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SUMMARY —The postoperative care unit at the Department of Urology has significantly improved
treatment of patients undergoing surgical procedures and reduced admission of urologic patients to the
Intensive Care Unit (ICU). We examined the characteristics of urologic patients, time on mechanical
ventilation, most common complications, and mortality in the period from January 2017 to March 2022.
A total of 84 admissions to ICU were recorded, accounting for 1.5% of all patients having undergone
surgical, therapeutic or diagnostic interventions under general or regional anesthesia at the Department
of Urology. The most common reasons for admission to ICU were respiratory failure (79 patients), he-
modynamic instability, and bleeding. The median time on mechanical ventilation was 9.7 [2.4-58.2]
hours in urology patients vs. 6 [3-14.7] hours in the rest of surgical ICU patients (p=0.058). Hyperten-
sion and renal failure were more common in urologic than in the rest of surgical ICU patients (p<0.05).
The overall mortality of urologic patients was lower than in the rest of surgical ICU patients (10.7%
vs. 18.99%, p=0.08) but the difference did not reach statistical significance. Independently of the lower
mortality, improvements in the outcome of urologic patients admitted to the ICU are feasible. Early
identification of patients at risk of infections, postoperative respiratory failure, cardiovascular incidents,

and bleeding may further reduce mortality and improve outcomes.
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Introduction

Due to their special characteristics, urologic patients
require customized postoperative care. Significant
comorbidity that is more common in the elderly
urologic population, infections, or intraoperative
complications may be the reason for surgical Intensive
Care Unit (ICU) admission, and increased mortality .
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The type of surgery influences the frequency
of ICU admissions. According to data from the
study by Ha ez a/., the most common admissions
of urologic patients to the ICU were recorded after
radical cystectomy*. The ICU admission was recorded
in 76% of patients who had postoperative delirium
and 54.8% of patients who did not have delirium®.
Admissions to the ICU are less frequent in patients
undergoing less invasive surgical procedures. Within
30 days of 104,100 outpatient urethroscopies (URS),
all re-admissions to the hospital in patients older than
18 years were recorded in the American commercial
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database IBM® MarketScan®’. The study confirmed
a frequency of 5.5% of sepsis in URS patients. A total
of 35% of septic URS patients were admitted to the
ICU, or 1.9% of all patients having undergone URS®.
Patients at special risk were elderly, diabetic, patients
having undergone an in-hospital procedure, and those
with multiple comorbidities. The mean hospitalization
time was 6.7 days®.

Similar data were obtained in the study by Stone e#
al.” The most common surgical complications requiring
return to the operating room were recorded after
cystectomy (5.8%) and less frequently after outpatient
cystourethroscopy and resection of bladder tumors’.
The most common complications were bleeding,
sepsis, and organ system infections. These patients also
required prolonged mechanical ventilation (odds ratio
[OR] 0.2-0.5, p<0.01)".

Patient characteristics such as gender may also
influence the frequency of ICU admission and hospital
readmission®. In the study by Down ez a/., which was
conducted on 231 consecutive patients with renal
colic, women had a higher risk of infection, more
percutaneous nephrostomy insertion and higher
frequency of admission to the ICU than men (9.8%
vs. 0.7%, p=0.005). In order to examine the frequency
of readmissions and their association with patient
risk factors, Rambachan ez a/. analyzed the National
Surgical Quality Improvement Program database’. The
authors identified 7,795 patients who were readmitted
to the hospital after outpatient urologic surgery’.
Patients with an increased rate of medical and surgical
complications were male patients, American Society
of Anesthesiologists (ASA) 3 or 4 classifications, and
patients with a history of cancer and bleeding disorders’.

Prostate cancer is the most common newly
diagnosed cancer in men, while bladder and kidney
cancer are the 4™ and 5" most common cancers in
adult men in Croatia!®. In women, the incidence of
these cancers is somewhat lower, and bladder and
kidney cancer are the 9" and 12" most common
cancers'. Given data on the relatively high frequency
of these cancers in the adult population, we wanted
to examine the frequency of admission of patients
from the Department of Urology to the ICU in the
Osijek University Hospital Center, Osijek, Croatia.
We also wanted to compare their comorbidities, the
most common reasons for their admission, time spent
on mechanical ventilation, and mortality with those in

the overall surgical ICU population.
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Materials and Methods

After obtaining the Ethics Committee approval
(R1/6414/2021) for this retrospective study, database
of the Department of Intensive Care Medicine in
the Osijek University Hospital Center was analyzed.
The study included all patients (N=84) admitted from
Department of Urology after surgery, endoscopic or
diagnostic procedures to the ICU between January
2017 and March 2022. As a control group, 258
consecutive patients admitted to the ICU in 2019
and 2021 were selected. For all patients, age, sex, type
of admission (elective or emergency), comorbidity,
operations performed, reoperations, Simplified Acute
Physiology Score II (SAPS II) on admission and
discharge, white blood cell count, C-reactive protein
(CRP) and procalcitonin (PCT) were recorded. The
length of ICU treatment, the length of mechanical
ventilation, and mortality were recorded as indicators
of outcome. The length of mechanical ventilation in
medical records was recorded in hours.

Comorbidity was counted as a binary variable
as present or absent. Diseases for which the patient
had been prescribed drug therapy were recorded at
the time of admission in medical charts. Conditions
arising during hospital treatment such as renal failure
or coagulopathy were also recorded. Infections of
specific organ systems were recorded as comorbidity,
so pneumonia was considered respiratory comorbidity,
and urinary tract infection urologic comorbidity. For
this analysis, urologic tumors and infections were
divided into upper urinary tract and lower urinary
tract diseases. Renal tumors and infections were
considered renal diseases, and tumors and infections
of the prostate, bladder and genital organs were
considered lower urinary tract diseases. Sepsis was
considered an infection characterized by a positive
blood culture with clinical and laboratory indicators
of inflammation. Soft tissue infections such as surgical
wound infection, retroperitoneal abscesses, cellulitis,
or Fournier’s gangrene were classified as soft tissue
infections. Chronic alcoholism was classified in the
category of psychiatric diseases and liver disease.
Cardiopulmonary resuscitation on admission was
considered a state of severe hypotension requiring
vasoactive drugs and emergency intubation.

Statistical analysis

Statistical analysis was performed using IBM
SPSS 20.0 for Windows (IBM, USA) software.

Categorical data were presented in absolute and
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relative frequencies. The normality of distribution of
numerical variables was tested by the Kolmogorov-
Smirnov test. Differences in categorical variables were
tested by the y’-test or Fisher exact test. Numerical
data were described by median and interquartile range
(IQR). The correlation of the variables was assessed
by Spearman’s correlation coeflicient. Differences in
continuous variables between the two independent
groups were tested by the independent samples
median test. All p values were two-sided. The level of
significance was set at a=0.05.

Results

In the period between January 2017 and March
2021,atotal of 84 admissions were recorded, accounting
for 1.4% of all patients who needed general anesthesia,
regional anesthesia, or sedation with monitored
anesthesia care for operative procedures, therapeutic
or diagnostic procedures at the Department of
Urology. During the first one-year period observed
(January 2017 to January 2018), there were 24 ICU
admissions of urology patients. The frequency of
admission gradually decreased to 16, 17 and 15 per
year. In the period from January 2021 to March 2022,
13 urologic patients were admitted to the ICU. Patient
demographic data are shown in Table 1.

In the group of urologic patients admitted to the
ICU, 60% of patients were elective wersus only 44%
of elective patients in the control group. Surgical
procedures that were performed in the patients
admitted to the ICU are shown in Figure 1. Thirty-
one patients were admitted after nephrectomy (36.9%)
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Fig. 1. Surgical procedures performed in patients admitted
to the Intensive Care Unit: patients admitted after
reinterventions are shown for each procedure; patients who
were not operated on are presented as medical.

Table 1. Characteristics of urologic patients admitted to the ICU between January 2017 and March 2022 and comparison

with control group

Demographic parameter Urologic patients (N=84) Control group (N=258) | p

Age (years) 64.5 [64.5-72] 65.5 [65.5-72] 0.973
Sex (male:female, n) 62:22 (73.9%:26.1%) 165:93 (64%:36%) 0.097
Type of admission (elective:emergency, n) 50:34 (40.4%) 114:144 (55.8%) 0.015*
Operated patients 79 (94.1%) 235 (91.1 %) 0.4
Reoperation 14 (19.7%) 40 (17.2%) 0.993
SAPS II score — admission 46.5 [46.5-60.5] 45 [45-58] 0.687
SAPS II score — discharge 33 [33-34] 33 [33-34] 0.933
White blood cells on ICU admission (x10?) | 14.9 [14,9-20.3] 13.4 [13.4-17.2] 0.002*
C-reactive protein on ICU admission 121.5[121.5-242.3] 72.5[72.5-173.1] 0.058
PCT on ICU admission (pg/L) 1.8[1.8-17.1] 1.1[1.1-6.9] 0.151
Outcome

ICU days 2 [2-4] 3 [3-6] 0.056
Mechanical ventilation (hours) 9.7 [2.4-58.2] 6 [3-14.7] 0.058
Mortality rate 10.7 % 18.9% 0.08

*Statistically significant differences confirmed by median test for continuous variables; x?-test or Fisher exact were used for categorical data;

SAPS II score = Simplified Acute Physiology Score II; ICU = intensive care unit; PCT = procalcitonin
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Table 2. Comorbidities in urologic patients and comparison with control group of surgical patients admitted to the ICU

between January 2017 and March 2022

Comorbidities* Urologic patients Control group P
(N=84) (N=258)
Cardiac (myocardial infarction, fibrillation, 23 (27.3%) 93 (36%) 0.129
angina pectoris, CABG)
Vascular (hypertension, peripheral vascular 65 (77.3%) 170 (66.4%) 0.048*
disease)
CPR on admission 13 (15.4%) 12 (4.6%) <0.0001*
Neurological 23 (27.3%) 89 (34.4%) 0.027
Renal (tumors, infections, renal failure) 26 (30.9%) 51 (19.7%) <0.0001*
Bladder and prostate diseases (tumors, 52 (61.9%) 24 (9.3%) <0.0001*
infections)
Gastrointestinal 28 (33.3%) 130 (50.3%) 0.006*
Metabolic 26 (30.9%) 47 (18.2%) 0.024*
Endocrine diseases 14 (16.7) 70 (37.4) 0.051
Coagulopathies 3 (3.5%) 15 (5.8%) 0.6
Respiratory 26 (30.9%) 104 (40.3%) 0.125
Hepatobiliary 14 (16.6%) 37 (14.3%) 0.613
Tumors 67 (79.7%) 129 (50%) <0.0001*
Sepsis 14 (16.6%) 40 (15.5%) 0.799
Soft tissue infections 20 (23.8%) 12 (4.7%) <0.0001*
Trauma 6 (7.1%) 39 (15.1%) 0.060

*For each examined comorbidity, the number of patients with the specific comorbid condition is shown, and the percentage within the
group of urology or control ICU patients; ICU = intensive care unit; CABG = coronary artery bypass graft; CPR = cardiopulmonary

resuscitation

and 28 (33.3%) after cystectomy. Reinterventions were
performed in 19% of patients admitted to the ICU
(Fig. 1).

The number of hypertensive patients in this
population was higher than in the control group (73%
of urologic patients ws. 66% in the control group,
p=0.048) (Table 2). In the population of urologic
patients, a significantly higher proportion of patients
who required cardiopulmonary resuscitation (CPR)
on admission were admitted to the ICU as compared
with the general population of patients admitted to
the ICU (15.4% ws. 4.6%, p<0.001) (Table 2).

A total of 79 patients required mechanical
ventilation due to respiratory failure. The median time
of mechanical ventilation was 9.7 [2.4-58.2] hours
in urologic and 6 [3-14.7] hours in control patients
(p=0.058). The mortality of urologic patients was
10.71%, and of all patients admitted to ICU 18.99%
(Table 1).
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A correlation analysis confirmed that mortality
was in correlation with emergency admission to ICU
(Spearman correlation p=0.343, p=0.001), sepsis
(p=0.466, p<0.0001), CPR on admission (p=0.385,
p=0.0001), higher SAPS II score on admission
(p=0.343, p=0.001), and infections on admission
(p=0.372, p<0.0001). Together with sepsis, soft tissue
infections, i.e., retroperitoneal abscesses, cellulitis
or Fournier’s gangrene as entry diagnosis showed
positive correlation with increased mortality (p=0.246,

p=0.023).

Discussion

Our study confirmed the relatively low frequency of
admission of surgical patients from the Department of
Urology to the ICU in the Osijek University Hospital
Center compared to data published in the literature!™.
In various studies, the frequency of ICU admission in
urologic patients is between 1.9% in patients after URS
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and 76% in patients who had postoperative delirium
after cystectomy. The need of mechanical ventilation
and hemodynamic instability were observed as the
most common reasons for admission to the ICU in
our patients, as also reported in other studies'’. We
also confirmed the association of sepsis and soft
tissue infections with increased patient mortality'.
In the group of urologic patients who were admitted
to the ICU, reinterventions were most frequent after
cystectomy (25%), followed by nephrectomy (9.7%),
which is in accordance with data reported by other
authors*’.

There are several reasons that can be associated
with the relatively low frequency of admission of
urologic patients to the ICU. These can be appropriate
preoperative selection of patients and a series of enhanced
recovery after urologic surgery measures, such as less
invasive surgical techniques, used of new hemostatic
materials, and establishment of a postoperative care
unit at the Department of Urology. In addition to the
new methods of continuous postoperative monitoring,
the education of nursing staff and infection control are
important for the quality of care in the postoperative
care unit'>"®. Along with surgical measures, anesthetic
procedures have also improved over time. These include
more frequent use of regional anesthesia techniques,
reduced use of opioids with the aim of reducing
postoperative respiratory depression, use of non-opioid
analgesics, preoperative optimization in anemic patients,
patient-adjusted perioperative monitoring, and other
measures’!*. Incorporation of all these procedures
reduced the number of admissions to the ICU during
the observed period.

An important factor that further reduced the
frequency of admission of urologic patients to the
ICU probably was the COVID-19 pandemic. From
March 2021 until the end of the study period, the
frequency of ICU admissions decreased significantly.
Although there are no accurate data on this aspect,
the experiences of numerous institutions confirmed
that there was temporary postponement of elective
procedures, including operations for malignant
diseases and prioritizing of emergency patients
during the pandemic®'. The capacities of ICUs were
diverted to the treatment of respiratory insufficiency
in COVID-19 patients. At the same time, the use
of less invasive procedures, day surgery procedures,
outpatient procedures and telemedicine consultations
in the urology practice have increased’¢.

18

Although the type of surgery is associated with
increased surgical risks, admission to ICU should only
be done in selected cases'. In the study conducted on
a series of 304 patients undergoing cystectomy, Chang
et al. confirmed that only patients at an increased
risk of surgical complications have an indication for
admission to the ICU. Patients admitted to the ICU
had longer operative time, intraoperative hemorrhage
and received transfusions, and had higher ASA score’’.
Comorbidities such as hypertension and diabetes were
common in their patients admitted to the ICU", as
also observed in our study.

In the study by Isharval ez al., hypertension is one
of the factors that was significantly correlated with
long-term functional stability in patients undergoing
partial nephrectomy®. Furthermore, hypertension
affected long-term outcomes in the study conducted
by Eisenberg e a/.in patients undergoing cystectomy™.
In urologic patients, hypertension with more frequent
infections may contribute to a higher frequency of
CPR on admission to the ICU, as observed in the
urologic patients in our study'*.

In this study, the most common reasons for
admission to the ICU from the Department of Urology
were respiratory failure, hemodynamic instability, and
CPR. Other studies also showed that hemodynamic
instability, the frequency of vasopressor use, and
admission to the ICU were more common after
cardiorespiratory arrest in patients with comorbidities
and a history of tumors”?"%.

A higher mean initial values of CRP and
leukocytes, and a higher frequency of soft tissue
infections were observed in the population of urologic
patients admitted to the ICU as compared to the
control ICU group. These higher values could be
associated with the type of disease and more frequent
urinary tract infections®®, as well as with the risk
group of patients, such as the elderly and patients with
multiple comorbid conditions. Previous instrumental
urologic manipulation, duration of catheterization,
and antibiotic use were also associated with infections

in patients undergoing urologic surgery**#. Similar

results were also obtained in other studies’¥*%711,

Sepsis and soft tissue infections, which are common
in urologic patients, are significantly associated with
mortality”. Early recognition of deterioration in
these patients could reduce their mortality®. This is
possible through targeted administration of antibiotics
according to microbiological test results, laboratory
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analyses, and use of specific monitoring that might
indicate the need of intensive treatment earlier®. In
this way, an appropriate treatment may be initiated
earlier, and a relatively large number of urologic
patients admitted to the ICU after CPR could be
reduced?®.

Providing appropriate preoperative assessment
using a frailty index, cardiopulmonary exercise testing,
and routine microbiological samples in patients
undergoing intra-abdominal surgery (including radical
cystectomy) may suggest therapeutic interventions
to be done before surgery”®. Such interventions
are preoperative optimization of iron deficiency
and anemia, preoperative exercise interventions,
and implementation of targeted and appropriate
microbiological therapy according to urine culture
findings’. Based on the new studies, less invasive
procedures such as robotic surgery may be suggested
to reduce perioperative blood loss and postoperative
complications?”. In patients at a special risk, radical
procedures may be discouraged, and patients may be
subjected to oncologic treatment.

A disadvantage of this study was that data were
analyzed retrospectively. In the beginning of the
study, PCT as a marker of inflammation was not
measured routinely. Consequently, its association
with the outcome could not be determined, although
it was higher in urologic patients. In addition, data
on comorbidities were not recorded systematically
because some patients were admitted as emergency
patients and data on the history of the disease could
not be obtained. A new prospective study involving
more demographic data such as frailty scores, and
more laboratory data could provide more detailed
answers about the relationship between comorbidities
and outcomes in urologic patients admitted to ICU.

Conclusion

Although the frequency of ICU admission of
urology patients was low in our study, it is likely that it
might be further improved. Individualized approach
and identification of patients at risk of postoperative
respiratory failure, bleeding, and cardiovascular incidents,
along with prevention and early detection of infections
may lead to reduced mortality and improved outcomes.
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Sazetak

KARAKTERISTIKE I ISHODI LIJECENJA UROLOSKIH BOLESNIKA PRIMILJENTH U JEDINICU
INTENZIVNOG LIJECEN]JA U KLINICKOM BOLNICKOM CENTRU OSIJEK

A. Cicvaricé, . Glavas Tabtler, O. Paviovic, 1. Mikic, 1. Kelrajteri S. Kvolik

Jedinica za poslijeoperacijsku skrb na Zavodu za urologiju znacajno je poboljsala skrb o operiranim uroloskim bolesnicima
i smanjila njihov prijam u Jedinicu intenzivnog lijeCenja (JIL). Ispitali smo karakteristike uroloskih bolesnika primljenih u
JIL, duljinu mehanicke ventilacije, najées¢e komplikacije i smrtnost u razdoblju od sijecnja 2017. do ozujka 2022. godine.
Podaci su usporedeni s prosje¢nom populacijom bolesnika primljenih u JIL. ZabiljeZena su 84 prijma uroloskih bolesnika
u JIL, sto ¢ini 1,5% svih bolesnika koji su zbog operacija, dijagnostickih ili terapijskih zahvata zahtijevali opéu, regionalnu
anesteziju ili sedaciju na Zavodu za urologiju. Naj¢es¢i razlog prijma bile su respiracijska insuficijencija, hemodinamska
nestabilnost i krvarenje. Medijan mehanicke ventilacije bio je 9,7 [2,4-58,2] sati kod uroloskih bolesnika, dok je u prosjecnoj
populaciji bolesnika primljenih u JIL iznosio 6 [3-14,7] sati (p=0.058). Kod uroloskih bolesnika ¢es¢a je bila hipertenzija,
bubrezna insuficijencija kao i kardiopulmonalna reanimacija pri prijmu u JIL (p<0,05). Smrtnost uroloskih bolesnika bila
je 10,7%, a u prosjecnoj populaciji bolesnika primljenih u JIL je iznosila 18,9% (p=0,08). Rano prepoznavanje bolesnika s
rizikom za nastanak infekcija, poslijeoperacijske respiracijske insuficijencije, kardiovaskularnih incidenata ili krvarenja moze
dodatno smanjiti uéestalost ovih incidenata i poboljsati ishode lijecenja.

Kljuéne rijedi: Jedinica intenzivnog lijecenja; Uroloski kirurski zabvati; Kardiopulmonalna reanimacija; Mehanicka ventilacija;
Ishodi intenzivnog lijecenja
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