective use
of scoring systems to predict the mortality of
patients with FG including Fournier’s gangrene
severity index (FGSI)", Uludag Fournier gan-
grene’s severity index (UFGSI)", and the Age-
adjusted Charlson Comorbidity Index (ACCI)."
These can facilitate the design of the most appro-
priate and feasible management strategies.

In Thailand, currently, there have been no
studies on either mortality in FG or the risk factors
contributing to the mortality. One study which
was related to the issue was a retrospective study
from Yasothorn Hospital that found a mortality
rate associated with necrotizing fasciitis (NF) for
19%", Therefore, we conducted this study with
the aim of clarifying the risk factors that affect the
mortality in FG to predict the prognosis and assist
in early intervention to prevent the progression
of the disease.

Materials and Methods

The data was retrospectively reviewed from
medical records. Patients diagnosed with FG,
who were admitted to Sunpasittiprasong Hospital
from January 2016 to June 2021 were included
in this study. Diagnosis was confirmed using

a combination of clinical, gross anatomic and
microbiologic findings. Exclusion criteria were
patients for whom the mortality data could not
be tracked and when previous debridement had
been carried out before visiting Sunpasittiprasong
Hospital. Patients who died within 30 days from
the date of hospital admission were classed as the
nonsurvival group and those who survived within
30 days from the date of hospital admission as the
survival group. The data from the two groups were
compared to identify the factors associated with
death. The study protocol was approved by the
Ethical Committee of Sunpasittiprasong Hospital
(Protocol number: 052/64 R).

All patient records were analyzed to deter-
mine host-related factors, including age, preexisting
illnesses, bedridden status, smoking, alcohol
use, herb or steroid use and length of hospital
stay (LOS). Clinical-related factors included
symptoms on admission, physical findings on
admission, laboratory results, site of origin of the
necrotizing infection, extent and depth of spread,
and microbiology of tissue cultures. Treatment
related factors included debridement status,
number of debridements, time to surgery, opera-
tive time, estimated blood loss (EBL), colostomy
or suprapubic cystostomy (SPC) performed, and
post-operative factors such as duration in ICU
or ventilator use. We used 3 prognostic score
systems, FGSI, UFGSI, and ACCI, to determine
any clinical significance of the factors and their
application in Thai patients.

Demographic data and descriptive statistics
are presented as mean * standard deviation
(SD.), or median and interquartile range (IQR).
To assess possible risk factors for mortality,
univariate analyses were completed initially to
aid in determining the variables that should be
included in a stepwise logistic regression model.
Chi-square test or Fisher exact test were used to
compare categorical data between the survival
and nonsurvival group. For measured variables,
the student T-test or Mann-Whitney U test were
used to compare the mean or median values
between the two groups. The factors with p-values
of <0.05 from the univariate analysis were selected
for inclusion in the initial step of the multivariable
analysis. The level of statistical significance was
set at a value of p < 0.05. The statistical analyses
were performed using Statistical Package for
Social Sciences (SPSS®) Statistics version 22.0.
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Results

Eighty-three patients with Fournier’s gan-
grene were admitted to Sunpasittiprasong Hospi-
tal from January 2016 to June 2021. There were
62 patients who met the inclusion criteria. The
mean age was 55 years, the mean period from
onset of symptoms to hospital admission was 3
days, and LOS was 14 days. Patients who survived
had a significantly longer length of stay in hospital
(17 vs 5 days, p-value 0.001). Eighteen patients
(29%) died within 30 days after admission. More
than a half of these had at least 1 co-morbid
disease (63%). Twenty-two patients (35.5%)
had DM and, 15 (24.2%) had hypertension. The
other demographic characteristics and medical
history or comorbidities are shown as in Table
1. There was no significant correlation between
demographic characteristics and the underlying
disease and mortality in the nonsurvival and
survival group, including age, HIV infection, DM,
hypertension, heart disease, liver disease, lung
disease, stroke, or cancer. Similarly, behavioral
factors such as alcohol consumption, smoking,

Table 1. Demographic data between the two groups

bedridden status, herbal or steroid use were not
found to be significantly associated with mortality
either. Only patients with pre-existing renal impair-
ment showed a significant association with mor-
tality in both univariate and multivariate analysis
(p-value 0.006).

In terms of clinical presentation factors,
there was a significant association between patients
with respiratory failure within 48 hours (p-value
0.001), septic shock (p-value 0.003), acute kidney
injury (AKI) (p-value 0.030) or low mean arterial
pressure (MAP) (p-value 0.010) and mortality
in univariate analysis. There was no association
between mortality and other vital sign parame-
ters. The majority of patients had urogenital area
involvement (61.3%), followed by pelvic area
(30.6%) and beyond pelvic area (8.1%) at first
presentation. The primary source of infection was
urogenital (53.2%), followed by anorectal (30.6%)
and skin infection was 16.1%. We did not find the
relationship between area of disease involvement
and mortality nor in the site of infection. The
neither urogenital, anorectal or skin disease had

Demographic data N  Allpatients n Nonsurvival n Survival ~ P-value
Age (years) 62 54.9 (+16.7) 18  58.2(+18.0) 44 53.5(x16.2) 0.312
LOS (days)* 62 14 (7-28) 18 5(1-12) 44 17 (9-32) 0.001
Co-morbid disease n (%)
HIV 62 1(1.6) 18 0 (0) 44 1(2.3) 1.000
DM 62 22(355) 18 8 (44.5) 44 14(3L9)  0.346
HT 62 15(242) 18 5(27.8) 44 10(22.8)  0.748
Cardiac disease 62 4 (6.5) 18 1(5.6) 44 3(6.9) 1.000
Liver disease 62 7 (11.3) 18 4(22.3) 44 3(6.9) 0.179
Lung disease 62 3 (4.8) 18 0 (0) 44 3(6.9) 0.550
Stroke 62 3(4.8) 18 1(5.6) 44 2 (4.6) 1.000
Renal impairment’ 62 6 (9.7) 18 5(27.8) 44 1(2.3) 0.006
Malignancy 62 5(8.1) 18 0 (0) 44 5(11.4) 0.309
Comorbidities n (%)
0 62 23 (37.1) 18 5(27.8) 44 18 (40.9) 0.331
1 62 20 (32.3) 18 6 (33.3) 44 14 (31.8) 0.908
>1 62 19 (30.6) 18 7 (38.9) 44 12 (27.3) 0.186
Past history n (%)
Smoker 62 22(35.5) 18 9 (50) 44 21(47.8) 0871
Alcohol use 62 30 (48.4) 18 7 (38.9) 44 15(341) 0720
Bedridden 62 15(242) 18 5(27.8) 44 10(22.8)  0.748
Herb use 62 5(8.1) 18 2(11.2) 44 3(6.9) 0.622
Steroid use 62 2(3.2) 18 0 (0) 44 2 (4.6) 1.000

‘Significant at p < 0.05

LOS = Length of stay, DM = Diabetes mellitus, HT = Hypertension, HIV = Human immunodeficiency virus.
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a significant relationship with mortality as shown
in Table 2.

Laboratory parameters at the time of admis-
sion are summarized in Table 3. We found that
most of laboratory parameters did not reflect sur-
vivability such as complete blood count (CBC),
some electrolytes, blood urea nitrogen (BUN) and
liver function test (LFT). However, patients in the
nonsurvival group had significantly higher serum
creatinine (p-value 0.032), and serum lactate
(p-value 0.002) and lower bicarbonate (p-value
0.001) and albumin (p-value 0.016) than those
in the survival group. A coagulogram tended to
be more prolonged in the nonsurvival patients in
the univariate analysis. But none of these factors
were significantly associated with mortality in
the multivariate analysis.

Table 4 lists the treatment factors. Debride-
ment was carried out in 57 patients, representing
91.9% of the total sample. Of these, the median
time to surgery was within 19.5 hours after
admission to the hospital and the median number
of times undergoing debridement during admis-
sion was 3 times (1-3). Most patients were assessed
preoperatively using the American Society of

Anesthesiologists (ASA) classification III (37%),
median duration of surgery was 45 minutes,
Median EBL was 50 mL and the majority of
procedures were carried out under general
anesthesia (GA) (87.7%). Significantly more of the
patients who underwent debridement survived in
comparison to those who did not undergo debride-
ment. Considering time to debridement, we found
that the time to operation in survivors was slightly
longer than in the nonsurvivors (19.5 vs 17.5
hours) but did not achieve statistical significance.
Operative time, EBL or number of instances of
debridement were not found to be related to
mortality. A diverting colostomy was performed
in 32.3% of patients in our series, but this was not
significantly associated with mortality. Unlike
patients who had not undergone suprapubic
cystostomy, there was significant association
with mortality in the univariate analysis (p-value
0.045). Out of the 62 patients, 30 required admis-
sion to the intensive care unit (ICU) (48.4%). The
median length of ICU stay was 7 days (2-9). All
admitted to ICU required mechanical ventilator
support which had median time of 3 days (1-7).
We also found that patients who survived had a

Table 2. Clinical and etiology parameters between the two groups

Clinical and etiology N  Allpatients n  Nonsurvival n Survival  P-value
Symptom duration (days) 62 3(2-7) 18 3(2-7) 44 3(2-7) 0.826
Clinical condition at admission n (%)
Metabolic acidosis 18 12 (66.7) 8 7 (87.5) 10 5 (50.0) 0.152
Respiratory failure’ 62 19 (30.6) 18 11 (61.2) 44 8(18.2) 0.001
AKI 62 28 (45.2) 18 12 (66.7) 44 16 (35.4) 0.030
Septic shock’ 62 30 (48.4) 18 14 (77.8) 44 16 (36.4) 0.003
Physical examination n (SD)
Temperature (°C) 62 37.7 (£1.2) 18 37.4 (+£0.9) 44  37.8 (+1.2) 0.134
HR (bpm) 62 99 (£18) 18 104 (+20) 44 100 (+18) 0.423
RR (bpm) 62 20 (20-20) 18 20 (18-24) 44 20 (20-20) 0.993
SBP (mmHg) 62 109 (+21) 18 102 (+23) 44 112 (+20) 0.075
DBP (mmHg) 62 66 (£12) 18 59 (+£14) 44 69 (£10) 0.021
MAP (mmHg) 62 80 (£13) 18 73 (£15) 44 83 (£12) 0.010
Area involvement n (%)
Urogenital 62 38 (61.3) 18 13 (72.3) 44 25 (56.9) 0.258
Pelvic 62 19 (30.6) 18 5(27.8) 44 14 (31.9) 0.754
Beyond pelvic 62 5(8.1) 18 0 (0) 44 5(11.4) 0.309
Source of infection
Skin 62 10 (16.1) 18 4(22.3) 44 6 (13.7) 0.457
Anorectal 62 19 (30.6) 18 5(27.8) 44 14 (31.9) 0.754
Urogenital 62 33(53.2) 18 9 (50) 44 24(54.6)  0.745

“Significant at p < 0.05

HR = Heart rate, RR = Respiratory rate, SBP = Systolic blood pressure, DBP = Diastolic blood pressure, MAP = Mean
arterial blood pressure, AKI = Acute kidney injury, MDR = Multiple drug resistance, SD = Standard deviation.
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Table 3. Laboratory parameters between the two groups
Laboratory n Nonsurvival n Survival P-value
Hematocrit (%) 18 27.3 (£7.1) 44 31.1 (£7.7) 0.077
Hemoglobin (g/dl) 18 9.0 (£2.5) 44 10.4 (+2.6) 0.055
White blood cell (x10°/mm?) 18 9.97 (1.31-12.22) 44 13.65 (4.94-19.02) 0.092
Platelet count (x10°*/mm?) 18 171.5(12.0-415.5) 44 203.0 (20.5-298.8) 0.389
Sodium (mmol/l) 18 133 (+7) 44 133 (+6) 0.722
Potassium (mmol/I) 18 3.9 (+£0.7) 44 3.6 (+0.7) 0.181
Chloride (mmol/1) 18 97 (+8) 44 99 (+7) 0.424
Bicarbonate (mmol/l)’ 18 16 (£5) 44 21 (£5) 0.001
Blood urea nitrogen (mg/dl) 18 30 (18-39) 44 22 (20-44) 0.180
Creatinine (mg/dl)’ 18 2.37 (1.13-6.80) 44 1.00 (0.95-2.68) 0.032
aPTT (s)’ 16 45.2 (32.8-96.1) 33 34.6 (26.6-56.3) 0.006
PT (s)’ 16 19.4 (17.7-46.5) 33 16.1 (15.9-22.0) 0.000
INR’ 16  1.61(1.48-429) 33  1.35(1.34-1.86) 0.001
AST (U/1) 10 145 (17-2275) 19 30 (82-239) 0.044
ALT (U/N) 10 55 (12-220) 19 25 (9-102) 0.085
Alkaline phosphatase (U/1) 10 156 (52-170) 19 105 (51-83) 0.353
Total Bilirubin (mg/dl) 10 1.5 (0.2-3.5) 19 0.7 (0.4-7.1) 0.362
Direct Bilirubin (mg/dl) 10 1.1 (0.1-2.9) 19 0.4 (0.3-5.1) 0.390
Albumin (g/dl)’ 10 1.9 (£0.7) 19 2.5 (£0.7) 0.016
Lactate (mmol/l)* 6 20.9 (4.7-23.1) 7 2.9 (1.5-6.5) 0.002
“Significant at p < 0.05
aPTT = Activated partial thromboplastin time, PT = Prothrombin time, INR = International ratio,
AST = Aspartate transaminase, ALT = Alanine amiotransferase.
Table 4. Treatment factors between the two groups of patients
Laboratory n All patients n  Nonsurvival n Survival P-value
Debridement’ n (%) 62 57 (91.9) 18 13 (72.3) 44 44 (100) 0.001
Time to Surgery (hour) 57 19.5(8.8-23.8) 13 17.5(5.0-22.0) 44 19.8 (9.1-24.0) 0.387
Op time 1st DB (minutes) 57 45 (33-63) 13 50 (33-88) 44 45 (31-60) 0.789
Number of DB (time) 57 3 (1-3) 13 2 (1-3) 44 3 (1-4) 0.289
EBL (ml) 57 50 (40-100) 13 50 (40-125) 44 100 (35-100) 0.690
Diverting Colostomy n (%) 57 20 (32.3) 13 5 (38.5) 44 15 (34.1) 0.754
SPC’ n (%) 57 11 (17.7) 13 0 (0) 44 11 (25) 0.045
Post op care
ICU stay (days) n (SD)" 30 7 (2-9) 16 4 (1-8) 14 8 (5-10) 0.120
On Ventilator (days) n (SD) 30 3 (1-7) 16 4(1-12) 14 3 (2-5) 0.448

‘Significant at p < 0.05

Op = operative, DB = debridement, EBL = Estimate blood loss, SPC = Suprapubic cystostomy, ICU = Intensive care

unit, SD = Standard deviation.

significantly statistic longer length of ICU stay.
The FG prognostic score systems are shown
in Table 5. In our study, the average FGSI, UFGSI
and ACCI scores were all higher in the nonsurvival
group. Mean FGSI and UFGSI score was more

than 9 in the nonsurvival group. Using a FGSI
and UFGSI threshold value of 9, there was a 94%
probability of death with a score greater than 9,
and below 9 was associated with an 81% proba-
bility of survival).>'' The prognostic scores that
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Table 5. Prognostic score

Prognostic score n (SD) Prognostic score n (SD) Survival group P-value
Nonsurvival group n =44
n=18
FGSI' 12.0 (7.5-21.3) 6.5 (8.0-15.3) 0.001
UFGSI 13.5 (8.5-22.3) 9.0 (10.0-17.8) 0.005
ACCI 3.5 (0.3-2.0) 2.0 (1.8-3.3) 0.215

“Significant at p < 0.05

SD = Standard division, FGSI = Fournier’s gangrene severity index score, UFGSI = Uludag Fournier’s
gangrene severity index score, ACCI = Age-adjusted Charlson comorbidity index.

Table 6. Multivariable analysis

Adjusted OR 95% C.I. P-value
Renal impairment” 39.19 (2.73-561.67) 0.007
Respiratory failure’ 9.99 (1.43-69.84) 0.020
AKI 1.33 (0.23-7.63) 0.748
Septic shock 1.62 (0.24-11.11) 0.626
INR 0.99 (0.81-1.22) 0.955

"Significant at p < 0.05

SD = Standard division, FGSI = Fournier’s gangrene severity index score, UFGSI = Uludag
Fournier’s gangrene severity index score, ACCI = Age-adjusted Charlson comorbidity index,
OR = Odd ratio, C.I. = Confidential interval, AKI = Acute kidney injury, INR = International

ratio.

were significantly associated to mortality were
FGSI and UFGSI scores (p-value 0.001, 0.005).

In the multivariate analysis, shown in Table
6, we found that only patients with pre-existing
renal impairment or respiratory failure within 48
hours after admission were significantly associ-
ated with mortality associated with FG (p-value
0.007, 0.020).

Discussion

Fournier’s gangrene is a life-threatening
clinical condition, first described by a French
dermatologist and venereologist, Jean Alfred
Fournier in 1883.'° FG is an infection caused by
aerobic and anaerobic bacteria, spreading along
the subcutaneous and fascial plane across the
perineum, genital area and sometimes beyond
the pelvic area to the lower abdomen or inner
thigh. This progressive necrotizing fasciitis of
the genitourinary tract has a clinical symptom of
an abrupt onset of painful scrotal swelling with
rapid progression to gangrene. Systemic signs,
including sepsis and septic shock consequently
cause respiratory failure or AKI which can occur
in10-40%.'>'° In our series it was evident in 48.4%

of cases. FG is still reported as a potentially fatal
disease with a high mortality rate of 16-40%.>>>'¢
'8 In our study the mortality rate was 29%.
Patients with FG included in this study as
well as those described in other reports, had
advanced age and higher levels of comorbidity
which may be related to the mortality due to FG,
especially in the case of DM, and HT. However,
our study did not find any association between
age or underlying disease and mortality, with the
exception of patients who had renal impairment.
Several reports have suggested that chronic kidney
disease (CKD) was a risk factor for mortality in
FG."$71218 One report had a hypothesis that sepsis
may exacerbate preexisting renal dysfunction espe-
cially in CKD patients.18 This was consistent with
our multivariate analysis results, which showed
that patients with previous renal insufficiency
were significantly associated with mortality.
DM is a factor commonly acknowledged
as increasing susceptibility to infection. Some
studies have reported that 20-70% of patients with
FG had DM.'®'®2° Hahn et al." believed that the
effect of DM on the progression of the disease was
due to a decrease in phagocytic and intracellular
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bactericidal activity and neutrophil dysfunction.
Many studies, however, have reported that DM
was not found to associated with FG mortali-
ty®!1216 as was the case in our study.

As mentioned before, FG presents as sudden
pain, genital swelling, and rapid progression.
Palmer et al.?! reported that area affected by
FG was associated with the treatment outcome.
Logically, an increase in the body surface area
(BSA) involved would cause greater severity and
result in an increased risk for poor prognosis.
Several studies confirmed these findings.>'® Also,
Corcoran et al."” found that although total BSA
involved was suggestive of poor prognosis, only
involvement of the lower extremities and abdom-
inal wall was associated with inpatient mortality.
However, a few studies did not find a relationship
between extended disease and FG mortality as
was the case in our study. This may be due to
the difficulty of defining and measuring the exact
boundaries of an affected area of disease, which
can affect the results.

The common causes of FG are urogenital
(periurethral abscess, urethral stricture, indwelling
catheter, traumatic catheterization, perineal
trauma), anorectal (perianal abscess, fistula in
ano, rectal biopsy, rectosigmoid malignancy), or
cutaneous infection or local trauma.>'¢ In this
current study, the most common etiology was
urogenital infection followed by anorectal and
skin infection. As was reported in in other series,
in ours there was no correlation between etiology
and mortality.'®* In severe case, sepsis and septic
shock may occur, followed by multiple organ
failure and finally death. Our univariate analysis
found that septic shock, MAP < 65 mmHg, AKI,
coagulopathy, high serum lactate and respiratory
failure within 48 hours of the time of admission
were significantly associated with death, but only
patients with respiratory failure within 48 hours
were a significant predicting factor for mortality
in the multivariate analysis. Metabolic acidosis
did not appear to be significantly associated with
mortality. Arterial blood gas measurements were
not frequently performed at the time of admission
which may cause a bias in our results.

From the multivariable analysis the risk
factors significantly affecting the mortality in FG
in our study were patients who had a previous
history of renal disease or those presenting with
respiratory failure within 48 hours of admission.

However, we still recommend that early recogni-
tion, hemodynamic support, aggressive resuscita-
tion, urgent and aggressive surgical debridement,
and prompt treatment with empirical broad-spec-
trum antibiotics are important cornerstones for
a successful outcome as described in many other
series.*'®**** The time interval between the onset
of symptoms and initial debridement has been
reported as being a major factor of predicting
mortality*>?, but not all studies have corrobo-
rated that.””?® The results are still controversial,
and the exact time to carry out the operation
needed to be clarified. A large retrospective
study, including 379 FG patients, has suggested
that early surgical debridement within 2 days of
admission reduces FG mortality.”” Moreover, the
data pertaining to the recommended number of
instances of surgical debridement performed in
each patient is still controversial as some studies
found it to be a significant parameter of mortality,
while others not.?®***! Faucher et al.’” stated that
initial surgery should be the most important
time to debridement, with the aim of resecting
all necrotic and infected tissue, regardless of the
wound that is created and the potential problems
of complete closure. Therefore, a greater number
of debridement procedures might not affect the
mortality as was the case in our series. A diverting
colostomy is sometimes needed to decrease the
possibility of contamination, especially in the
presence of anorectal involvement or sphincter
destruction.4 Some studies have shown signifi-
cantly lower mortality in patients without colos-
tomy*"****as well as suprapubic cystostomy, used
to adequately diverted urine if a Foley catheter
cannot be accomplished.’”? However, neither
procedure led to a significant difference in survival
in our multivariate analysis.

To predict mortality in Thai patients with FG,
different scoring systems were used. Our study
chose FGSI, UFGSI and ACCl as validated indexes
to find whether they were equally applicable in
Thai patients. The FGSI score, created in 1995
by Laor et al.' included 9 clinical and laboratory
parameters. The newer and novel UFGSI, which
was created by Yilmazar et al. in 2010 3, also added
age and extent of the disease with a maximum
of 43 points. Both scoring systems had a cutoff
point of 9 which provides a good discriminatory
capacity regarding mortality. ACCI, created by
Charlson et al.”?, is used to classify the comorbid
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conditions which might alter the risk of mortality
has a cut-off point of 4. In our studies, the prog-
nostic scores that were statistically significantly
associated with mortality were FGSI and UFGSI.
We can assume, from the results of the study, that
both systems could be applied in Thai patients to
help in predicting the prognosis of the FG patient.
However, we thought that these scores may take
time to calculate in real-life clinical practice. We
therefore believe that both tools should be studied
further and improved to make their application
easier and more effective in general practice for
physicians in Thailand.

Our retrospective study is associated with
inherent limitations. We focused on mortality
and perioperative outcomes only in the patients
that visited or were admitted to Sunpasittiprasong
Hospital during the study period. Therefore, the
patients that had been partially treated or debrided
in other hospitals before being referred to our
tertiary care unit might affect the outcome of the
study. In addition, general care techniques and
wound management strategies have evolved sig-
nificantly over the period covered by our patient
registry, which may have impacted on our results.

Conclusions

Fournier’s gangrene remains a surgical
and urological emergency with high morbidity
and mortality. Pre-existing renal impairment
and patients presenting with respiratory failure
are associated with higher mortality. Early
recognition, resuscitation and treatment with
aggressive debridement with antibiotics remain
the best approach to prevent subsequent septic
shock and respiratory failure. Early diagnosis and
prompt time to surgery are crucial for a successful
outcome. FGSI and UFGSI might be appropriate
in Thai patients with FG.
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Entonox groups received 20 ml 2% lidocaine gel intraurethral 15 minutes before
the procedure. Heart rate, and numeric pain rating scales were recorded before,
during, and after the cystoscopy.

Results: Fifty-five patients were randomized into two groups, 27 were given oxygen
and 28 Entonox. There were no statistically significant differences between the
groups in terms of baseline patient characteristics. Intraoperative rigid cystoscopy
pain scores were significantly lower in the Entonox group than in the oxygen
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Introduction

Cystoscopy is the most commonly used
urologic procedure for both diagnostic and thera-
peutic purposes such as bladder cancer detection or
surveillance, bladder biopsy or ureteral catheteri-
zation. Even though many procedures can be
performed with a flexible cystoscope to reduce
intraoperative pain and discomfort, several pro-
cedures still require rigid cystoscopy, which is
more painful than flexible cystoscopy.

Studies have demonstrated that insertion
of intraurethral lidocaine gel before cystoscopy
can reduce pain, but the efficacy of pain manage-
ment is still subject to debate."” Current best
practice is intraurethral instillation of 20 ml of
2% lidocaine gel 15 minutes before cystoscopy.’
The most painful part of any urethral procedure
occurs when the instrument passes through the
external urethral sphincter, which is controlled
by the pudendal nerve.*

Nitrous oxide, or laughing gas, is a colorless
and odorless gas that has analgesic, sedative,
anxiolytic, euphoric, and amnesiac effects. It is
extremely soluble in blood and eliminated quickly
via the lungs. The analgesic effect starts within 20
seconds of inhalation and reaches the maximum
effect within 3-5 minutes. These features make
nitrous oxide an attractive analgesic option for
day-case procedures, including urological inter-
ventions.’

Entonox® (Linde (Thailand) Public company
limited) is a commercial gas product that is
composed of 50% nitrous oxide and 50% oxygen.
It is a safe and rapidly effective agent used for
anesthesia, analgesia and anxiolysis. Entonox is
used for pain management in urologic situations
in the emergency department such as renal colic
pain®, and also for flexible cystoscopy’, transrectal
ultrasound-guided biopsy for prostate cancer®’,
or extracorporeal shock wave lithotripsy.'® Rigid
cystoscopy causes more pain than flexible cysto-
scopy, but it is widely used, and to date no previous
studies into the efficacy of Entonox in rigid cysto-
scopy procedures have been published.

Therefore, we conducted a randomized
controlled trail (RCT) to compare the levels of
efficacy between Entonox® and a placebo (oxygen)
inhalation for pain management during rigid
cystoscopy. A secondary outcome was change of
heart rate because heart rate normally increases
with pain severity.

Materials and Methods

This RCT was conducted from November
2021 to November 2022. The study was approved
by the Ethics committee of Thammasat university
(Protocol Number: MTU-EC-SU-1-044/64) and
the Thai Clinical Trail Registry (TCTR) Committee
on November 6, 2021. The TCTR identification
number is TCTR20211106001.

Participants

Inclusion criteria were all patients at least 18
years old who needed to undergo rigid cystoscopy
with 22 Fr diameter sheath instruments, and who
were willing to give their informed consent to
participate in the study.

Exclusion criteria were patients who had
history of lidocaine or nitrous oxide and oxygen
mixture inhalation allergy, neurological disease
impairing pain perception, could not commu-
nicate in the Thai language, had a history of
pneumothorax, had facial injury or maxillofacial
bone fracture, or who had a contraindication for
use of Entonox.

Randomization

Randomization was performed using per-
muted blocks of 4 to 6 with assignment by an
independent statistician using STATA version
12.0. Gas tank and valve mask appearance were
similar for both Entonox and oxygen. Only the
nurse in-charge knew which gas tanks were oxygen
or Entonox. The in-charge nurse was the same
person throughout the study and was the person
who prepared the gas tanks for procedures how-
ever, never participated in procedures or recorded
information. After patients were informed and
had given their consent to join this research, they
were randomly allocated gas assignment labels in
sealed opaque envelopes, which were opened by
the in-charge nurse before cystoscopy as shown
in Figure 1.

Blinding

Patients and attending physicians, including
the endoscopist, scrub nurse, and practical nurse,
were blinded to the type of gas.

Painscoresandsubjective outcomes, including
adverse events, were assessed by the scrub nurse
using a numeric rating scale. Heart rates were
monitored by practical nurses who were also
blinded to the type of gas.
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Figure 1. Flow diagram of the RCT.
Interventions Results

All patients, in both the Entonox® group and
the placebo group, received 20 ml 2% lidocaine gel
(AstraZeneca®) intraurethrally 15 minutes before
cystoscopy. Then, via a breath activated demand
valve mask, patients in the Entonox group inhaled
Entonox and patients in the placebo group inhaled
oxygen, from 3 minutes before cystoscopy until
the procedure was completed.

Heart rate and pain score were evaluated
before starting the procedure, 15 minutes after
starting the procedure, every 15 minutes during
the procedure, and immediately after completion
of the cystoscopy. Pain perception was recorded
using a numeric rating scale.

Statistical analysis was performed using
STATA version 12.0. Significance was assumed
at a p-value of less than 0.05.

Sample size

Based on a pilot study of 10 cases at Thammasat
University Hospital, we compared pain scores
between patients who used Entonox and patients
who used oxygen during rigid cystoscopy. We
found that patients who used oxygen had a
numeric pain rating scale of 4.5+2.5 SD but
patients who used Entonox had a numeric pain
rating scale of 2.5+2.5 SD.

Our sample size was estimated and tested
using a two-sided test based on type 1 error 5%
and power 80%, suggesting a total of 52 patients
(26 per group) were needed. Taking into account
a potential loss of data and incomplete procedure
of 5%, 54 patients were set as the target (27 per

group).

A total of 55 patients were recruited in this
study. Twenty-eight patients out of the 55 were
randomized to the Entonox group and 27 patients
to the oxygen group. One patient from the Entonox
group was later withdrawn from the study. (The
endoscopist changed that patient’s operation to
ureterorenoscopy (URS) because a double J stent
was malpositioned.) Therefore, 27 patients in each
group were analyzed in this study. There were no
statistically significantly differences between the
groups in terms of sex, age, previous cystoscopy,
indication for cystoscopy, additional procedures
and timing of the operation as shown in Table 1.

Pain scores during intraoperative cystoscopy
in the Entonox group were statistically significantly
lower than in the oxygen group (2.4 vs 4.2, p =
0.009) but there were no significant differences
in the pre-operative period (0.3 vs 0.4, p = 0.765)
or the immediate post-operative period (0.6 vs
1.1, p=0.177) (Table 2).

There were also no significant differences in
heart rate including preoperative cystoscopy (80.9
vs 78.1, p =0.451), intraoperative cystoscopy (80.9
vs 76.3, p = 0.195) and post-operative cystoscopy
(80.9 vs 78.1, p = 0.451) as shown in Table 3.

The main side effects noted by patients were
nausea (1 patient (3.7%)), dizziness (4 patients
(14.8%)) and euphoria (1 patient (3.7%)). All
of these were transient without serious adverse
events and were resolved before discharge. There
were no significant differences in side effects
between the Entonox group and the oxygen group
(p =0.5) (Table 4).
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Table 1. Demographic data of the two groups (N=55)

Sex, n (%)
Male 13 (48.15) 17 (62.96)
Female 14 (51.85) 10 (37.04)
Age (year), mean (SD) 58.7 (11.8) 59.5 (13.1)
Previous cystoscopy, n (%) 12 (44.44) 16 (59.26)
Indication for cystoscopy, n (%)
Hematuria 4(14.81) 6 (22.22)
Bladder cancer 3(11.11) 8 (29.63)
LUTS 3(11.11) 2 (7.41)
Ureteric calculi 10 (37.04) 3(11.11)
Vesical calculi 7 (25.93) 6 (22.22)
UTI 0 2 (7.41)
Additional procedures, n (%)
Biopsy 1(3.70) 1(3.70)
Ureteric catheter insertion 13 (48.15) 9 (33.33)
Timing of operation, mean (SD) 23.1(11.1) 20.7 (9.9)

SD = standard deviation, n = number, LUTS = lower urinary tract symptoms, UTI = urinary
tract infection.

Table 2. Comparing of pain scores using the pain rating scale at pre-cystoscopy, during
cystoscopy and post-cystoscopy in both groups.

0 min, (SD) 0.4 (1.6) 0.3 (1.1) 0.765
15 mins, (SD) 42(2.7) 24(22) 0.009
Post-op 0 min, (SD) 1.1(1.7) 0.6 (1.0) 0.177

SD = standard deviation, n = number, min = minute, mins = minutes.

Table 3. Demonstrated comparing the changing of the heart rate at pre-cystoscopy, during
cystoscopy and post-cystoscopy of both groups.

Baseline bpm, (SD) 78.1 (13.0) 80.9 (13.2) 0.451
HR at 15 min bpm, (SD) 76.3 (12.9) 80.9 (12.7) 0.195
Post op HR bpm, (SD) 78.1 (13.0) 80.9 (13.2) 0.451

SD = standard deviation, n = number, bpm = beats per minute, HR = heart rate, min = minute.

Table 4. Comparison of adverse events between the groups.

Nausea 0 1(3.7) 0.5

Dizziness 3(11.11) 4(14.81) 0.5

Euphoria 0 1(3.70) 0.5
Discussion ication. Both the anxiolysis and analgesic effect
Nitrous oxide is an interesting inhalation are probably responsible for the lower pain levels
agent because of its analgesic, anxiolytic and seen in the Entonox group in this study. Nitrous

amnesic properties. It can be used as a pain med- oxide effects are dependent on the concentration
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inhaled, and at 50% concentration, N,O will
cause mainly analgesia and anxiolysis, A 50%
concentration inhaled for 3 minutes can cause
complete or partial relief of pain in 75% to 80%
of patients, without affecting the cardiovascular
system.” The effect dissipates within 4 minutes as
the gas is excreted from the lungs."

Entonox is used to control pain in a wide
range of medical situations, especially during
labor. Many randomized controlled trials (RCT)
have found Entonox more satisfactory than pethi-
dine or oxygen. It can reduce the use of pethidine
during labor pain without significant increase
in maternal and neonatal complications.'*"*
Another study found that colonoscopy patients
using Entonox felt no more discomfort than those
sedated intravenously. Entonox was not associated
with a reduction in colonoscopy quality, and
patients who received Entonox recovered more
rapidly than patients who received intravenous
sedation.'s"’

Interest in the use of Entonox for diverse uro-
logical procedures has been increasing recently.
In one study, Entonox plus fentanyl was found to
decrease pain severity in renal colic patients to a
greater extent than oxygen plus fentanyl, and it
became effective significantly faster (1.23 vs 1.71
min, p < 0.0001).° Another RCT demonstrated
that Entonox was more rapid and more potent in
reducing pain in renal colic patients than mor-
phine sulfate.'® Several studies have investigated
using Entonox to reduce pain during transrectal
ultrasound-guided prostate biopsy. Patients who
receive Entonox during the operation had signifi-
cantly less intraoperative pain than patients who
received placebo, with only mild side effects such
as drowsiness.>>"”

A study comparing Entonox, pethidine
and air in extracorporeal shockwave lithotripsy
(ESWL) found no significant difference between
Entonox and pethidine in reducing pain; there-
fore, Entonox is another potential analgesic
option for ESWL." Another study compared the
efficacy of pain management in male patients
less than 55 years old who underwent flexible
cystoscopy. Patients in the Entonox inhalation
group had significantly lower pain score and pulse
rate than the patients in the air group, with only
minor side effects, , including light-headedness,
and tingling sensation. None of patients had
serious complications.’

This study is the first RCT to compare the effi-
cacy of Entonox and oxygen inhalation for pain
control management during rigid cystoscopy. Our
primary results show that pain during intraoper-
ative cystoscopy was significantly lower in the
Entonox group, with no significant differences
observed in postoperative pain, heart rate, and
side effects. Our results confirmed the findings of
previous studies, which demonstrated similarly
lower pain in Entonox group than in oxygen
groups during various urological procedures.

The mechanism of action of nitrous oxide
which produces analgesic and antinociceptive
effect has been clearly identified. It induces opioid
peptide release in the periaqueductal gray, which
activates descending inhibitory pathways, resulting
in modulation of nociceptive processes in the
spinal cord.”

A limitation of our study is that in this instance
no record of the number of bladder tissue biopsies
or the number of attempts at ureteric catheteriza-
tion. Nor did it record any long-term side effects
of Entonox. Nitrous oxide can cause cardiac
depression. Therefore, it should be used with
caution in patients who have cardiac failure.”
Contraindications of Entonox are the presence of
head injury or elevated intracranial pressure, drug
intoxication, hemodynamic instability, pneumo-
thorax, bowel obstruction, or any other condition
with a pathological, air filled body cavity.”

One particular concern is exposure of staff
to Entonox as they work with patients frequently
and for extended periods. The effect is dependent
on the dose and exposure time. Excessive dose
or duration of exposure to Entonox could result
in reduction in fertility, development of cancer,
or hematopoietic changes.” Information from
this study can improve the quality of healthcare.
It is useful for physicians and urologists who
perform rigid cystoscopy under local anesthesia
as an office-based procedure or in day cases. It
can reduce the discomfort of patients undergoing
a range of procedures or surgical interventions
without intravenous sedation, which may cause
adverse events and increase cost of treatment.

In summary, Entonox has both anxiolytic
and analgesic effects, which significantly reduce
pain in many urological procedures, including
rigid cystoscopy, without significant compli-
cations. Entonox is a potential option for pain
management for rigid cystoscopy.
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Abstract

Objective: Ureterorenoscopic lithotripsy (URSL) is the procedure of choice for
treatment of ureteral stones. Postoperative acute pyelonephritis (APN) is a serious
complication after URSL which may potentially progress to urosepsis and death.
In this study we aimed to explore and record potential predictive factors associated
with postoperative APN after URSL.

Materials and Methods: Ninety patients (2016-2022) with ureteral stone managed
with URSL were identified. Postoperative APN was defined in patients with a
body temperature > 38 °C which persisted for at least 48 hours after URSL with
clinical symptoms and/or urine culture was positive for organism growth. Multi-
variable analysis with logistic regression was used to identify predictive factors
for postoperative APN.

Results: Seven patients (7.8%) experienced postoperative APN and six patients
(85.7%) developed systemic inflammatory response syndrome. All patients were
managed conservatively with selective antibiotics, specifically treated with meropenem
(n = 3), piperacillin/tazobactam (n = 3), and imipenem/cilastatin (n = 1). Most
patients with postoperative APN were women (5/7 patients, 71.4%). The median
age of the seven postoperative APN patients was 57.6 vs 54 years (p = 0.48) and
the hospital stay was longer 5 vs 2 days, (p < 0.01). Preoperative APN was found
in 12 patients (13.3%) and six patients (50%) developed perioperative APN. The
multivariable analysis, showed that the only independent factor of postoperative
APN was a history of preoperative APN

Conclusion: Postoperative infection is a serious condition after URSL that can
increase the risk of morbidity and mortality. A single significant risk factor for
postoperative infection was a history of preoperative APN. These patients should
receive rigorous postoperative care to avoid serious complications.
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Introduction

Presence of urinary stones is one of the
most common benign conditions in urology. The
incidence of this condition varies by region and
ethnicity. The lifetime incidence is approximately
10-15% and is increasing gradually year on year.!
In Thailand the incidence of urinary stones was
94 cases per 100,000 population per year and 20%
of these patients suffered from ureteric calculus.’
Patients with ureteric stones frequently present
with symptoms early in the course of the dis-
ease and can lead to serious conditions. The
symptoms include pain, urinary tract infection
(UTI), hematuria, and deterioration of kidney
function.”* The management of ureteric stones
has dramatically changed from open surgery to
minimally invasive surgery over the past 20 years.
The treatments of choice include expectant man-
agement, medical expulsive therapy, shockwave
lithotripsy, laparoscopic ureterolithotomy, and
ureterorenoscopic lithotripsy (URSL).>¢ Recently
URSL has been accepted as the reference treat-
ment and first-line treatment for ureteric stones.
This procedure provides higher stone free rates,
relatively fewer complications, and the reduced
need for additional procedures.” However, post-
operative complications based on several series
ranged from 2.5% to 6.7%.*° The most common
postoperative complications were up-migration,
perioperative infection, and damage to the ureter.
The risk of postoperative infection is a particular-
ly potentially serious complication because it may
progress to severe sepsis and lead to death.®"!

Recent studies revealed prolong operation

times,>*'* female,'>'>!® asymptomatic bacteri-
uria,'»"*>7 history of pyelonephritis,'*'¢ and lower
body mass index (BMI)'® as the potential risk
factors for postoperative infection after URSL.
Our objective was to investigate and report on
postoperative infection after URSL and identify
the potential risk factors for this condition.

Materials and Methods

After institutional review board approval
(SKHIRB 2022-MD-IN3-1043) was received, we
retrospectively reviewed the data of 90 patients
with upper urinary tract stones who underwent
URSL at Songkhla Hospital from January 2016 to
December 2022. Patient characteristics including
age, sex, BMI, mobility status, preoperative ure-
teral stent placement, stone diameter, number

of stones, stone location, preoperative pyuria,
preoperative urine culture status, history of
preoperative pyelonephritis, comorbidity, and
operative time were collected. Patients all received
prophylactic ceftriaxone 2 grams. In patients who
had a history of allergy to penicillin, ciprofloxacin
400 mg was given. Acute pyelonephritis is defined
as fever (> 38 °C), chills, flank pain, nausea, vom-
iting, or costovertebral angle tenderness with or
without positive urinalysis and urine culture. A
diagnosis of systemic inflammatory response
syndrome (SIRS) was made based on presence of
two or more of the following four criteria: white
blood cell count > 12,000/mm’ or < 4,000/mm’;
body temperature < 36 °C or > 38 °C; heart rate
> 90/min; respiratory rate > 12/min; or PaCO,
<32 mmHg.

Procedure

For patients with preoperative ureteral stent
placement, the stent placement was performed
four weeks before surgery, and the ureteral stent
was removed at the start of the URSL procedure.
Weused a6/7.° Frrigid ureterorenoscope (Richard
Wolf Medical Instruments Cooperation, Knittlin-
gen, Germany). Stones were fragmented using
a holmium: YAG laser (JenaSurgical MultiPulse
Ho 35W, Jena, Germany) and a 400 um laser
fiber with an energy level of 0.5-1.5 ] at a rate of
5-20 Hz. We picked out fragments using a nitinol
stone retrieval basket (Zero Tip, Boston Scientific,
Natick, MA, USA). A 16 Fr urethral catheter was
inserted at the end of the procedure in all cases.
A 6 Fr ureteral stent was placed if indicated and
removed 2-4 weeks after the URSL.

Statistical analysis

Continuous variables are reported as mean +
SD or median with interquartile range (IQR).
Categorical variables are presented as number
(percentage). Continuous variables were compared
using T-test and Wilcoxon test as appropriate.
Categorical variables were compared using Chi-
square or Fisher exact tests. The risk factors for
postoperative infection were determined using
logistic regression to estimate the odds ratios
with 95% confidence intervals. P-values < 0.05
were considered statistically significant. The
analyses were performed using the R program
version 4.1.1.
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Results

The baseline characteristics of 90 patients
managed with URSL are shown in Table 1. The
median age was 54 years and 55 patients (61%)
were male. Sixteen patients (18%) had hyper-
tension and 36% were diabetic. The median
hospital stay and BMI were 2 days and 25.3 kg/
m? respectively. The mean operation time was 53
minutes and 28 patients (31%) underwent preop-
erative internal stenting. Twelve patients (13%)

Table 1. Patient characteristics and preoperative findings

had a history of APN before the operation and
preoperative pyuria was observed in 37 patients
(41%). Onlyl15 patients (17%) had asymptomatic
bacteriuria. The median size of ureteric stone was
0.5 cm and 75 patients (83%) had one ureteric cal-
culus. All patients received antibiotic prophylaxis.
Eighty-eight patients (98%) received ceftriaxone,
and patients with a history of allergy to penicillin
received ciprofloxacin.

Total (N=90) Perioperative APN No perioperative APN P-value®
(n=7) (n=83)
Sex 0.105
Male, n (%) 55 (61.1) 2 (28.6) 53 (63.9)
Female, n (%) 35(38.9) 5(71.4) 30 (36.1)
Age (years), mean (SD) 54.3 (12.8) 57.6 (13.7) 54 (12.7) 0.477
Fé Hospital stays (days), median (IQR) 2(1.2,8) 5(5,6) 2(1,2) <0.001
T& Weight (kg), median (IQR) 68 (61.2,78) 58 (46.5,79) 68 (62,78) 0.197
é BMI (kg/m?), median (IQR) 25.3 22.7 (18.9,27.1) 25.3(23.9,28.9) 0.185
E <23,n (%) (23.4,28.6) 4 (57.1) 14 (16.9) 0.025
>23,1n (%) 18 (20) 3(42.9) 69 (83.1)
72 (80)
Diabetes mellitus, n (%) 16 (17.8) 1(14.3) 15 (18.1) 1
Hypertension, n (%) 32 (35.6) 4 (57.1) 28 (33.7) 0.241
Operative time (min), mean (SD) 53.1 (21) 59.3 (31.9) 52.5 (20) 0.417
Preoperative internal stent, n (%) 28 (31.1) 4(57.1) 24 (28.9) 0.198
Mobility status, n (%) 89 (98.9) 7 (100) 82 (98.8) 1
Preoperative pyuria, n (%) 37 (41.1) 6 (85.7) 31(37.3) 0.018
Preoperative APN, n (%) 12 (13.3) 6 (85.7) 6(7.2) < 0.001
Preoperative asymptomatic bacte- 15 (16.7) 6 (85.7) 9(10.8) <0.001
riuria, n (%)
el
£ Escherichia coli 8 (53.3) 4 (66.7) 4 (44.4)
£ Escherichia coli ESBL 1(6.7) 1(16.7) 0 (0)
.go Group B Streptococcus spp. 1(6.7) 0 (0) 1(16.7)
é Klebsiella pneumoniae 3 (20) 1(16.7) 2(22.2)
Pseudomonas aeruginosa 1(6.7) 0 (0) 1(11.1)
Number of stone, median (IQR) 1(1,1) 1(1,1) 1(1,1) 0.798
Size of stone
Width (cm), median (IQR) 0.5 (0.5,0.8) 0.7 (0.6,0.8) 0.5 (0.5,0.8) 0.612
Length (cm), median (IQR) 0.9 (0.7,1) 1(1,1) 0.9 (0.7,1) 0.248
ATB prophylaxis n(%) 1
Ceftriaxone 88 (97.8) 7 (100) 81 (97.6)
Ciprofloxacin 2(2.2) 0 (0) 2(2.4)

*p-values were calculated using Chi-square test for categorical variables and T-test and Wilcoxon test for continuous
variables. Fisher’s exact test was used for comparison of categorical variables with low incidence. All comparisons
assess the distribution of parameters across the type of postoperative events.

APN = acute pyelonephritis, SD = standard deviation, IQR = interquartile range, BMI = body mass index,

ESBL = extended-spectrum beta-lactamase, ATB = antibiotic.



Insight UROLOGY : Vol. 44 No. 2 July - December 2023

7

Seven patients (7.8%) experienced postopera-
tive APN and six patients (85.7%) developed
SIRS. The seven APN patients were treated with
meropenem (n = 3), piperacillin/tazobactam (n =
3), and imipenem/cilastatin (n = 1) (Table 2). Most
patients with postoperative APN were women
(5/7 patients, 71.4%). The seven patients with
postoperative APN had a higher median age
compared to the overall age of the 90 patients but
the results were not statistically significant (57.6
vs 54.3 years, p = 0.48). Hospital stay, however,
was significantly longer (5 vs 2 days, p < 0.01).
The average onset of clinical APN was 12.1 hours
after the procedure. Twelve patients (13.3%) had
a history of preoperative APN, and 6 (50%) of
these patients developed postoperative APN. The
size and number of ureteral stones were similar
in both the preoperative and postoperative APN
groups. Figure 1 illustrates the incidence of
postoperative APN, which was observed in ap-
proximately 10% of each year. The multivariable
analysis indicated that an independent factor for

postoperative APN was a history of preoperative
APN (Table 3).

Discussion

The majority of cases in urology are patients
with presence of a urinary stone, which is a
clinical challenge because most patients usually
present with acute symptoms such as flank pain,
hematuria, UTI, and a deterioration in kidney
function.1,3,4 The management of ureteric stones
varies depending on the clinical presentation and
patient conditions.® Acute management includes
pain killer medication and/or insertion of an

Table 2. Patients with perioperative acute pyelonephritis

n =7 patients Data

Signs and symptoms
Onset of fever, mean (SD)

SIRS, n (%)
No 1 patient (14.3)
Yes 6 patients (85.7)

Body temperature, mean (SD)  38.8 degree Celsius (0.5)
104.3/min (22.1)
20/min (1.2)

12.1 hours post-op (8.4)

Heart rate, mean (SD)
Respiratory rate, mean (SD)

Laboratory results
WBC count, mean (SD)

WBC count in UA, n (%)

12425/mm? (4089)

0-1 2 patients (28.6)
5-10 2 patients (28.6)
50-100 2 patients (28.6)
> 100 1 patient (14.3)

Postoperative positive U/C, 2 patients (28.6)

n (%)

Postoperative pathogen from

U/C, n (%) 1 patient (50)
Escherichia coli 1 patient (50)
Escherichia coli ESBL

Postoperative positive H/C, 0 patients (0)

n (%)

Treatment

ATB for APN, n (%)
Meropenem 3 patients (42.9)
Piperacillin/tazobactam 3 patients (42.9)
Imipenem/cilastatin 1 patient (14.3)

SD = standard deviation, SIRS = systemic inflammatory
response syndrome, WBC = white blood cells, U/A =
urinalysis, U/C = urine culture, ESBL = extended-spectrum
beta-lactamase, H/C = hemoculture, ATB = antibiotics,
APN = acute pyelonephritis, min = minute.

Figure 1. Distribution of ureterorenoscopic
1 lithotripsy operations performed in Songkhla

Hospital from 2016 to 2022. The incidence of
perioperative acute pyelonephritis was between

25
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5and 10% each year.
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Table 3. Analysis of risk factors of perioperative acute pyelonephritis after URSL*

Univariate Multivariable®
Factors
OR 95% CI P-value OR 95% CI P-value
BMI < 23 kg/m? 6.57 1.31-36.59 0.02 4.19 0.43-51.07 0.22
Preoperative pyuria 10.06 1.62-194.82 0.04 6.80 0.59-13.93 0.16
Female 4.42 0.89-32.18 0.09 1.17 0.95-13.94 0.89
History of APN 77.0 10.9-1589.29 <0.001 33.31 3.66-803.45 0.006
Diabetes mellitus 0.75 0.04-4.89 0.80
Hypertension 2.62 0.54-14.07 0.23
Number of stone (s) 0.66 0.05-1.71 0.60

*Asymptomatic bacteriuria variable was removed from analysis; *Factors with p < 0.10 were moved forward for

multivariable analysis.

URSL = ureterorenoscopy with lithotripsy, OR = odds ratio, CI = confidence interval, BMI = body mass index, APN = acute

pyelonephritis.

internal urinary stent.”” URSL is the reference
treatment for ureteric stones when the patient’s
condition is stable and/or the patient is free of
infection.” However, postoperative complications
are relatively high (range 2.5-6.7%) in relation to
other equivalent procedures.** One of the most
serious postoperative complications is infection.
This complication can cause acute kidney injury
and can progress to severe sepsis that may lead
to death.®'! Recently published reports revealed
that prolonged operative time>'*'* and a history
of preoperative pyelonephritis'>'® were potential
predictive factors for perioperative infection.
Our analysis focused on postoperative APN after
URSL and management and outcomes after treat-
ment for this condition. The primary endpoint
was to provide the independent risk factors for
postoperative APN.

Postoperative infection occurred in 8% of
patients in our study. Six out of the seven patients
(85.7%) with postoperative infection developed
SIRS. No patient had clinical progression to severe
sepsis and/or organ failure. Only two patients
(29%) had postoperative positive urine cultures
for organisms. Therefore, the clinical symptoms
and/or initial laboratory outcomes may be more
important than the results of urine cultures for
physicians to initially manage these conditions.
All patients with postoperative infection were
managed conservatively with selective antibio-
tics. The incidence of postoperative infection
was approximately 10% each year. The incidence
of postoperative complications in this study
seemed to be higher in comparison to recent
similar studies. For patients with postoperative

APN, 6 out of 12 patients (50%) had a history of
preoperative APN before intervention. A history
of preoperative APN was the only independent
factor associated with postoperative APN. The
mean time to develop postoperative infection was
12 hours after the procedure. High risk patients,
especially patients with a history of preoperative
APN, should be closely observed for at least 12
hours after the procedure.

Our study showed a substantial association
between preoperative and postoperative APN.
The findings revealed that 6 out of 12 patients,
50%, with a history of preoperative infection
experienced a postoperative infection. Our
data were consistent with reports in the recent
literature regarding the association between a
history of preoperative APN and postoperative
infection. Shreya et al. reported that a positive
preoperative UTI or a prior history of UTI were
the predisposing factors that increased the risk
of postoperative infection.'® In our study, 7.8% of
patients developed postoperative APN and 86%
of these patients developed SIRS. Our data were
consistent with recent studies. A urine culture is
the most important tool for a diagnosis in such
patients. Unfortunately, 29% of the patients in this
current study had a positive postoperative urine
culture and five patients (71%) had a significant
number of WBCs in the postoperative urine.
Mariappan et al. reported urine culture results
that neither represented nor predicted infected
stones or renal pelvic urine infection.'® The clinical
symptomsand basiclaboratory results are important
tools for initial treatment and stone culture. How-
ever, a renal pelvic urine culture may be needed
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to confirm a diagnosis and enable adjustment of
the antibiotics.

Even though the American Urological Asso-
ciation and European Association of Urology
guidelines recommend performing a urine culture
and treat asymptomatic bacteria before the pro-
cedure, the guidelines were not followed due to
health policies or patient limitations.*>*! Cole et al.
reported that 20.9% of patients who developed
postoperative infection did not have a preopera-
tive urine culture*?but in our study urine samples
were taken from all patients for preoperative
urine culture and all patients received antibiotic
prophylaxis before the procedure.

Antibiotic prophylaxis tends to reduce
perioperative infection and septicemia and iden-
tification of organisms from preoperative urine
culture is crucial information for choosing the
prophylactic antibiotic and also to inform later
treatment However, intraoperative pathogens
may differ from organisms identified preopera-
tively.?! In patients with a history of preoperative
APN in particular, a preoperative urine culture
provides essential evidence for selection of the
prophylactic antibiotic.'” Recent studies reported
that a ureteral access sheath and preoperative
ureteral stent potentially offered reduced risk of
postoperative complications and infection.'”?*%
A ureteral access sheath reduces collecting system
pressure and decreases the rate of ureteral injury;
therefore, the incidence of post-URS infections
declined.”” Although preoperative stent place-
ment facilitates the endoscopic procedure and
improves stone free rate, the presence of preop-
erative ureteral stents for more than one month
was associated with a higher risk of sepsis and
was associated with occult bacterial colonization.
In these reports, all patients with preoperative
stent underwent URSL within four weeks and a
preoperative stent was not an independent factor
for postoperative APN.!"!%

Patients with urosepsis after URSL should
be managed intensively and closely monitored.
Appropriate antibiotics and supportive care are
necessary in these patients. Urosepsis-related
mortality was found to be 2.5 times higher in
patients with urinary obstruction. If the clinical
condition does not improve after treatment with
broad-spectrum antibiotics, further investiga-
tions are required. Cross-sectional imaging and
urgent decompression need to be considered.

There is no consensus on the optimal waiting time
to observe the effects of antibiotics but if the clin-
ical condition does not show improvement within
48 hours, drainage should be performed.' In our
report, all patients with postoperative infection
were managed conservatively with selective anti-
biotics. None of the patients in this study required
drainage or admission to the intensive care unit.

Our study has some limitations. The popu-
lation was relatively small and was carried out at
a single institute. An addition, since the nature
of this study was retrospective, selection bias
was potentially present along with missing data.
However, our study has identified a potential
risk factors for developing urosepsis after URSL.
We believe this information can help urologists
provide apposite postoperative care for urinary
stone patients.

Conclusions

Postoperative infection is a common and se-
rious complication after URSL. It may progress to
urosepsis leading to death. All patients with this
condition in this study were successfully treated
with conservative management with antibiotics.
The history of preoperative infection was the only
predictive factor for postoperative infection.
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Abstract

Objective: To evaluate the outcomes and safety of the surgical technique holmium
laser enucleation of the prostate (HoLEP) in patients with benign prostatic hyperplasia
(BPH) for whom surgeryis indicated.

Materials and Methods: The demographic characteristics, duration of surgery,
blood transfusion rate, weight of tissue removed, catheterization time and complica-
tions were recorded in 25 patients who underwent HoLEP surgery between January
2021 and May 2022 in Rajavithi Hospital. The International Prostate Symptom
Score (IPSS), quality of life score (QoL), peak flow rate (Q-max), post-void residual
urine volume (PVR), hematocrit (Hct) and prostate-specific antigen (PSA) levels
were comparedbefore and after surgery.

Results: The mean age of the patients was 71.28+7.54 years. There were statistically
significant differences between mean preoperative and postoperative Hct (%) (40.5+
5.9 and 38.4£5.1), p = 0.001. Only 1 in 25 patients had 1 unit of blood transfusion.
One month postoperatively the mean PSA had decreased from 4.55 to 1.2 ng/ml
(p <0.001); mean IPSS had improved from 21.0 to 7.0 (p < 0.001); mean QoL score
had improved from 4.47 to 1.10 (p < 0.001); mean PVR had decreased from 98.0
to 39.7 ml (p = 0.002) and the mean Q-max had increased from 8.0 to 17.8 ml/sec
(p=0.015). The mean catheterization time was 2.40+0.57 days. There were no serious
complications or incidence of TUR syndrome in this study.

Conclusion: HoLEP is a safe alternative to the current gold standard transurethral
resection of the prostate for BPH patients as there are fewer complications with
similar functional outcomes
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Introduction

Benign prostate hyperplasia (BPH) is the most
common cause of the pathologies that affect bladder
outlet obstruction in men. The incidence of BPH
is up to 50% in the sixth decade.! Transurethral
resection of the prostate (TURP) has been the gold
standard for the endoscopic surgical treatment
of BPH for many years.> Holmium laser enucle-
ation of the prostate (HoLEP) has been used as
an alternative treatment for BPH since 1995 by
Gilling etal.* Now a days, according to the recent
European Association of Urology (EAU) guide-
lines, HoLEP is an alternative to TURP or open
prostatectomy due to similar mid to long term
efficacy.* Also, the American Urology Associa-
tion (AUA) guidelines recommend HoLEP as the
surgical treatment for all sizes of BPH especially
in the patients being treated with anticoagulant
and / or antiplatelet therapy.>® In this study, we
report the surgical techniques and outcomes of
HoLEP in our hospital.

Materials and Methods

A total of 25 patients underwent HoLEP by
a single surgeon between January 2021 and May
2022 in Rajavithi Hospital for treatment of BPH.
This study was approved by the Research Ethics
Committee of Rajavithi Hospital in May 2021
with the protocol number 64090.

We performed cystoscopy every patients
before HOLEP procedure to evaluate the prostate
anatomy and exclude other causes of lower urinary
tract symptoms.

The following parameters were recorded
underlying disease, mean age, operative time,
weight of tissue removed, catheterization time,
length of hospital stay, pathologic result and

Figure 1. Inverted-U shape incision was made around
the verumontanum.

complications. The pre-operative IPSS, QoL,
PSA, Q-max, and PVR were compared with the
same parameters 1 month postoperatively. Pre-
post operative Hct was also compared with post-
operative readings. A paired Student t-test was
used to compare the data with p <0.05 considered
as significant.

In this study,the three-lobe HOLEP technique
was carried out in all patients by the same surgeon
who used a 26 Fr laser resectoscope with a 30
degree lens Wolf brand. The laser device was a
Holmium-YAG laser 120-watt Lumenis with 550
microns of laser fiber. The laser power setting was
2] and 50Hz for cutting, and 1] and 20Hz for
coagulation. The morcellator used was a PIRA-
NHA Wolf model connected with a 0 degree
nephroscope for removal of prostatic adenoma.
The irrigating fluid was normal saline.

The operation was begun with the patient
in the lithotomy position after general or spinal
anesthesia, the 26 Fr laser resectoscope and
sheath were inserted and the bladder was evalu-
ated, and the ureteric orifices, bladder neck and
verumontanum were identified. We inserted the
resectoscope with an obturator lens (Wolf brand)
without dilating the urethra but in narrow ure-
thral lumen cases we used a metal dilator before
inserting the resectoscope. First, the author made
the inverted-U shaped incision by laser around
the verumontanum to identifythe surgical capsule
of the median lobe (Figure 1). Then the incision
was made at 5 and 7 oclock depth to the surgical
capsule (Figure 2). Then the median lobe was enu-
cleated to the bladder in a retrograde fashion. The
left lateral lobe enucleation was started by muco-
sal incision from the 5 to 12 o’ clock position at the

Figure 2. The incision was made in the 5 and 7 oclock
positions at the bladder neck deep into the surgical
capsule to connect to the inverted-U shape incision.
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apex of the prostate to release the adenoma tissue
from the urethral sphincter (Figure 3). The inci-
sion was then made at the anterior commissure of
the prostate. The left lateral lobe was enucleated
by retrograde fashion towards the bladder (Figure
4). The right lateral lobe enucleation was begun
by mucosal incision from the 7 to the 12 oclock
position at the apex of the prostate then the right
lateral lobe was enucleated by retrograde fashion
to the bladder same in a similar way to the left
lobe. After completing the enucleation of three
lobes of the prostate, the author used the laser
to stop any bleeding of the prostatic fossa before
morcellation. Then ephroscope was changed to
the same sheath and the morcellator was used to
remove the floating adenoma from the bladder.
At the end of operation, the author inserted a
22 Fr three-way urethral catheter with 30 mL
of balloon with continuous bladder irrigation
by normal saline. Urethral traction was made in
some cases if the urine became red.

Results

The demographic data of patients who
underwent HoLEP are shown in Table 1. Mean
age was 71.28+7.54 years. Twenty four percent of
patients had diabetes mellitus, 40% had hy-
pertension, and 12% had heart disease. All of
patients who took antiplatelet or anticoagulant
drug stopped the medication before surgery.
Seven out of the 25 patients had an indwelling
urethral catheter before surgery due to urinary
retention. The mean operative time was 185.4+77.1
minutes. The mean resected tissue volume was 44
g. Estimated blood loss was 225.60+77.13 ml as
estimated by the anesthesiologist. Catheterization

Figure 3. The green lines showed the mucosal incision
at the apex of the prostate (urethral sphincter release left
and right lobe).

time was 2.40+0.57 days and length of stay was
2.6+0.7 days. Pathological result of HOLEP tissue
were mostly BPH except one patient who was
diagnosed with prostate cancer adenocarcinoma
Gleason 3+4.

Preoperative and postoperative data are
compared in Table 2. There were statistically
significant differences between mean preoper-
ative and postoperative Hct (%) (40.5+5.9 and
38.4%5.1), p = 0.001. Only 1 out of 25 patients
had 1 unit of blood transfusion. At 1 month
postoperatively, mean PSA had decreased from
4.55to 1.2ng/ml (p <0.001). Mean IPSS improved
from 21.0 to 7.0 (p < 0.001). Mean QoL score
improved from 4.47 to 1.10 (p <0.001). Mean PVR
had decreased from 98.0 to 39.7 ml (p = 0.002).
Mean Q-max had increased from 8.0 to 17.8 ml/
sec (p =0.015).

No serious complications or TUR syndrome
developed in any patient in our study. The total
rate of complications was 20% (5 of 25 patients),
1 patient (4%) required one unit of blood trans-

Figure 4. Median and left lobes of the prostate were
enucleated to the bladder.

Figure 5. Morcellator (facing up) was used to remove the
floating adenoma from the bladder.
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Table 1. Demographic and clinical characteristics of the patients.

Data

Total (n=25)

Age (years), mean (min-max)

Operative time (minutes), mean (min-max)

Resected tissue volume (g) (min-max)
Blood loss (ml) mean +SD
Catheterization (days) mean+SD
Length of stay (days), mean (min-max)

Pathology n (%)
BPH
BPH with prostatitis
Adenocarcinoma Gleason 3+4

71.3 (51-86)
185.4 (60-360)
44.0 (5.0-82.0)
225.60+77.13

2.40%0.57
2.6 (2-5)

19 (76.0)
5(20)
1 (4.0)

SD = standard deviation, BPH = benign prostatic hyperplasia.

Table 2. Comparison between preoperative and postoperative parameters.

Data Preoperative Postoperative P-value
Hct (%), mean+SD 40.5+5.9 38.4+5.1 0.0014
QoL, mean+SD 4.47+1.21 1.10+£1.37 <0.001
PSA (ng/ml), median (min-max) 4.55 (0.6-86.0) 1.2 (0.1-37.8) <0.001°®
IPSS, median (min-max) 21.0 (6.0-32.0) 7.0 (1.0-17.0) <0.001°®
Q-max (ml/sec), median (min-max) 8.0 (0.0-20.4) 17.8 (8.5-38.5) 0.015®
PVR (ml), median (min-max) 98.0 (0.0-500.0)  39.7 (0.0-183.0) 0.002"8

Values were represented as n (%), The p-value from paired t-testA and Wilcoxon signed Rank

testB, *significant at p < 0.05.

Hct = hematocrit, SD = standard deviation, QoL = quality of life, PSA = prostate specific
antigen, IPSS = International Prostate Symptom Score, Q-max = maximum flow rate, PVR

= post-voided residual.

tusion, 1 patient (4%) had capsular perforation
needing prolonged urethral catheterization, 1
patient (4%) had overflow incontinence from a
prior neurogenic bladder, and 2 patients (8%) had
contracture of the bladder neck at 3 months of
follow up and a transurethral incision of bladder
neck was required.

Discussion

TURP has been established as the gold stan-
dard for conventional surgical procedures for
many decades’” but complication rates increase
in cases involving more enlarged prostate glands
(>80 g) such as TUR syndrome and bleeding.® In
treatment of a large prostate gland, open prosta-
tectomy (OP) is one of the most effective surgical
treatments but it is the most invasive surgical
method and is now used less in this endoscopic
era.” HoLEP is one of the endoscopic surgical
methods which uses a Holmium laser to enucleate
the prostate gland as in an open prostatectomy;,

pushing the prostate tissue into the bladder and
then removing the tissue by morcellator.

Jhanwar et al.’® reported the outcome of
prospective randomized study which included
164 patients in whom TURP was performed in
comparison with HoLEP. The prostate volumes
of TURP and HoLEP patients were 74.5+12.56
and 75.6+12.84 g, respectively (p = 0.60). The
resected prostatic volumes in TURP and HoLEP
were 44.80+9.87 and 48.49+10.87, respectively
(p = 0.03). The hemoglobin loss (g/dl) in TURP
and HoLEP was 0.63+0.6 and 0.47+0.46 g/dl,
respectively (p = 0.08). No patients in either group
required a blood transfusion or involved compli-
cations such as TUR syndrome. Postoperative
bladder irrigation time, catheterization time, and
postoperative length of stay in the hospital were
significantly higher in the TURP group. There
were no significant differences in the IPSS, Q-max
and PVR between groups. The disadvantage of
HoLEP found in this study is the longer operative
time than the TURP procedure.
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Zhang et al."" carried out a meta-analysis of
efficacy and safety of HOLEP versus TURP in 26
randomized controlled trials (3,283 patients).
The outcomes between HoLEP and TURP in
IPSS, Q-max, and QoL at 1, 3, and 6 months
postoperative were not significantly different. At
12 months postoperatively, IPSS and Q-max in
the HOLEP group were significantly better than
in the TURP group. The benefits of the HoLEP
group over the TURP group are shorter hospital
stay, lower hemoglobin loss, and a decrease in
serum sodium and transfusion rate. However,
there was a shorter operative time in the TURP
than in the HoLEP group.

Li et al." carried out a meta-analysis of
efficacy and safety of endoscopic enucleation
(HoLEP, bipolar plasma vaporization enucleation,
plasmakinetic enucleation) versus open prosta-
tectomy for large BPH (> 80 g) in 7 randomized
controlled trials (735 patients). There were no
significant differences in IPSS, Q-max, QoL and
PVR at 3, 6 and 12 months postoperatively be-
tween the two groups. The catheterization time
and hospital stay were shorter in the endoscopic
enucleation group. The decrease in hemoglobin
was less in the endoscopic enucleation group and
fewer blood transfusions were required. There
were no significant differences in complication
rates between two groups. The operative time was
longer in endoscopic enucleation in comparison
with OP.

Higazy et al.”” reported a randomized
controlled trial of the outcome of HOLEP versus
bipolar transurethral enucleation of the pros-
tate (120 patients). The prostate volume was
135.2+34.8 ml and 125+26.9 ml for HoLEP
and bipolar enucleation of the prostate (BPEP),
respectively. The HoLEP group had a shorter
operative time of 83.43+6.92 minutes in compa-
rison with 94.7+12.2 minutes in the BPEP group.
HoLEP was associated with an earlier catheter
removal time (days) (1+0.23 vs 1.79%1.6, p =
0.02) and shorter hospital stay (days) (1+0.24
vs 1.4940.6, p = 0.01) in comparison with BPEP.
Postoperative IPSS, QoL, Q-max, PVR, PSA,
prostate volume reduction and perioperative
complications were comparable between the two
groups. Regarding the cost analysis, HOLEP was
more cost-effective than BPEP.

The disadvantage of HoLEP is related to
the long learning curve, the literature showing

that a satisfactory level of competence is reached
after between 25 and 50 operations.'* A struc-
tured mentoring program seems to enable faster
progress.'® Also the higher cost of HOLEP instru-
ments such as the laser fiber and morcellator
may be limiting factors of this surgical method in
developing countries.

In this study, there were significant improve-
ments in IPSS, QoL, Q-max and PVR postopera-
tively without serious complications or incidence
of TUR syndrome. The carrying out of conven-
tional TURP requires additional bladder traction
on postop day 0, continued bladder irrigation on
day 1, stopping bladder irrigation on day 2 and
removal of the urethral catheter on day 3. Thus,
the mean catheterization time of HoOLEP may be
shorter than the conventional use of the TURP
procedure.

The main limitation of this study is that the
surgeon is in the early stage of experience of this
technique. However, the small number of patients
and the lack of directly comparative data such as
is needed for a randomized controlled trial are
also limitations.

Conclusion

HoLEP is a safe alternative to the current
gold standard practice of transurethral resection
of the prostate for BPH patients as there are fewer
complications with similar functional outcomes.
This team believe that HoOLEP might be positioned
in the guidelines as the recommended gold stan-
dard surgical treatment for any size of the prostate
in the future.

Conflict of Interest
The author declares no conflict of interest.

References

1. Patel ND, Parsons JK. Epidemiology and etiology
of benign prostatic hyperplasia and bladder outlet
obstruction. Indian J Urol 2014;30:170-6.

2. Kumar N, Vasudeva P, Kumar A, Singh H. Prospec-
tive randomized comparison of monopolar TURP,
bipolar TURP and photoselective vaporization
of the prostate in patients with benign prostatic
obstruction: 36 months outcome. Low Urin Tract
Symptoms 2018;10:17-20.

3. Gilling PJ, Cass CB, Cresswell MD, Fraundorfer MR.
Holmium laser resection of the prostate: preliminary
results of a new method for the treatment of benign
prostatic hyperplasia. Urology 1996;47:48-51.



80

Insight UROLOGY : Vol. 44 No. 2 July - December 2023

Chen Y-B, Chen Q, Wang Z, Peng Y-B, Ma L-M,
Zheng D-C, et al. A prospective, randomized clinical
trial comparing plasmakinetic resection of the pros-
tate with holmium laser enucleation of the prostate
based on a 2-year followup. ] Urol 2013;189:217-22.

. El Tayeb MM, Jacob JM, Bhojani N, Bammerlin E,

Lingeman JE. Holmium laser enucleation of the
prostate in patients requiring anticoagulation. ]
Endourol 2016;30:805-9.

. Sun J, Shi A, Tong Z, Xue W. Safety and feasibility

study of holmium laser enucleation of the prostate
(HOLEP) on patients receiving dual antiplatelet
therapy (DAPT). World J Urol 2018;36:271-6.
Riedinger CB, Fantus R], Matulewicz RS, Werntz RP,
Rodriguez JF, Smith ND. The impact of surgical du-
ration on complications after transurethral resection
of the prostate: an analysis of NSQIP data. Prostate
Cancer Prostatic Dis 2019;22:303-8.

Reich O, Gratzke C, Bachmann A, Seitz M, Schlen-
ker B, Hermanek P, et al. Morbidity, mortality and
early outcome of transurethral resection of the
prostate: a prospective multicenter evaluation of
10,654 patients. ] Urol 2008;180:246-9.

. Gratzke C, Schlenker B, Seitz M, Karl A, Hermanek

P, Lack N, et al. Complications and early postoper-
ative outcome after open prostatectomy in patients
with benign prostatic enlargement: results of a pro-
spective multicenter study. ] Urol 2007;177:1419-22.

10.

11.

12.

13.

14.

15.

Jhanwar A, Sinha R], Bansal A, Prakash G, Singh
K, Singh V. Outcomes of transurethral resection
and holmium laser enucleation in more than 60 g
of prostate: A prospective randomized study. Urol
Ann 2017;9:45-50.

Zhang Y, Yuan P, Ma D, Gao X, Wei C, Liu Z, et al.
Efficacy and safety of enucleation vs. resection of
prostate for treatment of benign prostatic hyperpla-
sia: a meta-analysis of randomized controlled trials.
Prostate Cancer Prostatic Dis 2019;22:493-508.

Li M, Qiu J, Hou Q, Wang D, Huang W, Hu C, et al.
Endoscopic enucleation versus open prostatectomy
for treating large benign prostatic hyperplasia: a
meta-analysis of randomized controlled trials. PloS
One. 2015;10:0121265.

Higazy A, Tawfeek AM, Abdalla HM, Shorbagy A,
Mousa W, Radwan AL Holmium laser enucleation of
the prostate versus bipolar transurethral enucleation
of the prostate in management of benign prostatic
hyperplasia: A randomized controlled trial. Int ]
Urol 2021;28:333-8.

Kampantais S, Dimopoulos P, Tasleem A, Acher P,
Gordon K, Young A. Assessing the learning curve
of holmium laser enucleation of prostate (HoLEP).
A systematic review. Urology 2018;120:9-22.
El-Hakim A, Elhilali M. Holmium laser enucleation
of the prostate can be taught: the first learning ex-
perience. BJU Int 2002;90:863-9.



Insight UROLOGY : Vol. 44 No. 2 July - December 2023 81

Invited Review Article

Bibliometric analysis of the relationship between metabolic
study and urolithiasis. A key tool in patient management

Gabriela Prieto-Angarita’, Catalina Solano®’, Manuela Jaramillo-Sierra®,
Valentina Melo-Pedroza®*, Andrea Ascencio-Medina®, Olivier Traxer?

"Universidad Industrial de Santander, Bucaramanga, Colombia, 2GRC n20, Groupe de Recherche Clinique
sur la Lithiase Urinaire, Hopital Tenon, Sorbonne Université, 75020, Paris, France, *Uroclin, Medellin,
*Universidad de La Sabana, Bogotad, *Universidad El Bosque, Bogota, Colombia

Keywords: Abstract

Urolithiasis, prevention, Objective: Our objective was doing an analysis of available bibliography to under-
metabolic evaluation, stand tendencies in publications regarding the role of metabolic evaluation in the
hypercalciuria management of urolithiasis.

Materials and Methods: A retrospective bibliometric analysis of the available
medical literature ranging from the year 2001 to 2022 was performed on the Web
of Science platform. The graph analysis was done using Microsoft Excel and the
bibliographic mapping analysis was done on the VOSviewer software.

Results: A total of 120 references were found in 63 journals, with a decrease in
the rate of publications in the last 5 years. The country, journal, and institution
with the largest number of manuscripts were the United States, Journal of Urology,
and the University of Bonn, respectively. The author with the largest number of
publications was Sarica Kemal. The mapping and analysis of the keyword evolution

»

with respect to the timeline centered on the terms: “prevention’, “metabolic risk

» « » <«

factors”, “obesity”, “primary hyperoxaluria’, and “medical management”

Conclusion: Metabolic evaluation is a fundamental tool in the overall approach
of these patients. Despite the decrease in the rate of research on the association
between metabolic evaluation and urolithiasis in recent years, the importance of a
complete assessment of these patients from the first symptomatic episode has been
demonstrated, as it helps to determine the risk of recurrence of the disease, and to
establish a treatment plan focused on prevention. This first bibliometric analysis on
metabolic evaluation and urolithiasis depicts the importance of giving continuity
to research on the risk factors of urolithiasis that may be modified and treated.

Insight Urol 2023;44(2):81-8. doi: 10.52786/isu.a.76

Corresponding author: Catalina Solano
Address: Department Endourology, Uroclin; Carrera 50A # 64 — 65; Medellin, Colombia
E-mail: catasolano84@gmail.com Revision received: November 24, 2023

Manuscript received: September 1, 2023 Accepted after revision: December 5, 2023



& ®

Insight UROLOGY : Vol. 44 No. 2 July - December 2023

Introduction

The incidence of urolithiasis has mainly
increased in industrialized countries.! The
ascending tendency in the number of cases is
associated with a higher rate of diagnosis (due to
the current available technology), but also with
geographic and environmental factors, as well as
an increase in diseases like obesity and metabolic
syndrome.'”

Despite its relatively low mortality rate,
urolithiasis poses significant challenges due to
the exponential risk of recurrence, long-term
complications such as progressive renal function
deterioration’?, and the socioeconomic impact it
imposes.® Therefore, it is imperative to conduct
a comprehensive evaluation of each patient and
strive to develop individualized treatment plans
with a primary focus on preventive measures. To
achieve this, it is crucial to have a thorough un-
derstanding of the physiological underpinnings
of urolithiasis and the various factors involved in
lithogenesis.>*” Recent studies have revealed that
a considerable number of urolithiasis patients
also suffer from concurrent treatable metabolic
conditions®’, further emphasizing the need for a
holistic approach to their management.

The metabolic evaluation assesses most
metabolic abnormalities through urinary and
blood biochemical tests. Depending on the risk
of recurrence, either a basic or specific metabolic
evaluation is performed. These studies provide
enough information to elaborate specific treatment
plans for urolithiasis and make it possible to
diagnose up to 90% of patients, as well as to
reduce the rate of recurrence to less than 25% in
the long-term.’

Hence, this study consists of the formulation
of a bibliometric analysis that evaluates the contri-
butions, tendencies, and research hot spots
associated with the metabolic evaluation and
urolithiasis.

Materials and Methods
Database

Initially, we searched for MeSH terms on the
PubMed website to ensure a wholesome approach
to the topic. “Metabolic evaluation” and “urolithi-
asis” comprised the subcategories necessary to
conduct a literature search. Furthermore, we
utilized Clarivate Analytics’ Web of Science Core
Collection (WoSCC) in its high impact reviews

section to search for articles and citations asso-
ciated with metabolic evaluation and urolithiasis.

Search Strategy

A single literature search of publications
on metabolic evaluation and urolithiasis was
performed to anticipate database updates. The
chain search was described as follows: Topic=
(metabolic evaluation and urolithiasis) AND
Abstract=(metabolic evaluation and urolithiasis).
There were no language limitations. The articles
included were those with titles and abstracts asso-
ciated with the topic. Two articles were excluded
as the subjects of their studies were animals and
another four were excluded as their titles and
abstracts did not coincide with the search. The
articles’ information concerning titles, keywords,
abstracts, authors, institutions, and reference reg-
istries was downloaded and stored in Microsoft
Excel format for its subsequent analysis and in
text format (.txt) to be used in the VOSviewer
(version 1.6.16) software.

Data Analysis

The data was downloaded and analyzed
by two researchers (G.P,, C.S.). Microsoft Excel
was used to create the bar graphs and the tables
concerning the year of publication, authors, coun-
tries, institutions, most productive journals, and
most cited publications. Subsequently, the selected
files were analyzed. Also, using the platforms
Scimago and Journal Citation Reports, a search
of measurements such as: H index, impact factor
2021 (IF 2021) and the Journal Citation Reports
2021 (JRC2021) was performed. These measure-
ments, respectively, made it possible to: analyze
the academic productivity level of researchers,
countries, and journals; the scientific quality of
journals; and to identify the journals’ classifica-
tion. Lastly, through the VOSviewer software,
we obtained the total link strength (TLS), which
indicates the strength of association between
co-authorship and co-citation and co-occurrence.

Data Visualization

In this study, we used Microsoft Excel 2019
to create bar graphs and tables that summarize
the main information included, as well as the
VOSviewer (version 1.6.16) software to assess the
relationship between: co-authorship of authors,
countries, and institutions; of co-citation of
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authors and references; and of co-occurrences of
keywords. Bibliometric maps were elaborated to
illustrate: the collaboration between countries,
institutions, and authors; the strength of associ-
ation between authors according to the number
of times that they were cited; and the strength of
association between the articles depending on
whether they appear together.

Results

A total of 126 documents were found in the
search and 120 were included (97 articles, 26
reviews, 8 review reports, 1 editorial material)
in accordance with the selection criteria. We
excluded animal studies and articles with title and
abstract that did not correspond to the subject
(Annex 1).

Research on this topic has been conducted
globally over the past two decades. Starting
from 2010, there has been a notable increase in
publications, with an average of more than five
articles per year. The peak of research activity

12

10

Publications

™~ ) O
SRS

in this area was observed in 2017, followed by
a gradual decline in publication output since
then. It is noteworthy that the top 10 most cited
articles on this subject were published prior to
2015, indicating their enduring significance and
impact on the field (Figure 1).

Most Productive Countries Analysis

A total of 34 countries have published articles
related to this topic. As shown on table 1, the
countries with more than 15 publications are
the United States (28%), Turkey (20%) and Ger-
many (14%). Even though 60% of the countries
in the top 10 are European, the first two most
productive countries are the United States with
34 articles and Turkey with 24 articles. Also, in
terms of the H index (307) and total citations
(3,702 times), the United States also placed first
in comparison to Turkey, which came in second
but had significantly lower total citations (436
times). As for the analysis of cooperation between
countries, Germany had the largest international

O DO O N Sk 0 00 A DO O AN
S s R s s B s

v

Year of publication

Figure 1. Annual number of publications on metabolic study and urolithiasis research.

Table 1. The 10 most productive countries in relation to metabolic studies and urolithiasis.

Rank Country Publication Percentage (%)  H-index* Total citations Average citations per paper
1 United States 34 28 307 3,702 0.78
2 Turkey 24 20 99 436 0.67
3 Germany 17 14 205 1,697 1.42
4 Iran 8 7 59 234 0.6
5 Canada 6 5 170 898 1.07
6 Italy 6 5 190 1,938 1.57
7 France 5 4 174 1,263 1.81
8 England 4 3 202 1,650 1.52
9 Netherlands 4 3 181 1.096 210
10 Poland 4 3 61 83 0.64

* Filtered by area: Medicine, subject: Urology and year 2021
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Figure 2. Co-authorship visualization network of countries generated using VOSviewer. The node size is proportional
to the number of publications, and the thickness of the connection line indicates the cooperation frequency map.
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Figure 3. Institution co-authorship visualization network generated using VOSviewer.

cooperation, which included the United States,
Turkey, Canada, and Italy (Figure 2). The lines
between knots indicate the co-authorship be-
tween countries and the thicker the line, the
greater the cooperation, referred to as total link
strength (TLS). The co-authorship visualization
map showed that the top 5 TLS corresponded to
Germany (TLS:24), the United States (TLS:14),
England (TLS:13), Turkey (12) and Austria. The
only Latin American countries that cooperated
with the most productive countries were Brazil
and Chile, which were co-authors with the United
States and Germany.

Main Institutions’ Contributions

A total of 24 institutions have participated in
the research on metabolic study and urolithiasis.
The first three institutions, with the largest contri-
butions, were the University of Bonn in Germany,
Public Assistance Hospitals of Paris in France,
and the Cincinnati Children’s Hospital Medical
Center in the United States, with a total of 8, 5,
and 5 published articles respectively. The number
of French institutions (N=4) that are part of the

top 10 is notable despite France placing seventh
in contributions, which suggests cooperation
among them (Annex 2).

Figure 3 shows cooperation between institu-
tions. A total of 220 institutions with more than
1 published article were found, of which the first
3 in terms of TLS were the Tenon Hospital in
France (TLS=24), Besancon University Hospital in
France (TLS=98) and Nancy Regional University
Hospital in France (TLS=16). However, most insti-
tutions were scattered and those that cooperate
limit such efforts to national institutions.

Author Analysis

A total of 497 authors were included. Table 2
shows the top 10 most productive authors. Sarica
Kernel, Hoppe Bernd, Laube Nobert took the first
three places, with 9, 6, and 5 published articles
respectively. A co-authorship web visualization
map was created using VOSviewer software
and the threshold for the minimum number of
documents was set at 3. Finally, 10 authors that
reached the threshold were identified and it was
demonstrated that Minevich Eugene, Defoor
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Table 2. Top 10 most productive authors with the most citations

Rank Author Country Publications
1 Sarica Kemal Turkey 9
2 Hoppe Bernd Germany 6
3 Laube Norbert Germany 5
4 Minevich Eugene United States 5
5 Straub Michael Germany 5
6 DeFoor William United States 4
7 Jackson Elizabeth ~ United States 4
8 Asplin John R United States 3
9 Hesse Amber United States 3
10 Preminger Glenn United States 3

William, Jackson Elizabeth, Asplin John, Sheldon
Curtis and Reddy Pamond have cooperated close-
ly (Annex 3). Also, the international cooperation
present between them is notable.

Moreover, a co-citation visualization map
was generated using VOSviewer software and the
threshold for the minimum number of author
citations was set at 20. Lastly, 15 authors that
met the threshold were found and it was possible
to observe that Hoppe B had made significant
contributions in the research field of metabolic
evaluation and urolithiasis (Annex 4).

Main Journals’ Contributions

The articles included were published in a
total of 63 journals, including 41 journals with
1 article. According to the results shown on

Table 3. Top 20 journals related to metabolic study and urolithiasis research

table 3, the three most productive journals were
the Journal of Urology with 11 publications
(9,2%), the Journal of Pediatric Urology with 7
(5,8%), and Pediatric Nephrology with 7 (5,8%).
Additionally, the total number of citations from
Kidney International was 57,360, a much larger
number than other journals. In keeping with the
Journal Citation Report (JCR) of 2021, among
the 10 most cited journals, 4 were found in the
Q1 category. Two journals: Urological Research
and The Scientific World Journal did not have an
updated JCR.

Most Cited Reference Analysis

This study included a total of 120 publications
of which 30 articles had been cited at least 30
times. Table 3 numbers the 10 most cited docu-
ments, of which Skolarikos et al. placed first with
186 citations, followed by Gambaro et al. and
Hoppe etal. with 119 and 108 citations respectively.
80% of the most cited articles belong to American
Journals, however, a Dutch article placed first. As
for the areas of research: Urology-Nephrology,
Pediatrics and Internal Medicine were the first.
Nonetheless, the most cited articles were found
belonging only in the first few fields (Annex 5).

In total, our study cited a total of 2862 refer-
ences. Ali Tekin (52) had the largest total citation
number, with 20 citations and VanDervoot, K et
al. (54) placed second with 19 citations (Annex 6).

Rank Journals Country Publicaciones IF (2021) JCR (2021) H-index* Total citations
1 Journal Of Urclogy United States 1 7.641 Q1 265 51,677
2 Journal Of Pediatric Urclogy England 7 1.921 Q3 49 4446
3 Pediatric Nephrology United States 7 3.652 Q1 113 12,251
4 Urology United States 2,633 Q2 182 24,074
5 Journal Of Endourclogy United States 5 2,619 2 95 8.166
[ Iranian Journal Of Kidney Diseases Iran 4 1.468 Q4 34 1,027
7 Urological Research United States 4 1476 Q3=
8 World Journal Of Urclogy Germany 4 3.661 Q1 88 9.000
9 Current Opinion In Urclogy United States 3 2.808 Q3 61 2310
10 Frontiers In Pediatrics Switzerland 3 3.569 Q1 48 0,940
1 Uroclithiasis United States 3 2,861 2 63 1.600
12 Archivos Espanoles De Urclogia Spain 2 043 Q4 25 642
13 BIU International England 2 5.969 Q1 154 23,142
14 BMC Urclogy England 2 2,09 Q3 46 2421
5 CUAT - Canadian Urological Association Canada 2 2.052 Q@ 20 2,796

Journal
16 Iranian Journal Of Pediatrics Iran 2 0,62 Q4 28 2,761
17 Kidney International United States 2 18,098 Q1 288 57.360
18 Pediatric Clinics Of North America United States 2 358 Q1 0 3332
19 Progres En Urologie France 2 1,080 Q4 34 1175
20 The Scientific World Journal Unsted States 2 1.524 QI** 103 1453

*In the year 2014. **n the year 2010
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Table 4. The 20 keywords with the highest frequency related to the metabolic study research in urolithiasis

Rank Keyword Frequency TLS Rank Keyword Frequency TLS
1 Urolithiasis 77 389 1 Epidemiology 13 81
2 Nephrolithiasis 42 241 12 Nephrocaleinosis 13 76
3 Renal Calculus 32 204 13 Excretion 12 75
4 Child 36 200 14 Medical management 10 75
5 Hypercalciuria 20 135 15 Risk Factor 13 75
6 Rusk factor 20 126 16 Prevention 11 74
7 Calelm 17 106 17 Metabolic evaluation 16 71
8 Pediatric Urolithiasis 18 102 18 Oxalate 11 68
9 Risk 18 91 19 Shock wave lithotripsy 16 68
10 Prevalence 15 88 20 Stone 14 61
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Figure 4. a. Keyword co-occurrence visualization map between metabolic study and urolithiasis, b. Overlay visualization

map of keywords over time.

Keyword Co-Occurrence Analysis

Our study included a total of 518 author
keywords and 56 keywords had a minimum
frequency of at least 5 times. Table 4 showed the
20 keywords with the highest frequency. Among
them, urolithiasis placed first (73 times), followed
by nephrolithiasis (40 times) and child (36 times).

VOSviewer was used to create a keyword
web visualization map and a superposition visu-
alization map that made it possible to analyze and
understand the tendencies of the research topics,

as well as to comprehend the changes that they
undergo through time. As shown on figure 4a,
there are 5 clusters, each one illustrated with a
specific color. The red group is composed of words
such as: “Medical treatment”, “metabolic evalu-
ation” and “potassium citrate”, which is why it is
labeled as #Cluster 1: Medical treatment measures
and risk factors. The green group, with its main
keywords being “urolithiasis”, “children”, “pedia-
tric urolithiasis”, and “risk factors’, is classified as

#Cluster 2: Risk in the pediatric population. The
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blue group comprised the key words: “nephroli-
thiasis”, “hypercalciuria’, “calcium” and “oxalate”,
with a particular focus on deposit anomalies that
must be studied in the metabolic evaluation, and
it is depicted as #Cluster 3: Lithiasic metabolic
evaluation abnormalities. The yellow group cen-
tered mainly on risk, diagnosis, and prevalence,
which is why it can be understood as Cluster #4:
Epidemiological and Diagnostic Studies. Last-
ly, the purple group, with the main keywords
“by shock wave lithotripsy” and “percutaneous
nephrolithotomy” and “ureteroscope”, focuses
on the surgical treatment of urolithiasis, which
is why it can be referred to as #Cluster #5: studies
associated with surgical interventions.

Figure 4b is the keyword superposition
visualization map that shows the change in key-
words through time. The yellow codes represent
the most recent keywords that could potentially
become crucial topics for current research. It is
shown that “prevention”, “metabolic risk factors”,
“obesity”, “primary hyperoxaluria” and “man-
agement” are keywords that have frequently
appeared in the last 7 years, which suggests that
future research will focus on the identification
of risk factors such as obesity and in developing
strategies to elaborate a treatment plan focused
on prevention.

Discussion

Conducting a comprehensive metabolic
evaluation of urolithiasis patients, starting from
the initial episode, enables the identification and
treatment of underlying conditions, as well as the
implementation of tailored lifestyle modifications
to address individual patient needs. This approach
plays a crucial role in reducing the recurrence rate
and, consequently, minimizing the complications
associated with recurrent episodes.*' Recognizing
the significance of this subject matter, it is per-
tinent to explore the impact, trends, and future
directions of research in this field. Understand-
ing these aspects will contribute to advancing
knowledge and improving patient outcomes in
the management of urolithiasis.

The present study reveals a progressive de-
cline in the number of publications within the
past five years. Although no clear trend in the
focus of recent research has emerged, there is a
consensus on the importance of conducting met-
abolic evaluations to guide appropriate medical,

surgical, and dietary interventions." This tenden-
cy may be attributed to information saturation,
prompting researchers to explore new fields that
complement existing knowledge.’

Urolithiasis is a multifactorial disease in-
fluenced by environmental factors, regional
variations, lifestyle choices, diet, and comorbidi-
ties. Industrialized countries exhibit the highest
incidence ratesl, which aligns with the findings
of this study. Despite publications originating
from 82 countries, the top ten most productive
countries, except for Iran, predominantly consist
of developed nations. Notably, Chile, Brazil, and
Argentina, countries with high human develop-
ment indices in Latin America, also contributed
to the research output.

Analyzing productivity, quality, and aca-
demic standing, the United States demonstrated
a higher H index and total citation count com-
pared to other countries. Turkey ranked second
but exhibited a lower index than countries with
lesser contributions, indicating a need for im-
proved quality publications despite the increase
in article output.

Regarding journals with the highest percent-
age of publications on the topic, it is worth men-
tioning that the journal with the highest impact
factor in the specialty, Kidney International, does
not rank among the top ten. Notably, two of the
three leading journals in terms of publications
are pediatric journals: The Journal of Pediatric
Urology (5.8%; 7) and Pediatric Nephrology
(5.8%; 7). This signifies a research interest in
pediatric patients, a population group experiencing
a rise in urolithiasis cases. Diagnosing pediatric
cases can be challenging, often with underlying
genetic and metabolic abnormalities."” Moreover,
the analysis of research areas revealed that 80%
of articles were categorized under Urology/
Nephrology and Pediatrics.

Sarika Kemal, based in Turkey, emerged as
the author with the most publications, consid-
ering Turkey an endemic zone for urolithiasis in
both pediatric and adult populations.” His 2015
literature review, ranking first among the most
cited studies, focused on study approaches and
treatment algorithms for low and high-risk urolithi-
asisrecurrence.? In his subsequent publications in
2019 and 2020, he conducted prospective studies
to identify new risk and protective factors in
urolithiasis, such as obesity'?and breastfeeding."?
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On the other hand, the most cited author, Hoppe
B, concentrated on research within the pediatric
population, driven by the underdiagnosis and
potential long-term complications associated
with untreated cases.’”

Through co-occurrence analysis using
VOSViewer, five distinct clusters encompassing
diagnosis, medical and surgical interventions,
and prophylactic treatment in urolithiasis were
identified. A specific cluster centered around
metabolic evaluation included the most frequently
diagnosed metabolic diseases. Furthermore, the
visual map highlighted recent studies focused
on identifying metabolic risk factors to facilitate
appropriate treatment and prevent future urolithia-
sis episodes. Emerging topics like obesity are just
beginning to be incorporated and are expected
to be prominent areas of research in the future.

Limitations

There are no other bibliometric studies on
this topic to date, which is why it is not possible
to compare the obtained results. Additionally,
only one database was used for the literature
search, which suggests that certain publications
on this topic may have been excluded. Moreover,
the article selection was done according to title
followed by abstract, which may have resulted in
publications being included whose main topic
may not have been the relationship between
urolithiasis and metabolic evaluation.

Conclusions

Metabolic evaluation plays a pivotal role in
the management of patients diagnosed with uro-
lithiasis. By employing this approach, healthcare
professionals can effectively identify concurrent
diseases that significantly impact the patient’s
risk of recurrence and potential complications.
Notably, research in this field is primarily led by
developed countries, given the higher prevalence
of urolithiasis in these regions. However, it is
imperative to foster collaboration and knowledge
exchange with developing countries to enhance
the global understanding of this condition.

An analysis of research focus reveals an
encouraging trend wherein new investigations
are exploring additional comorbidities, such as
obesity, as potential risk factors for urolithiasis.
This development underscores the importance
of further studies aimed at adopting a compre-

hensive approach and delivering individualized
treatment strategies. By continuing to delve into
these areas, the medical community can achieve
a more holistic understanding of the disease and
improve patient care accordingly.
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Kidney transplantation is now established as the ideal treatment option for end-stage
renal disease (ESRD) and renal cell carcinoma (RCC) patients. Since the first kidney
transplant in the 1970s, research has allowed us to understand the long term sequelae
ofkidney transplant patients (TXPs) including the risks of increased malignancy from
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Introduction

Renal transplantation started in the 1970s."*
In the initial days, only 20 deceased donor kidney
transplants were performed between 1970 and
1976. In comparison, data from 2021 Singapore’s
Renal Registry reflected 555 kidney transplants
performed from 2016 to 2021.* The advances made
to immunosuppressive therapy, legal regulations
implemented to improve kidney donation rates,
as well as the development of minimally invasive
surgical techniques for donor nephrectomy,* helped
to build the success of kidney transplantation.
Compared to kidney dialysis, kidney transplan-
tation is associated with better clinical outcomes
in terms of better quality of life and mortality
rates, even in the long term.” It is the current gold
standard of treatment for end-stage renal disease
(ESRD). Compared with remaining waitlisted in
dialysis, kidney transplantation is associated with
improved survival, quality of life for the patients
and entails a lower cost for the society.®

Corresponding author: Tiong Ho Yee

While kidney transplantation remains the
mainstay of treatment for ESRD and RCC patients,
the downside of having a kidney transplant is an
increased malignancy risk post-transplant. Cancer
is one of the leading causes of mortality and
morbidity in kidney transplant recipients (TXPs),
accounting for 56% of deaths in recipients with
a functioning renal graft.” A 2017 study done by
The American Society of Transplantation and the
American Society of Transplant Surgeons revealed
that TXPs have a 7-fold risk of renal cell carcinoma
(RCC) and 3-fold risk of urothelial carcinoma
(UC) compared to the general population.® This
has been postulated to result from the use of immu-
nosuppressive agents post-transplant, which can
cause DNA damage, as well as viral-induced cancers
like PTLD (EBV), Kaposi Sarcoma (HHV 8), and
HCC (Chronic Hep B, Hep C Viruses) due to the
suppression of T-cell functions.

In view of the increased awareness of the
importance of malignancies after kidney trans-
plantation, this urological focused article aims to
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discuss the most common and important urolo-
gical malignancies post-transplant: RCC and UC.

Renal Cell Carcinoma
Introduction

RCCaccounts for most malignant urological
cancers, with a number of subtypes — clear cell
(most common), papillary, chromophobe, and
medullary. Over the past years, with the increased
use of cross-sectional imaging including computed
tomography (CT), the detection rates of RCC
have increased in both the general population
and kidney transplant population. This hasled to
an improved understanding of the epidemiology;,
presentation and management of these cancers
post transplantation.

Epidemiology

The risk of RCC in kidney transplant patients
isreported to be about 5-10 times higher compared
to the general population. It is predominantly
(90%) encountered in the native kidneys; and
rarely in the kidney allograft.® Table 1 summarizes
the epidemiological data review of RCC in kidney
transplant patients compared with ESRD and the
general population.” Compared to the general
population, it reports the increased lifetime risk
of RCCinboth ESRD (x3) and kidney TXPs (x5-7),
as well as that of the standardised incidence ratio
(SIR). Malignancy risk is usually expressed as
the SIR, which compares the respective incidence

of a malignancy with the rate found in the general
population.'” RCC SIR is approximately 2.6/
100,000 in the general population; in compari-
son to an increased mean rate of 4.87/100,000 in
that of ESRD patients, and further increased rate
of 9.7/100,000 in kidney TXPs.?

Furthermore, in terms of recurrence risk, it
has been studied that the risk of RCC recurrence
was similar between transplant and dialysis."
This is further supported by data from the Frank-
furt Transplant Center, where a large number of
kidney recipients featured renal cell and urothelial
carcinoma among the highest of urological cancers.
In this group, 44% actually succumbed to their
disease.'

Clear cell remains the most common histo-
logical RCC subtype, however ESRD patients and
TXPs reports increased risks of papillary subtype
RCC with incidence of papillary RCC after renal
transplantation of up to 30%."

Risk Factors

Risk factors for RCC specific to each popula-
tion are listed above (Table 1). Postulated risk
factors for the increase in malignancy in a
transplanted population are immunosuppres-
sion-mediated DNA damage, activation of proto-
oncogenes and overexpression of growth factors,
interference with DNA repair mechanisms
and the loss of immune surveillance and activation
of viruses.’

Table 1. Epidemiological data review of renal cell carcinoma in kidney transplant patients compared with end-stage

renal disease and the general population.

General population End-stage renal disease Kidney transplantation
Lifetime risk 1.62 % 3X 5-7X
Standardised incidence rate 2.6-9.2 4.87 (95% CI 4.1-5.7) 9.7 (95% CI 5.7-16.5)
(/100,000) Younger population Biphasic peaks 1st, 4-15 (6)
years
even younger age
Risk factors Male, age, smoking + Acquired cystic disease +Lifelong
tuberous sclerosis immunosuppression
+ Dialysis duration (3 years) +Retransplants
+Viral infections
Histology / location Clear cell 75% Clear cell Native kidneys > 90%
Papillary 12 % Papillary 35-45% Allograft < 10%
Prognosis T1-T2 - 90% 5-year Lower stage and grade 73% early stage

Advanced - 20% -60%
Recurrence -10-30%
Metastasis - 13 months
survival

Acquired cystic disease
associated RCC - WHO
2016 classified indolent

Worse survival for late stage
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RCC in Native Kidneys

Despite the increased risk of RCC develop-
ment in TXPs, it has been reported that most
RCCs in TXPs happen to be incidental, low-stage,
low-grade tumours with good prognosis.* These
tumours are generally small and asymptotic
and their diagnosis is usually incidental.”® If the
cancers are diagnosed pre-transplant, patients
with ESRD should still be eligible to be placed
on the transplant waitlist with minimal delay
after treatment and confirmation of localised
low-grade cancers.

Laparoscopic radical nephrectomy is currently
the main approach to RCC in native kidneys, and
can be done via both the Laparoendoscopic Single
Site (LESS) or Retroperitoneoscopic 3 scope
approach. Locally, the Retroperitoneoscopic 3 port
approach is preferred because it does not involve
the transperitoneal space. The retroperitoneal
approach is a safe and effective technique which
allows for the preservation of peritoneal integrity
for pretransplant peritoneal dialysis. Further
advantages include ease of kidney access by devel-
oping the existing potential retroperitoneal space
and avoidance of the transperitoneal approach
with the resultant reduced risk of injury to and
interference from intra-abdominal organs.'

Pre-transplant screening for cancer in the
native kidney is controversial. However, it has
been advocated as RCC has been reported to
be bilateral in 20% of ESRD patients."” Current
pre-transplant screening recommendations for
transplant candidates were typically not well
validated. According to the European Renal Best
Practice Transplantation Guidelines'®, screening
in ESRD patients is usually performed following
the same protocols suggested for the general
population. This topic currently depends on the
opinions of expert clinicians, oncologists and
screening specialists. The reasons for screening
for early cancers in pre transplant ESRD patients
are firstly, if RCC, at discovery of presentation,
is of a large size or symptomatically picked up,
a 25-30% recurrence rate and subsequent 80%
mortality was noted. Secondly, according to the
European Association of Urology (EAU)" and
European Renal Best Practice (ERBP) guide-
lines, such patients, with more locally advanced
cancers, would need to wait for an interval of 2-5
years before being able to be listed for transplant,
compared to an immediate waitlist admission

for small, low-grade RCC cases as mentioned
previously.

National country-wide data has been collected
in terms of 3 studies from 2 main transplant centers
in Singapore — National University Hospital (NUH)
and Singapore General Hospital (SGH). A study
was done regarding native kidney RCC, stating the
outcomes of TXPs who subsequently developed
RCC (Table 2). The first study in NUH involving
TXP patients with RCC and ESRD from 2010-
2013 showed 10 incidental cases of RCC with
3 symptomatic discoveries. Although outcomes
were good for the majority and a 100% survival
rate was reported, 2 patients at 3 years progressed
to distant metastases — likely those with a higher
stage of RCC at diagnosis.”

The second study from SGH published in the
AJT journal, depicted 10 cases of RCC, all patients
of whom initially had native renal cysts.” Due
to regular follow-up and early detection of the
cancers, outcomes and survival were both stellar.

Lastly, the third study, also based in SGH,
mainly of ESRD patients, depicted only half of
the RCC cases with an incidental discovery. This
led to poorer outcomes in terms of staging at the
time of surgery, as well as survival rates (90%).*'

Hence, in accordance with the data in Table
2, NUH Singapore recommends RCC screening
of the native kidneys beginning 1 month post-
transplant. For patients with native renal cysts,
the surveillance interval would be 2 years; for
those without, 5 years.

This differs from the EAU 2018 Guidelines,
whereby ultrasound was performed annually for
advanced chronic kidney disease (ACKD), pre-
vious RCC, as well as Von Hippel-Lindau (VHL)
patients.”” However, the cost effectiveness and
overtreatment impact of such screening measures
is still unknown.

RCC in Allograft Kidneys

Found to be much rarer and only occurring
in 10% of TXPs with RCC, the prevalence rate of
allograft kidney RCC s only 0.2-0.5% amongst all
kidney transplant patients.*> Most occur de-novo,
and Singapore locally reports no occult malig-
nancy donor transmission when last studied at
the ministry level.

Management of such cancers requires an indi-
vidualised approach for each patient. Options
include nephron sparing approaches including
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Table 2. Outcomes of kidney transplant patients with subsequent development of native kidney renal cell carcinoma.

NUH (2010-2013)

SGH (1995-2007)

SGH (2000-2010)

Studies LuJ, et al. BJU Int Goh A, etal. Am]J Chen K, et al. Scand J of
2014;113:1-37. Transplant 2011;11:86-92. Urol 2015;49:200-4.
N 13 (7 Transplantations) 10 (Transplantations) 73 (End-stage renal
disease)
Incidence 10 10 (All native renal cysts) 41 (56%)
Mean age 54.7+13.7 52 (36-65) 53.6+11.8
Mean years post - 4.6 -
transplantation
Surgery 4 Transperitoneum/7 6 Minimally invasive 73% Minimally invasive
Retroperitoneum/2 Open surgery/ 4 Open surgery
Clavien Dindo 0 - -
classification >2
Tumour size 2.6+2.2 2.5(1.6-5.5) -
Clear cell carcinoma 6/13 (46%) 6/10 45 (61%)
Cancer grade <3 6/13 (46%) - -
Stage 1 11 (84.6%) 9 (90%) 64 (87.6%)
3 Year follow up 100% Survival 100% Survival 90% Survival

2 Distant metastasis

5 Year overall survival
100%

5 Year overall survival
68.5%

partial graft nephrectomy, percutaneous radio-
frequency ablation or cryoablation vs. radical graft
nephrectomy.” In all patients, an attempt to pre-
serve kidneys is warranted with nephro-sparing
approaches, with the choice of the surgery being
done either open or with minimally invasive
surgical techniques.

The gold standard would be akin to that of a
non-transplanted kidney - a partial nephrectomy
for localised RCCs where technically feasible.**
Specific to allograft kidney RCCs in TXPs, the
most commonly attempted approach is open allo-
graft partial nephrectomy, both extra-capsular
and extraperitoneal via the previous incision.
Careful pre-operative planning is required with
the aid of CT scans and other forms of imaging
to maintain hilar control. Certain surgical techni-
ques include that of clamping the iliac artery
above and below the anastomosis during warm
ischemia with the venous outflow unclamped
or mass clamping the hilum for dissection. The
common goal is to minimise warm ischemic time,
or perhaps even establish zero ischemia. This is
because clinical evidence has demonstrated that
transplanted kidneys with prolonged ischemic
time are more susceptible to long-term deteri-
oration.”

Figure 1 shows a 46 year old male patient
presenting in 2017 with an incidentally 4 cm
renal mass in the kidney transplant. A partial
nephrectomy was done successfully (Figure 2)
with careful planning, and final histology showing
high grade pT3a, ISUP G3 RCC resulting from
sinus, renal and segmental vein involvement and
clear resection margins. In February 2021, almost
4 years post-surgery, the patient was reported to
be recurrence free with a functioning graft.

This approach has been reported by a
mini-review published in the American Journal
of Transplantation done in 2017, analysing 56
studies covering 163 patients and 174 masses.
Of these patients, about 131 out of 174 masses
were treated with nephron-sparing methods
like partial nephrectomies or ablation. In terms
of recurrence rates post-partial nephrectomy,
the study reported a low rate of 3.6%%, rather
comparable to non-transplanted native kidneys
which had partial nephrectomies done.

Implication on Medical Management
Post-transplant, to reduce the risk of RCC
development, immunosuppression dose reduction
and the use of Mammalian target of rapamycin
(mTOR) inhibitors (Sirolimus/Everolimus) can
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Figure 1. 46-year-old male with high grade pT3a, ISUP G3 RCC resulting from sinus, renal and segmental vein

involvement and clear resection margins.

Figure 2. Excision of 4 cm renal mass (left); CT scan of the same patient at 4 year work follow-up, depicting a functional

graft (right).

be considered.? mTOR inhibitors are advocated
instead of other anti-proliferatives including
mycophenolic acid due to the following reported
advantages: less incidence of viral infections
(especially, Cytomegalovirus and BK / Human
Polyomavirus 1), less neutropenia and low blood
platelets, and a possible reduction in long-term
incidence of solid neoplasia. Moreover, in low
immunological risk patients, mTORi is advocated
by some to allow safe minimization of calcineurin
inhibitors (CNI), which in the long term could
theoretically prolong graft survival.”

In the case of metastatic disease, research
currently has no consensus for the use of TKI
or immune checkpoint inhibitors (ICI). Several
studies have revealed that ICI can produce several
immune-mediated toxicities involving different
organs, such as the skin, the gastrointestinal tract,
the liver, and, of course, the kidney. The most
frequent lesion of immunotoxicity in the kidney
is acute interstitial nephritis (AIN), although

other nephropathies have also been described as a
consequence of the use of ICI, such as glomerulo-
nephritis and acute thrombotic microangiopathy;,
among others.”® Further research is awaited for
the use of these agents in TXPs.

Urothelial Carcinoma
Epidemiology

UC accounts for about 0.02% incidence rate
in the general population. Currently, data on risk
recurrence of urothelial carcinoma is scarce."
UC incidence among kidney TXPs compared to
the general population ranges from 1.6 to 3.3.%%
This incidence rate is increased by 3.15x in ESRD
patients, and apparently even more in our local
Asian population by a further 14x.>"** At initial
staging, Asian populations were found to have
the worst tumour characteristics (muscle inva-
sion, higher grade) at presentation.’*** Most TXP
patients with urothelial cancers present with
bladder cancer (92%), while upper tract urothelial
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cancer (UTUC) accounts for the remaining 8%.
Median time of presentation from TXP was
reported to be 4.5 years from time of transplanta-
tion. At presentation, kidney TXPs present with
worse tumour characteristics (37% with muscle
invasive bladder cancer and 34% with late stage
cancer).*

The risk factors of UC are well known and
include male gender, age, smoking, and use of
aristolochic acid.’® In TXPs, lifelong immuno-
suppression increases the risk of BKV infection;
that has been implicated in the development of
urothelial cancer. Evidence from a multivariate
study reports an increased risk of 11.6 times of
developing UC in TXP patients with BKV infec-
tion when compared to general population.”
There were also higher rates of BK viremia in
transplant patients with UC, with a systematic
review finding viruria in 29% and viremia in 11%
of renal TXPs.*® The pathophysiology of this is
explained by BKV nephropathy resulting in graft
dysfunction in transplant patients through several
oncogenic mechanisms.* This is still under study
but a recent 2023 article in American Journal of
Transplant suggests certain patterns of BK viral
integration that actively contribute to the progres-
sion of BKV-associated diseases and thus could
be a potential target for disease monitoring and
intervention.*

Compared to RCC, UC has a significantly
poorer prognosis in TXP patients. Currently, the

5 year cancer specific survival is 50%, and the 10
year cancer specific survival has been reported
to be as low as 0%.

Management

Due to the lower incidence rates of UC, data
on their management options are limited. Treat-
ment options including surgery for the manage-
ment of UC in kidney transplantation are in line
with those of non transplant patients.**> With
muscle-invasive bladder cancers, the treatment of
choice would be radical cystectomy with urinary
diversion to the kidney transplant ureter. Neoad-
juvant chemotherapy should be equally considered.
In non-muscle invasive urothelial cancers, man-
agement with Transurethral Resection of Bladder
Tumour (TURBT) and cystoscopic surveillance is
usually done. In native kidney UTUGC, the surgery
of choice is radical nephroureterectomy. Notably,
41 to 53% of post-transplant patients developed
contralateral UTUC.* Hence, surveillance is
equally if not more important in TXP patients.
In transplanted kidney UTUC, the treatment is
total transplant nephroureterectomy or transplant
preserving surgery.

Intravesical BCG

Bacillus Calmette—-Guérin (BCGQG), a live
attenuated strain of Mycobacterium bovis, is
used as a form of intravesical therapy that has
shown excellent outcomes in reducing tumour

Table 3. Epidemiological data review of urothelial carcinoma in kidney transplant patients compared with the general

population.
General population Kidney transplantation
Bladder UC Bladder - Incidence 0.02% 3.15 (ESRD 2.51)
Standardised incidence rate -1.4 (1.3-1.5) USRDS
(/100,000) -1.5(1.4-1.7) EDTA
-4.8 (3.6-6.2) ANZDATA
- 14.74 (ASIAN)
Risk factors Male, age, smoking, aristolochic acid +Lifelong immunosuppression
(Geographic) + BKV (RR11.6)
+ HPV Infection
At presentation MIBC 24% MIBC 37%, (ESRD 33%)
Late stage 15% Late stage 34%

Prognosis

Bladder 92% (UTUC 8%)
Median time from transplantation 4.5 years
Survival worse
5 year CSS - 50%
10 year CSS - 0%

MIBC = muscle-invasive bladder cancer, ESRD = send-stage renal disease, BKV = BK virus, HPV = human papilloma
virus, UTUC = upper tract urothelial carcinoma, CSS = cancer-specific survival.
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recurrence and mortality.* In terms of general
population management of non-muscle invasive
urothelial carcinoma (NMIUCQC), this is the stan-
dard of care for adjuvant therapy in conjunction
with TURBT. However, in immunosuppressed
patients such as kidney TXPs, this treatment is
cautioned against, and even considered a con-
traindication due to the increased risk of sepsis
and severe morbidity.* Mainly, BCG cystitis has
been reported to be 20 times more common in
transplant patients.* In Palou’s study of intra-
vesical BCG used in management of 3 renal
transplant patients with high-grade superficial
bladder cancer and carcinoma-in-situ (CIS), 1 out
of the 3 patients developed disease recurrence at
10 months and underwent radical cystectomy.*
However, overall safe administration of intravesical
BCG was recorded. Here, the prophylactic antibodies
used were a 3 day course of Isoniazid and Rifampicin.
Similarly, in Tomaszewski’s study, overall possible
but judicious use of intravesical BCG in TXPs is
concluded, with the use of prophylactic antibodies
and maintenance of a high clinical surveillance
for BCG related sepsis.*® In their study, initially
reported 7 months of T1 recurrence and 2 cases
of CIS recurrence at 12 and 18 months, although
these 3 patients were all free of recurrence subse-
quently. Notably, the prophylaxis of choice here
was Ciprofloxacin.

Herr’s study had the biggest group of 12 kidney
TXPs. It found 6 out of 12 progressions and 11 out
of 12 recurrences.” Prophylaxis given was not
reported. For TXPs who were BCG treated, recur-
rence free survival rates and progression free
rates were lower compared to other immuno-
suppressed patients with other cancers or with
autoimmune diseases.

The use of intravesical BCG in the manage-
ment of UCin transplant patients can be advocated
with great caution. Close monitoring of transplant
patients following its use for potential toxicity is
important, or consider other adjuvant therapies
such as intravesical Mitomycin.

Management of UC in Transplanted Kidneys
or Ureters

With less than 50 case reports in literature,
its incidence is placed at 0.15 to 0.18%. When
dealing with UC in the transplant kidney, two
treatments would be considered: transplant
preserving surgery and total transplant nephro-
ureterectomy (TNU).

In many studies, TNU remains the primary
intervention. Similarly in non-transplant patients,
the EAU guidelines recommend radical nephro-
ureterectomy as gold-standard management
of localised UC.*® Caveats include the possible
indication of kidney-sparing ureteric segmental
resection in low-grade UC tumours. Unlike RCC,
UC is considered a more aggressive cancer with
a poor prognosis and nephro-sparing surgery
should only be considered in very carefully selected
cases. Olsburg et al. presented four cases of UC
of the transplanted ureter treated with segmental
ureterectomy.”' 3 out of 4 patients had recurrence
and two eventually succumbed to their disease,
demonstrating the hazards of preserving the
transplanted kidney.

The focus of management must be on onco-
logical care rather than graft preservation. This
means, TNU may be preferable to segmental
resection.

Table 4. A summary of studies mentioned in this review article regarding intravesical BCG.

Authors N Prophylaxis el BC(.; Outcomes
months  sepsis
Palou et al. 3(2TIHG,1CIS) 3-day course of 17-60 Nil. 1 patient CIS recurrence at 10
isoniazid and months --> radical cystectomy
rifampicin
Tomaszewskietal. 3 CIS,1 TILG  Ciprofloxacin x 36-84 Nil. Tl recurrence 7 months, 2 CIS
1 dose recurrence at 12 and 18 months,
BCG course repeated, all free of
recurrence subsequently
Herr et al. 45 (12 renal Unknown 40 (12-72) Nil. 6 out of 12 progress

transplantations)

11 out of 12 recurrence

T = tumor, HG = high grade, CIS = carcinoma in-situ, LG = low grade, BCG = Bacillus Calmette-Guérin.
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Right lateral wall

Figure 3. Bladder cancer on cystoscopy at transplant ureter-bladder anastomosis (left); CT scans (April 2018) depicting a
hydronephrotic transplant kidney with dilated ureter to level proximal to anastomosis, where tumour was found (right).

Figure 3 is a case of a 54 year old Chinese
lady who underwent a kidney transplant in 2005.
With a background of BKV nephropathy, she
presented with gross haematuria. Investigations
reviewed a muscle invasive urothelial cancer
at the transplant ureter-bladder anastomosis.
A TNU was performed, together with a radical
cystectomy and pelvic lymph node dissection
in 2018. Histology confirmed the diagnosis of
muscle-invasive bladder cancer (MIBC) and tran-
sitional cell carcinoma (TCC) in the transplanted
ureter. There were no lesions in the transplanted
kidney and no nodal spread. In view of the node
negative disease and RO resection, there was no
adjuvant radiotherapy done. Patient was taken
off immunosuppression and was two and a half
years disease free as of February 2021. However,
the psychological negative side effect of significant
grief reaction to losing the transplant kidney
remains and the patient suffers from depression

Figure 4. CT TAP of the same patient, disease-free
(February 2021).

with return to dialysis and loss of quality of life.
This case reveals the significant challenge of man-
aging UTUC in kidney TXPs where the dilemma
of kidney preservation is balanced against life
preservation.

Conclusion

Urological malignancies are increased in
transplant patients when compared to both the
general population and the ESRD population.
Between the two types (RCC and UC) discussed
in this article, RCC has better outcomes, especially
at low stage and grade. Hence, screening for
RCC in transplant patients can potentially allow
for treatment with graft preservation by partial
nephrectomy or ablation. Conversely, UC has
significantly poorer prognosis. It is much less
common, translating to limited evidence-based
guidelines. However, for UC, oncological out-
comes trump graft preservation, hence priority of
management should be radical nephroureterecto-
my to optimise patient survival and recurrence
rates instead. Research in this area should ideally
be focused on prevention, especially with its links
with BKV infection.

Conflict of Interest
The authors declare no conflict of interest.

References

1. Woo KT. Perspectives of end stage renal failure
therapy in Singapore. Ann Acad Med Singap 1993;
22:393-400.

2. Soh P, Lim SM, Tan EC. Organ procurement in
Singapore. Ann Acad Med Singap 1991;20:439-42.

3. Annual Report. Singapore: NRDO; 2021. Singapore
Renal Registry Report.



Insight UROLOGY : Vol. 44 No. 2 July - December 2023

97

10.

11.

12.

13.

14.

15.

16.

Shern TKY. Renal transplantation at the Singapore
General Hospital: a miracle in the making over 50
years. Proceedings of Singapore Healthcare. 2020;
29:245-51.

Tonelli M, Wiebe N, Knoll G, Bello A, Browne S,
Jadhav D, et al. Systematic review: kidney transplan-
tation compared with dialysis in clinically relevant
outcomes. Am ] Transplant 2011;11:2093-109.

. Chaudhry D, Chaudhry A, Peracha ], Sharif A.

Survival for waitlisted kidney failure patients
receiving transaplantation versus remaining on
waiting list: systematic review and meta-analysis.
BM]J 2022;37:e068769.

AuE, Wong G, Chapman JR. Cancer in kidney trans-
plant recipients. Nat Rev Nephrol 2018;14:508-20.
Dahle DO, Skauby M, Langberg CW, Brabrand
K, Wessel N, Midtvedt K. Renal Cell Carcinoma
and Kidney Transplantation: A Narrative Review.
Transplantation 2022;106:e52-63.

Goh A, Vathsala A. Native renal cysts and dialysis
duration are risk factors for renal cell carcinoma
in renal transplant recipients. Am J Transplant
2011;11:86-92.

Watschinger B, Budde K, Crepo M, Heemann
U, Hilbrands L, Maggiore U. Pre-existing malig-
nancies in renal transplant candidates-time to
reconsider waiting times. Nephrol Dial Transplant
2019;34:1292-1300.

Boissier R, Hevia V, Bruins HM, Budde K, Figueire-
do A, Lled6-GarciaE, et al. The risk of tumour recur-
rence in patients undergoing renal transplantation
for end-stage renal disease after previous treatment
for a urological cancer: a systematic review. Eur Urol
2018;73:94-108.

Tsaur I, Karalis A, Probst M, Blaheta RA, Scheuer-
mann EH, Gossmann J, et al. Development of
urological cancers in renal transplant recipients:
30-year experience at the Frankfurt Transplant
Center. Cancer Sci 2010;101:2430-5.

Abbas M, Pitzel M, Thurn A, Brinkmann OA,
Bettendorf O. Incidental occurrence of papillary
renal cell carcinoma in the native kidney with au-
tosomal dominant polycystic kidney disease after
renal transplantation: a case report. Mol Clin Oncol
2021;15:223.

Klatte T, Marberger M. Renal cell carcinoma of
native kidneys in renal transplant patients. Curr
Opin Urol 2011;21:376-9.

Demetrios M, Kiriaki K, Chrysoula A, Nikolaos G,
John B, Spyridon V, et al. Renal cell carcinoma of
native kidneys in renal transplant recipients: a sin-
gle-center experience. Anticancer Res 2017;37:773.
Jarzemski P, Listopadzki S, Stupski P, Jarzemski

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

M, Brzoszczyk B. Simultaneous bilateral native
nephrectomy by retroperitoneal approach. Int Braz
J Urol 2020;46:538-44.

Park KH, Yoon JA, Kim HS, Kim H, Park SK, Kim
YH, et al. Clinical features and outcomes in kidney
transplant recipients with renal cell carcinoma: a sin-
gle-center study. Kidney Res Clin Pract 2019;38:517-
24,

European Renal Best Practice Transplantation
Guideline Development Group. ERBP Guideline
on the Management and Evaluation of the Kidney
Donor and Recipient. Nephrol Dial Transplant
2013;28:1i1-71.

Ljungberg B, Albiges L, Bedke ], Bex A, Capitanio
U, Giles RH, et al. EAU Guidelines on Renal Cell
Carcinoma [Internet]. [cited 2023 July 15]:1-99.
Available from: https://d56bochluxgnz.cloud-
front.net/documents/full-guideline/EAU-Guide-
lines-on-Renal-Cell-Carcinoma-2023.pdf

Lu J, Tay HW, Wu MW, Rahman L, Tiong HY. Out-
comes of radical nephrectomyfor end stage renal
failure (ESRF) patients with renal Cell carcinoma
(RCC) Abstracts. BJU International 2014;113:1-37.
Chen K, Huang HH, Aydin H, Tan YH, Lau WK,
Cheng CW, Yuen JS. Renal cell carcinoma in patients
with end-stage renal disease is associated with more
favourable histological features and prognosis.
Scand J Urol 2015;49:200-4.

Graves A, Hessamodini H, Wong G, Lim WH.
Metastatic renal cell carcinoma: update on epi-
demiology, genetics, and therapeutic modalities.
Immunotargets Ther 2013;2:73-90.

Griffith JJ, Amin KA, Waingankar N, Lerner SM,
Delaney V, Ames SA, et al. Solid Renal Masses in
Transplanted Allograft Kidneys: A Closer Look at
the Epidemiology and Management. Am ] Trans-
plant 2017;17:2775-81.

O’Connor E, Timm B, Lawrentschuk N, Ischia J.
Open partial nephrectomy: current review. Transl
Androl Urol 2020;9:3149-59.

Zhao H, Alam A, Soo AP, George AJT, Ma D.
Ischemia-reperfusion injury reduces long term
renal graft survival: mechanism and beyond. EBio
Medicine 2018;28:31-42.

Battelli C, Cho DC. mTOR inhibitors in renal cell
carcinoma. Therapy 2011;8:359-67.
Cuadrado-Payan E, Diekmann F, Cucchiari D.
Medical Aspects of mTOR Inhibition in Kidney
Transplantation. Int ] Mol Sci 2022;23:7707.
Bermejo S, Bolufer M, Riveiro-Barciela M, Soler
MJ. Immunotherapy and the spectrum of kidney
disease: should we individualize the treatment?
Front Med (Lausanne) 2022;9:906565.



98

Insight UROLOGY : Vol. 44 No. 2 July - December 2023

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Ardelt PU, Rieken M, Ebbing ], Bonkat G, Vlajnic
T, Bubendorf L, et al. Urothelial cancer in renal
transplant recipients: incidence, risk factors, and
oncological outcome. Urology 2016;88:104-10.
Vajdic CM, McDonald SP, McCredie MR, van Leeu-
wen MT, Stewart JH, Law M, Chapman JR, Webster
AC, Kaldor JM, Grulich AE. Cancer incidence
before and after kidney transplantation. JAMA.
2006;296:2823-31.

Hickman LA, Sawinski D, Guzzo T, Locke JE. Uro-
logic malignancies in kidney transplantation. Am
J Transplant 2018;18:13-22.

Wang Y, Lan G, Peng E, Xie X. Cancer risks in recip-
ients of renal transplants: a meta-analysis of cohort
studies. Oncotarget 2018;9:15375-85.

Hosain GMM, Khan MM, Amiel GE, Lerner SP,
Latini DM, Chen GJ. Racial/Ethnic Differenc-
es in Upper-Tract Urothelial Cancer. Rthn Dis
2012;22:295-301.

Miao Y, Everly JJ, Gross TG, Tevar AD, First MR,
Alloway RR, et al. De novo cancers arising in organ
transplant recipients are associated with adverse
outcomes compared with the general population.
Transplantation 2009;87:1347-59.

Vajdic CM, McDonald SP, McCredie MR, van
Leeuwen MT, Stewart JH, Law M, et al. Cancer
incidence before and after kidney transplantation.
JAMA 2006;296:2823-31.

Chen CH, Dickman KG, Moriya M, Zavadil J,
Sidorenko VS, Edwards KL, et al. Aristolochic
acid-associated urothelial cancer in Taiwan. Proc
Natl Acad Sci U S A 2012;109:8241-6.

Liu S, Chaudhry MR, Berrebi AA, Papadimitriou
JC, Drachenberg CB, Haririan A, et al. Polyomavirus
replication and smoking are independent risk fac-
tors for bladder cancer after renal transplantation.
Transplantation 2017;101:1488-94.

van Aalderen MC, Heutinck KM, Huisman C, ten
Berge IJ. BK virus infection in transplant recipients:
clinical manifestations, treatment options and the
immune response. Neth ] Med 2012;70:172-83.
Viswesh V, Yost SE, Kaplan B. The prevalence and
implications of BK virus replication in non-renal
solid organ transplant recipients: A systematic
review. Transplant Rev (Orlando) 2015;29:175-80.
Wang Y, Yan S, Liu Y, Yan Z, Deng W, Geng J, et al.
Dynamic viral integration patterns actively partic-

41.

ipate in the progression of BK polyomavirus-as-
sociated diseases after renal transplantation. Am ]
Transplant 2023;23:1694-1708.

Ortega RMM, Wolft DJ, Schandl CA, Drabkin HA.
Urothelial carcinoma of donor origin in a kidney
transplant patient. ] Immunother Cancer 2016;4:63.

42. Fedeli U, Fedewa SA, Ward EM. Treatment of muscle

invasive bladder cancer: evidence from the national
cancer database, 2003 to 2007. ] Urol 2011;185:72-8.

43. Tsaur I, Karalis A, Blaheta R, Juenge E, Vallo S, Probst

44,

45.

46.

47.

48.

M, et al. Transitional cell carcinoma of the native
urinary tract after kidney transplantation: recom-
mendations following a long-term retrospective
analysis. Am ] Med Sci 2011;341:478-83,

Jiang S, Redelman-Sidi G. BCG in Bladder cancer
immunotherapy. Cancers (Basel) 2022;14:3073.
Prabharasuth D, Moses KA, Bernstein M, Dalbagni
G, Herr HW. Management of bladder cancer after
renal transplantation. Urology 2013;81:813-9.
Deresiewicz RL, Stone RM, Aster JC. Fatal dissemi-
nated mycobacterial infection following intravesical
bacillus Calmette-Guerin. ] Urol 1990;144:1331-3;
discussion 1333-4.

Palou J, Angerri O, Segarra ], Caparros ], Guirado
L, Diaz JM, et al. Intravesical bacillus Calmette-
Guerin for the treatment of superficial bladder
cancer in renal transplant patients. Transplantation
2003;76:1514-6.

Tomaszewski JJ, Larson JA, Smaldone MC, Hayn
MH, Jackman SV. Management of Bladder Cancer
following Solid Organ Transplantation. Adv Urol
2011;2011:256985.

49. Herr HW, Dalbagni G. Intravesical bacille Calmette-

50.

51.

Guérin (BCG) in immunologically compromised
patients with bladder cancer. BJU Int 2013;111:984-7.
Rouprét M, Gontero P, Birtle A, Compérat EM,
Dominguez-Escrig]L, LiedbergF, et al. EAU Guide-
lines on Upper Urinary Tract Urothelial Carcinoma
[Internet]. 2023 [cited 2023 July 15]:1-44. Available
from: https://d56bochluxqnz.cloudfront.net/
documents/full-guideline/EAU-Guidelines-on-Up-
per-Urinary-Tract-Urothelial-Carcinoma-2023.pdf
Olsburgh J, Zakri R, Horsfield C, Collins R, Fair-
weather ], O’'Donnell P, Koffman G. TCC in trans-
plant ureter-When and When not to preserve the
transplant kidney. Am J Transplant 2016;16:704-11.



Insight UROLOGY : Vol. 44 No. 2 July - December 2023

99

Case Report

Management of a long segment of bilateral ureteric injury:
A combination of Boari flap and ureteroneocystostomy with

psoas hitch

Praween Tubsaeng

Division of Urology, Department of Surgery, Udon Thani Hospital, Udon Thani, Thailand
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Tatrogenic ureteric injuries are a relatively common complication of pelvic and
gynecological surgeries which, if left untreated, could lead to medical and legal
issues. Therefore, reconstruction of the ureter is still regarded as requiring a

sophisticated approach which demands a specialist urologist. This case involves a
post-hysterectomy and bilateral salpingo-oophorectomy 46-year-old woman who
presented with a bilateral ureteric injury. A left Boari flap and right Lich-Gregoir
ureteroneocystostomy with psoas hitch was performed for the correction of the
bilateral long segment defect.

Insight Urol 2023;44(2):99-102. doi: 10.52786/isu.a.78

Introduction

The majority of iatrogenic ureteral injuries
are a result of pelvic surgery (obstetric rather
than colorectal procedures). End-to-end anas-
tomosis is frequently performed for repairing
short-segmented defects within the ureter. How-
ever, for repairing long segmented deformations,
advanced surgical procedures are required for
the reconstruction of the injured ureter to enable
continuity. Different types of surgical processes
are utilised, including ureteroneocystostomy with
psoas hitch, ureter replacement, renal auto-trans-
plantation, Boari flap, and nephrectomy. None
of these surgical techniques has demonstrated
substantial superiority. The aim of this study is
to investigate the feasibility of using a combina-
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tion of Boari flap and ureteroneocystostomy with
psoas hitch with in a bilateral iatrogenic ureteric
injury.

Case Report

A 46-year-old female patient was referred
to our hospital as a case of post-hysterectomy
along with bilateral salpingo-oophorectomy that
resulted in distal bilateral ureteric injury. The
patient was transferred with a condition of fever
and anuria for 2 days after surgery. The Computed
Tomography of the pelvis and abdomen with
an intravenous contrast indicated a leakage of
contrast from the right renal pelvis into the
right posterior retroperitoneal space. Bilateral
moderate hydrouretero-nephrosis with bilateral
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abrupt narrowing of the distal ureters above the
ureterovesical junction was present. About 4 cm
of each side. Excretion in both kidneys was delayed
and there was no contrast passing through the
bilateral distal ureters although there was a delay
in imaging of 3 hours. The right renal pelvis was
perforated due to an increase in intra-pelvoca-
lyceal pressure from a complete distal ureteric
obstruction. The patient was in a relatively stable
condition when referred, with a body temperature
0f37.9°C, BP 120/71 mmHg, PR 90/minute, and
RR 20 /minute.

The laboratory tests revealed leukocytosis
and an increase in creatinine from 0.66 ng/dl
to 2.68 ng/dl. Fluid therapy was started, and
the patient was given an antibiotic. Cystoscopy
was carried out to rule out bladder injury and an
intra-operative bilateral nephrostogram was done
after the bilateral percutaneous nephrostomy
was performed. She was admitted for 10 days for
correction of infection, acute kidney injury, and
post obstructive diuresis. After improvement, the
patient was discharged with a bilateral nephrosto-
my and given an appointment for readmission for
a definite surgical procedure after ten weeks. The
patient was provided with counselling to enable
acceptance of the open bilateral ureteral recon-
struction. Anatomical fibrosis of both distal part
of ureters was revealed through intraoperative
findings. Also, significant adhesions and phleg-
mon holding the bladder with sigmoid colon and
right ureter were also evident.

During the process of dissection, to free the
bladder from the phlegmon, the intended ureteral

cut was made at the end of the healthy region (at
6 cm from UV] on the right and 5 cm from UV]
on the left ureter). The mobilization of the bladder
was successful. However, due to a limitation of the
small size of the bladder, we decided to perform
a combination of re-implant ureter and tubular
bladder flap. Three stitches of 3/0 Vicryl® suture
were inserted into the posterior upper right lateral
wall of bladder. The stitches were inserted into
the detrusor muscle and went through the tendon
of the right psoas muscle whilst avoiding right
genitofemoral nerve injury. After the right psoas
hitch was checked for a lack of tension the Lich-
Gregoir technique for ureteroneocystostomy
was used to bridge the defect. The serosal and
muscular layers of the detrusor were opened
along an oblique course around 2.5 centimeters
length. The detrusor was separated from the
underlying mucosa to create the anti-refluxing
trough. The ureter was placed within the trough
and ureterovesical anastomosis was done with 6
stitches of 4/0 catgut suture after a 6-Fr double
pigtail ureteric stent across the anastomosis was
performed. The detrusor was closed with inter-
rupted 3/0 catgut sutures.

After this, the gap between the proximal end
of the left ureter and bladder was widened to 6
cm. The proximal ureteral stump was cut longitu-
dinally for approximately 1-cm for anastomosis.
The anterior bladder wall was opened with an
oblique shaped incision. The flap was fashioned
to be 7 cm, the widths of the apex and base were
3 and 5 cm, respectively. The base of the flap was
fixed to the psoas muscle using interrupted 3-0

Figure 1. CT abdomen and pelvis with contrast showing: A: Bilateral hydronephrosis after hysterectomy, B: Bilateral
distal ureteral stricture, C: Urinary leakage at right renal pelvis, D: Preoperative nephrostography showing bilateral

distal stricture.
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Vicryl® sutures. Due to the limitation of the flap
length, the spatulated ureter was anastomosed to
the apex of the flap using the end-to-end tech-
nique with 4-0 Vicryl® sutures. A 6-Fr double ]
ureteral stent was then inserted in the renal pelvis
across the anastomosis. Finally, the flap was
tubularized by running 4-0 Vicryl® sutures. The
bladder was refilled with 200 ml of saline to verify
the integrity of closure. The urethral catheter was
removed two weeks after surgery, and the double
J stents were removed six weeks postoperatively.
Finally, 3 months later, the follow up of cystogram
revealed a grade II1 left vesicoureteral reflux; and
the bladder capacity was 300-ml with lobulated
contour. No post voiding residual urine was
detected. The laboratory tests revealed normal
kidney function.

Discussion

Ureteric injuries can lead to severe hydro-
nephrosis of the urinary tract and even renal
failure. Upper urinary tract reconstructive sur-
gery aims to restore the continuity of the urinary
tract and protect renal function.! Open ureteral
reconstruction was the gold standard for ureteral
defects with a success rate of over 90% and good
long-term results.> Short-lower-ureteric strictures
up to 4-5 cm could usually be managed by ureter-
oureterostomy or simple ureteroneocystostomy.’
When a long segment of defect in the distal
ureter was discovered, a ureteroneocystostomy
with psoas hitch became an ideal method for
distal ureteral reconstruction. For long distal and
middle ureteric strictures, the Boari flap was an
effective treatment option.*® Bilateral ureteric
stricture is an uncommon occurrence and should
be regarded as a difficult surgical challenge. To
date there is a shortage of literature focusing on
the procedure for bilateral ureteric injury.

Chen and colleagues® reported that a case
presenting as bilateral long-segment ureteric
stricture was successfully treated by the combined
use of Y-shaped common channel transureter-
oureterostomy with Boari flap technique. The
technique described was a smart method to recon-
nect both ureters to the bladder without using an
augmentation or bowel segment. In addition,
Sagalovich and his colleagues” demonstrated
management of the bilateral distal ureteric stric-
tures with a bilateral Boari flap. The Boari flap
was performed which resulted in an uneventful
recovery of the patient. Another study conducted

Figure 2. Postoperatively, three months of cystography
follow up after surgery showed left ureteral reflux reaching
up to the left collecting system; no contrast leakage and
post voiding residual urine was detected.

by Ordorica and the team® reported on 16 cases
of long segment ureteral strictures all of which
had received a ureteral replacement using a
segment of ileum, colon or the appendix. Renal
function and urinary drainage were preserved
in fourteen out of the sixteen patients. However,
in our case, the length of ureteral stricture was
long and included both ureters. We also found
fibrosis of the distal end of the proximal stumps
and severe retroperitoneal adhesion as the patient
experienced urinary leakage and infection due to
prior perforation of the renal pelvis. Therefore, we
decided to postpone the reconstructive surgery
for 12 weeks after injury and use the combination
of right ureteroneocystostomy (Lich-Gregoir
technique) with psoas hitch and left Boari flap
with end-to-end anastomosis.

There was a post-surgical follow up with
the patient after 6 months. This indicated only a
grade III vesicoureteral reflux of the left kidney
without renal deterioration. The patient was also
free from infection and pain. This technique was
facilitated by the introduction of a smart method
for the reconnection of both the ureters with the
bladder without making use of a bowel segment
or augmentation in management of iatrogenic
bilateral ureteral injury with long segment defect.
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with psoas hitch, Boari flap, or ureteroneocystosto-
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