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Abstract

Background: Post-operative protocols, including blood tests, are
frequently implemented to standardize care and as guarantees of
safety before discharge. They might however be unnecessary after
minimally invasive surgery. Our objective was to determine the clini-
cal utility of routine postoperative blood test after laparoscopic pros-
tate surgery.

Methods: A retrospective review of 231 patients who underwent lap-
aroscopic prostatectomy was conducted. The primary outcome was
the rate of clinically significant blood loss, defined as a drop in hemo-
globin level of 4 g/dL or the need for a blood transfusion. A logistic
regression model was developed for the outcomes of interest.

Results: Final review included 231 patients. Forty-five patients
(19.5%) had at least one abnormal blood test parameter on the first
post-operative day. Eleven patients (4.8%) had clinically significant
blood loss, with four patients (1.7%) overall requiring a blood trans-
fusion. All patients requiring a transfusion had a significant com-
plication that was clinically evident; all other abnormal blood tests
were mild and did not change routine care. Signs of hemodynamic
instability were the main predictors of clinically significant blood loss
on multivariable regression analysis, with an odds ratio (OR) of 4.14
(95% confidence interval (CI): 1.12 - 15.35; P =0.034).

Conclusions: Routine post-operative blood tests have low yield,
seldomly changing care. Signs of hemodynamic instability were the
main predictors of significant blood loss and can be used as triggers
for laboratory testing. Reducing routine laboratory tests improves pa-
tients’ experience, diminishes cost and hospital stay. Our results pro-
vide evidence to perform radical prostatectomies in a 1-day surgery
setting.

Keywords: Prostatectomy; Laparoscopy; Diagnostic tests; Blood
loss; Surgical

Manuscript submitted August 12, 2023, accepted September 20, 2023
Published online November 21, 2023

aUrology Department, Centro Hospitalar Universitario de Santo Antonio,
Porto, Portugal

bCorresponding Author: Bernardo Lobao Teixeira, Department of Urology,
Centro Hospitalar Universitario de Santo Antonio, Porto, Portugal. Email:
Bernardolat@gmail.com

doi: https://doi.org/10.14740/wjnud44

Introduction

Prostate cancer is the second most frequent cancer worldwide,
and the fifth leading cause of cancer death in men [1]. Like-
wise benign prostatic hyperplasia (BPH) is highly prevalent,
with rates of 36-44% or higher [2, 3]. Unsurprisingly, such
high incidence and prevalence has led to an increased number
of prostate surgeries over the years [4].

It is not uncommon for surgical departments to develop post-
operative protocols to standardize and optimize care, increase re-
producibility between physicians and nursing staff, and guarantee
patient safety before discharge. Such protocols frequently include
blood tests on the first day following surgery in order to screen for
significant bleeding, organ dysfunction or electrolyte imbalances.
Recent studies have observed a decreased need of blood transfu-
sions after surgery (7% to 5%), in relation to the increased use of
minimally invasive techniques and more restrictive transfusion
practices [5]. As a result, routine post-operative blood tests might
not be useful or cost-effective and could be avoided.

The objective of the current study was to assess the need
of routine postoperative blood tests after laparoscopic prostatic
surgery and to tailor such exams to specific clinical situations.

Materials and Methods

Study design

We designed a retrospective study including consecutive pa-
tients admitted for simple or radical laparoscopic prostatecto-
my at our institution, an academic university hospital, between
January 2017 and December 2019. Procedures were either
performed by a senior urologist with extensive experience in
laparoscopic surgery or by a resident tutored by the assistant.
Both procedures were performed in an extraperitoneal fash-
ion, through five laparoscopic ports, similar to the initial tech-
nique described for laparoscopic radical prostatectomy [6]. A
surgical drain was left in place after all procedures. Patients
were discharged to the urology ward after the post-anesthesia
care unit and started ambulation and liquid diet the following
morning. Department protocol mandates routine postopera-
tive laboratory blood tests and ambulation on post-operative
day 1. Parameters analyzed included a complete blood count
(CBCQ), creatinine (Cr), urea (U), sodium (Na), potassium (K)
and chloride (Cl). Surgical drain is removed once output is
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Review of 247 laparoscopic
prostatic surgeries

16 excluded for missing
postoperative laboratory tests.

231 patients assessed for
clinically significant blood loss
and secondary outcomes.

Missing variables (12 patients)

Preoperative:

Intraoperative

2 ASA scores

8 Cr levels

40 Na and K levels; 48 Cl levels
24 Prostate volume

3 Estimated blood loss

Figure 1. Patient flow diagram.

lower than 50 cc after ambulation, and the patient is usually
discharged on the day following its removal.

Patients without post-operative laboratory results were ex-
cluded. The patient flow diagram is displayed in Figure 1. Six-
teen patients had missing variables, as summarized in the figure.

Local ethics committee approved the study and waived the
need for informed consent. The study was conducted in com-
pliance with the ethical standards of the responsible institution
on human subjects as well as with the Helsinki Declaration.

Definitions and variables

Data were collected on patient characteristics (age, body max in-
dex (BMI), American Society of Anesthesiology (ASA) score,
chronic use of antiplatelet or anticoagulants, prostate volume
measured by transrectal or suprapubic ultrasound), intraoperative
information (total operative time, estimated blood loss), post-op-
erative information (length of stay, readmission rate, transfusion
rate, complications as graded by Clavien-Dindo within 90 days
of discharge, drain output and clinical signs of hemodynamic
instability, namely, tachycardia (more than 100 bpm) and hy-
potension (systolic blood pressure lower than 100 mmHg)) and
preoperative and postoperative (first day post-surgery) labora-
tory values (hemoglobin, serum creatinine, sodium, potassium
and chloride). Preoperative laboratory tests were collected up to
6 months before surgery. Abnormal hemoglobin was defined as
a fall in hemoglobin level equal to or higher than 4 g/dL or need
for blood transfusion. Use of this cut-off was based on the meth-
odoloy of a study addressing the contemporary management of
hemorrhage after minimally invasive radical prostatectomy [7].
Abnormal lab values were defined by local laboratory reporting
parameters. Acute kidney injury was defined according to the
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Kidney Disease: Improving Global Outcomes (KDIGO) guide-
lines as were chronic kidney disease stages. Glomerular filtration
rate was calculated using Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) equation.

Outcomes

The primary outcome of interest was clinically significant
blood loss, which we defined as either a fall in hemoglobin
level of 4 g/dL or need for blood transfusion. Secondary out-
come was the rate of abnormal blood tests (clinically signifi-
cant blood loss, electrolyte disturbance or acute kidney injury).

Statistical analysis

Data were analyzed using IBM SPSS Statistics v.26®. Univari-
able regression analysis included variables of interest for clini-
cally significant blood loss and abnormal post-operative blood
tests. Statistically significant predictors on univariate analysis
were included in a multivariable logistic regression model for
both outcomes.

Odds ratios (ORs) were reported with 95% confidence
intervals (CIs). Statistical significance was considered at a P-
value of < 0.05.

Results

Table 1 provides a summary of patients’ characteristics, intra-
operative, and post-operative information. Final analysis in-
cluded 231 patients after excluding patients with missing post-
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Table 1. Demographic and Baseline Data

Total (n = 231)

Radical prostatec-

Simple prostatec-

Age, years, mean (SD)
BMI, kg/m?, mean (SD)

Length of surgery, min, mean (SD)
Hospital stay, days, median (IQR)

ASA (%)
I
I
I
v

Antiplatelet or anticoagulant (%)
Pre-operative hemoglobin, g/dL, mean (SD),
Pre-operative creatinine, mg/dL, median (IQR)
Pre-operative sodium, median (IQR)
Pre-operative potassium, mean (SD)
Pre-operative chloride, mean (SD)

Prostate volume, mL, median (IQR)
Intra-operative estimated blood loss, mL, median (IQR)
Signs of hemodynamic instability (%)

Drain output, mL, median (IQR)

Clinically significant blood loss (%)

Blood transfusion (%)

Clavien-Dindo 3+

tomy (n = 156) tomy (n = 75)
65.68 (7.03) 64.35 (6.52) 68.44 (7.28)
27.09 (3.96) 27.17 (3.81) 26.89 (4.29)
149.34 (39.39) 155.71 (37.52) 136.1 (40.11)
3(3.5-45) 33-4 4(3-5)
12 (5.2) 8(5.2) 4 (5.3)
174 (75.7) 125 (80.6) 49 (65.3)
41 (17.8) 23 (14.2) 19 (25.3)
3(1.3) - 3(4)
46 (19.9) 24 (15.4) 22 (29.3)
14.67 (1.52) 14.80 (1.38) 14.42 (1.75)

0.9 (0.82 - 1.03)
142 (140 - 143)

0.88 (0.80 - 0.99)
141 (141 - 143)

0.98 (0.86 - 1.12)
141.5 (140 - 143)

4.53 (0.44) 4.56 (0.44) 4.48 (0.45)
100.65 (5.26) 100 (4.90) 101.34 (6)

57 (35 - 100) 40 (30 - 56) 111 (95.65 - 130)
200 (100 - 300) 200 (100 - 300) 150 (100 - 200)
72 (31.2) 46 (29.5) 26 (34.7)

75 (30 - 140) 100 (50 - 150) 50 (23 - 90)

11 (4.8) 4(1.7) 703)

4(1.8) 1(0.6) 3(4)

5(2.1) 3(1.9) 2(2.6)

ASA: American Society of Anesthesiology; BMI: body mass index; IQR: interquartile range; SD: standard deviation.

operative hemoglobin measurment. Eleven (4.8%) patients
overall experienced clinically significant blood loss (7 (3%)
after simple prostatectomy and four (1.7%) after radical pros-
tatectomy), with four (1.7%) of them requiring a blood transfu-
sion, including one (0.4%) in the radical prostatectomy cohort
and three (1.3%) in the simple prostatectomy group.

Forty-five patients (19.5%) had at least one abnormal
blood test parameter on the first postoperative day, which in-
cluded the 11 patients with clinically significant blood loss
mentioned earlier. Additionally, 22 patients (9.5%) had postop-
erative Cr levels above 1.2 mg/dL, indicating that five patients
(2.2%) experienced an acute kidney injury stage 1 according
to the KDIGO definition. Furthermore, 16 (6.8%) patients
had mild changes in their sodium or chloride levels, reflecting
electrolyte imbalances. None of them was significant enough
to require aditional treatment.

Table 2 presents the results of the univariate analysis, ex-
ploring the variables of interest and their associations with clin-
ically significant blood loss and abnormal laboratory values on
the first postoperative day. Simple prostatectomy showed an
increased risk of clinically significant blood loss compared to
radical prostatectomy in the univariate analysis, with an OR of
3.93 (95% CI: 1.11 - 13.87, P=0.03). Intraoperative estimated
blood loss and clinical signs of hemodynamic instability were

also significantly associated with clinically significant blood
loss, with ORs of 1.00 (95% CI: 1.00 - 1.005, P = 0.021) and
4.19 (95% CI: 1.18 - 14.79, P = 0.026), respectively.

Regarding abnormal laboratory values on postoperative
day 1, the univariate analysis identified significant predictors:
type of surgery, with an OR of 2.69 for simple prostatectomy
(95% CI: 1.38 - 5.25; P = 0.004), ASA score, with an OR of
3.09 (95% CI: 1.49 - 6.45; P = 0.002), and antiplatelet or an-
ticoagulant medication, with an OR of 2.17 (95% CI: 1.04 -
4.54; P=0.04).

Next, we further investigated the variables associated with
the outcomes of interest using multivariable logistic regression
analysis (Table 3). Signs of hemodynamic instability remained
the primary predictor of clinically significant blood loss, with
an OR of4.14 (95% CI: 1.12 - 15.35; P = 0.034). Additionally,
both ASA score (OR: 2.40, 95% CI: 1.10 - 5.24; P = 0.029)
and simple prostatectomy (OR: 2.25, 95% CI: 1.13 - 4.48; P
=0.022) were associated with abnormal laboratory test results
on post-operative day 1.

Discussion

Open prostatic surgery has long been associated with extend-
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Table 2. Univariable Analysis for Clinically Significant Blood Loss and Abnormal Blood Test Result on Day 1 Post Prostatectomy

Clinically significant blood loss

Abnormal laboratory results on day 1

Odds ratio (95% CI) P value Odds ratio (95% CI) P value
BMI 0.92 (0.77 - 1.09) 0.33 1.05 (0.97 - 1.14) 0.26
Simple prostatectomy 3.93 (1.11 - 13.87) 0.03 2.69 (1.38 - 5.25) 0.004
ASA 3/4* 2.46 (0.68 - 8.8) 0.165 3.09 (1.49 - 6.45) 0.002
Antiplatelet or anticoagulant therapy 1.53 (0.39 - 6.02) 0.54 2.17 (1.04 - 4.54) 0.04
Prostate volume 1.00 (0.99 - 1.02) 0.29 1.00 (0.99 - 1.01) 0.07
Intraoperative blood loss 1.003 (1.00 - 1.005) 0.021 1.00 (0.99 - 1.00) 0.97
Duration of surgery 1.006 (0.99 - 1.02) 0.45 1.00 (0.99 - 1.01) 0.71
Signs of hemodynamic instability 4.19 (1.18 - 14.79) 0.026 0.87 (0.43 - 1.79) 0.71
Drain output 1.00 (0.99 - 1.01) 0.11 1.00 (0.99 - 1.00) 0.20

*ASA scores were grouped, as analysis per four categories was colinear with the outcome. ASA: American Society of Anesthesiology; BMI: body

mass index; Cl: confidence interval.

ed hospital stays and perioperative complications. Over time,
technical advancements have been made to improve the pro-
cedures. Despite these efforts, some series still report hospital
stays of 6 to 12 days and transfusion rates of 7.5% to 12.7%
for simple open prostatectomy, and 3 days and 30% for open
radical prostatectomy [8-10]. To address these challenges,
minimally invasive surgery has been globally implemented,
leading to better outcomes. Our study adds to the existing lit-
erature, supporting the benefits of laparoscopic approaches,
which show reduced blood loss and shorter hospital stays [11,
12].

In our cohort, routine blood tests were of no clinical in-
terest after laparoscopic surgery. Although almost 20% of pa-
tients had abnormal results on the first day after surgery, they
did not lead to meaningful changes in patient care or outcomes.
Patients who did develop significant complications during the
post-operative period could promptly be identified based on
surgical reports and clinical examinations alone, and this was
further corroborated by multivariable analysis, where signs of
hemodynamic instability were the main predictors of blood
loss. Among the patients who required a blood transfusion, we
encountered four distinct cases. In one patient undergoing rad-
ical prostatectomy, a peritonitis occurred due to an unnoticed

rectal laceration, necessitating a laparotomy with a terminal
colostomy. In the simple prostatectomy group, one patient re-
ceived a late diagnosis of acquired hemophilia. Another patient
experienced a myocardial infarction during surgery, leading to
transfer to a cardiac intensive care unit and the initiation of
antiplatelet medication. Lastly, the fourth patient received a
transfusion due to symptomatic anemia, as their preoperative
hemoglobin level was 10 g/dL and dropped to 8 g/dL. We ar-
gue that any of these cases would intuitively be detected based
on the overall clinical scenario, and not because of routine
blood tests after surgery.

Drain output showed no significant correlation with sig-
nificant blood loss, which may be attributed to low drainage
levels in the majority of patients. Our analysis suggests that
intraoperative blood loss is a stronger predictor of signifi-
cant blood loss, supported by both univariable and multivari-
able analyses. Interestingly, while surgical drains after radical
prostatectomy are commonly used in many centers, evidence
from randomized control trials indicates that a no-drain policy
is non-inferior to using a drain after the procedure [13]. In a
retrospective analysis by Chestnut et al involving over 3,000
patients who underwent minimally invasive radical prostatec-
tomy (laparoscopic or robot-assisted) between 2010 and 2018,

Table 3. Multivariable Analysis for Clinically Significant Blood Loss and Abnormal Blood Rest Result on Day 1 Post Prostatectomy

Odds ratio (95% CI) P value

Clinically significant blood loss

Simple prostatectomy 3.64 (0.99 - 13.34) 0.052

Intraoperative blood loss 1.00 (1.000 - 1.005) 0.041

Signs of hemodynamic instability 4.14 (1.12 - 15.35) 0.034
Abnormal laboratory results on day 1

ASA 3/4* 2.40 (1.10 - 5.24) 0.029

Simple prostatectomy 2.25(1.13 - 4.48) 0.022

Antiplatelet or anticoagulant therapy 1.47 (0.66 - 3.27) 0.350

*ASA scores were grouped, as analysis per four categories was colinear with the outcome. ASA: American Society of Anesthesiology; Cl: confidence

interval.
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despite a low transfusion rate of 1.2%, routine post-operative
assessment of hemoglobin persisted at their institution, possi-
bly influenced by practices from the era of open surgery [14].
Consistent with our findings, they also concluded that signs
and symptoms of hemodynamic instability were the primary
drivers for transfusions, rather than absolute hemoglobin lev-
els. While their study focused on patients undergoing radical
prostatectomy, our results extend these findings to minimal-
ly invasive prostatectomy in the context of benign prostatic
hyperplasia (BPH). Interestingly, the latter procedure dem-
onstrated a higher transfusion rate and increased risk of sig-
nificant post-operative bleeding, possibly associated with pro-
static fossa bleeding, which required irrigation after surgery.

Our study strongly supports utilizing hemodynamic sta-
tus as a trigger for closer postoperative follow-up and blood
testing. While more than 30% of patients showed signs of
hemodynamic instability, only 4.8% experienced clinically
significant blood loss. The discrepancy in values between this
variable and the outcome could be related to how it is meas-
ured and the imperfect correlation between the two. For in-
stance, a patient with a single measurement of a heart rate of
101 bpm might be classified as “hemodynamically unstable”,
despite being otherwise well and asymptomatic. However, this
gap provides a crucial safety margin for avoiding unnecessary
blood tests while ensuring prompt identification and interven-
tion for patients at risk of clinically significant blood loss.

Healthcare costs have been rising in many Organization for
Economic Co-operation and Development (OECD) countries
due to the increased burden of diseases in an aging population
[15]. One contributing factor to these costs is the excessive use
of unnecessary laboratory testing, which adds financial strain
without providing any clinical benefits. At our institution, we
have observed that routine post-operative blood tests for lapa-
roscopic prostatectomies cost approximately €7 per patient. A
conservative analysis based on our cohort would mean that €268
could be saved directly every year by avoiding routine blood
tests in the close to 70% of patients without any sign of hemody-
namic instability. Additionally, delayed reporting of blood tests
and missed venepunctures often lead to unnecessary delays in
discharging otherwise stable patients. To put this into perspec-
tive, the median cost per patient-day on our ward is €581.60.
By reducing the hospital stay by just 1 day for 70% of lapa-
roscopic radical prostatectomies (37 procedures per year), we
could save around €21,519 annually. However, such reasoning
may not directly apply to the simple prostatectomy group, as
their prolonged discharge may be related to factors other than
delayed blood test reporting, such as the need for bladder irriga-
tion or specific protocol variations. Moreover, when considering
our radical prostatectomy cohort’s median hospital stay (median
3 days, interquartile range (IQR) 3 - 4), various factors related
to our protocol, besides delayed reporting of blood tests, might
contribute to a prolonged hospital stay.

It is essential to consider the risks associated with veni-
punctures, including the potential for hematomas or phlebitis
in patients and accidental punctures in healthcare profession-
als. These procedures also cause unnecessary pain and anxiety
for patients as they await results. To address this, Nathan et al
successfully reduced post-operative blood tests by 73% after
robotic-assisted radical prostatectomy by issuing specific rec-
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ommendations based solely on intra- and post-operative clini-
cal findings [16].

Given the low complication rate and the limited utility
of routine post-operative blood tests after minimally invasive
radical prostatectomy, the focus should be on transitioning to-
wards ambulatory settings [17, 18]. While the idea of strict
outpatient radical prostatectomies may seem ambitious, it is
worth noting that more than 50% of patients initially planned
for outpatient robotic-assisted radical prostatectomies ulti-
mately required overnight stays [19]. Therefore, a more feasi-
ble approach is aiming to discharge patients within 23 h. Alvin
et al demonstrated the success of this strategy, reporting a re-
markable 97% of patients discharged within 23 h after surgery
in an ambulatory extended recovery setting [18].

Several limitations should be considered in our study.
Firstly, as a retrospective study, inherent biases may exist.
Secondly, it is important to note that most procedures in our
cohort were performed or mentored by highly experienced
laparoscopic surgeons, so the findings may not fully apply to
surgeons who are still on the learning curve for radical or sim-
ple laparoscopic prostatectomy. Regarding the analysis of po-
tential hemodynamic instability, we primarily relied on clinical
signs such as blood pressure and heart rate, which simplifies
the assessment of physiologic homeostasis. We did not include
an analysis of patients’ symptoms or other indicators like uri-
nary output, which could be relevant in identifying patients
who require closer follow-up.

Despite these limitations, it is unlikely that we missed im-
portant clinical outcomes due to the low incidence of serious
complications observed during our follow-up period.

Lastly, our brief cost analysis may have some over- or un-
derestimations, and direct comparisons with other centers may
not be entirely applicable due to variations in costs across hos-
pitals and health systems.

Conclusions

Based on our findings, routine post-operative laboratory tests
following laparoscopic simple or radical prostatectomy should
be reconsidered, as they offer little clinical relevance and con-
tribute to increased healthcare costs without providing addition-
al benefits to patients. Instead, our study highlights the value of
relying on intraoperative and clinical data, which appear to be
sufficient for predicting significant blood loss after surgery in
light of an overall low incidence of perioperative complications.
Embracing this approach can optimize healthcare resources
while maintaining high-quality patient care standards.
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