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Introduction: Changing population demographics and the recent SARS-CoV-2 pandemic have forever changed healthcare, with 
increasing demands on straining systems. The economic cost is yet to be fully realised, with growing concerns around the current 
system’s ability to accommodate the ageing comorbid population. Consequently, a paradigm shift has taken place in healthcare 
systems, prioritizing cost accountability. In the absence of established guidelines or robust literature, the use of laboratory tests 
postoperatively is often guided solely by clinician preference. This study presents a retrospective analysis that investigates the utility 
and cost implications of routine postoperative investigation following robotic-assisted radical prostatectomies. The findings aim to 
emphasise the importance of evidence-based practices and cost-effective approaches in postoperative care.
Materials/Methods: A retrospective analysis was performed on all robotic-assisted radical prostatectomies (RARP) identified 
from a single institution between 29th June 2017 to 28th June 2019. This interval was chosen in an attempt to avoid bias or 
confounding variables associated with the SRS-CoV-2 pandemic. A single clinician conducted a comprehensive medical record 
review using unit record numbers corresponding to identified procedural codes. Demographics and variables were recorded, 
including postoperative test results, hospital length of stay and 30-day readmission rates. Patients were assigned to either 
‘Routine Postoperative tests’ (RPOT) or ‘No Routine Postoperative tests’ (No RPOT) and a comparative analysis was 
performed. Using the Australian National Pharmaceutical Benefits Scheme (PBS) pricing guide, total expenditure was 
calculated.
Results: A total of 319 patients were included in the study with an average of 2.5 tests per patient within the first 24 hours. Routine 
postoperative tests had no bearing on outcomes, with comparable readmission rates between cohorts, and a significantly shorter length 
of stay in the “No routine postoperative tests” group when compared to the “Routine Postoperative Tests”. A total of 1028 tests were 
performed within the first 48 hours following surgery with expenditure on routine testing totalling $20,516 based on the Australian 
PBS pricing schedule. Abnormal results were returned on 96% of patients. In the RPOT group, 18 out of the 20 common interventions 
occurred from 302 RARP. Among the patients in the RPOT group, eight individuals underwent blood transfusions. However, none of 
these patients met the hospital-specific criteria for transfusion, which require a hemoglobin level below 70 or symptomatic presentation 
with a hemoglobin level below 80.
Conclusion: The data suggests routine postoperative laboratory has no bearing on re-admission rates, with patients experiencing 
significantly shorter hospital stays. Furthermore, our results indicate inefficient use of routine postoperative laboratory, with few 
clinical interventions, frequent abnormal results, and significant accumulative expenses.
Keywords: robotic-assisted radical prostatectomy, minimally invasive, cost-effective, postoperative care, postoperative tests, same- 
day discharge
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Introduction
Changing population demographics will increase global healthcare resource demand in the coming decades. The 
economic cost of this is yet to be fully realised, with growing concerns around the current system’s ability to 
accommodate the ageing comorbid population. This concern has only been heightened during the recent COVID-19 
pandemic, with global healthcare systems crippled. Consequently, a shift has occurred in healthcare system paradigms, 
with a renewed emphasis on ensuring cost accountability.

The thoughtless use of routine blood tests is one area requiring further examination, often utilised without considera-
tion or provocation. Despite their small nominal fees, routine bloods have high accumulative costs. In a postoperative 
setting, routine laboratory tests, or routine blood tests, assess biochemical health, identify complications and aid clinical 
decision-making. However, routine postoperative tests (RPOT) are often ordered inappropriately at the descretion of 
clinicians, failing to impact clinical decision-making.1 Historically, RPOT are collected the day following surgery, 
consisting of a full blood count (FBC) and serum urea, electrolytes and creatinine (UEC) at a minimum. However, as 
there is a lack of evidence or guidelines to standardise clinical practice, clinical discretion dictates the current use of 
routine postoperative tests (RPOT) and, therefore, test use and frequency may vary between clinicians.

The necessity and utilisation of RPOT theoretically should be declining, corresponding to the advancements in 
minimally invasive surgery and enhanced recovery protocols. The introduction of the robotic-assisted radical prosta-
tectomy (RARP) is an example of modern techniques and the advantages they provide, having been shown to reduce 
intraoperative blood loss, length of stay (LOS) and overall postoperative complication rates.2,3 To date, one previous 
publications have assessed the utility of RPOT following RARP, but failed to address the safety of abandoning RPOT, 
following a RARP.4 A comprehensive literature review identified eight other publications evaluating the use of RPOT 
following minimally invasive arthroplasties, general surgeries, and gynaecological surgeries.1,5–11 All papers observed 
that investigating low-risk procedures is either over utilised, superfluous, or should be discouraged. Discarding RPOT 
after a RARP may have broader implications. The same-day discharge (SDD) of patients following RARP has been 
growing in popularity, an outpatient process that inherently omits RPOT. As more institutions are adopting this pathway, 
there is great importance in ensuring that waiving RPOT is safe.

The use of routine postoperative investigations needs further exploration, given the lack of supporting literature and 
potential cost to healthcare services. Herein, we aim to assess the safety of forgoing RPOT in uncomplicated routine 
RARP by comparing 30-day readmission rates and hospital length of stay (LOS) between the two cohorts. We also hope 
to draw inference on the utility and cost of RPOT through measuring clinical interventions initiated upon laboratory 
results and an accumulative cost of individual tests respectfully.

Materials and Methods
A retrospective review was conducted for patients who underwent a robotic-assisted radical prostatectomy at a single 
Australian institution. Cases were identified using a hospital-specific procedural code (9,263,300) for both primary or 
salvage RARP. Inclusion criteria were set as patients that underwent RARP identified during two years from 29th 
June 2017 to 28th June 2019, with the former coinciding with the introduction of procedural codes. This period was 
chosen to avoid confounders created by the SARS-CoV-19 pandemic. A single clinician conducted a comprehensive 
medical record review using unit record numbers corresponding to identified procedural codes. Demographics and 
variables were recorded, including postoperative test results, hospital length of stay and 30-day readmission rates.

Patients were assigned to either the routine postoperative tests (RPOT) or no routine postoperative tests (No RPOT) 
groups. RPOT were defined as laboratory test results received on file in the 24 hours following surgery derived from 
whole blood or serum analysis, such as full blood examinations (FBE). Fluid analysis from other sources, such as drain 
tube fluid, and tests historically ordered in response to either signs or symptoms, such as troponin, were not considered 
routine and therefore excluded. Groups were compared for re-admission rates and hospital length of stay. Patients with 
documented evidence as to the indication for postoperative laboratory testing or LOS greater than 4 days were excluded 
from the analysis.
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Total laboratory test use was tallied for the 24-hour and 48-hour periods following surgery. Using the “Pharmaceutical 
Benefits Scheme” pricing code, the cumulative cost of RPOT was estimated. The frequency of clinical interventions 
predicated on laboratory test results was assessed using a combination of medical record review and additional hospital- 
specific procedural codes. Interventions were predetermined prior by a group of senior clinical staff. Procedural codes 
were used to identify the following interventions: packed red blood cells (1,370,602), platelets (1,370,603) and 
hyperkalaemia fluid bolus (E875). Medical records were reviewed for antibiotics, oral potassium, or other electrolyte 
supplementation with no existing procedural codes. Antibiotic use before initial laboratory results were excluded from 
postoperative interventions, deemed prophylactic instead of responsive medicine. Postoperative laboratory tests were also 
reviewed for abnormal values based on the hospital’s normal range (Figure 1).

Figure 1 Flow diagram of methodology and results summary.
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This retrospective quality assessment publication strictly adheres to the Declaration of Helsinki’s ethical guidelines. 
The research protocol and data collection procedures received approval from the appropriate ethical review board. As the 
study is retrospective, obtaining individual patient informed consent was not possible, nor necessary as deemed by the 
review board. However, patient data was handled confidentially, and identifiers were removed to ensure anonymity. Data 
security measures were strictly implemented, with restricted access for authorized personnel, and electronic data stored 
securely.

Results
A total of 519 cases were identified, all conducted by 19 surgeons between 29th June 2017 to 28th June 2019. Revision 
procedures were included in the study, though none were identified as radical procedures. A total of 23 patients were 
excluded from the analysis, having either a documented complication or a long stay (greater than 4 days). The majority of 
these cases were Clavien-Dindo 2–3, with 3 cases having Clavien-Dindo classification 4. Postoperative care was 
managed in conjunction with consultant-led perioperative medical teams. The “RPOT” group had 302 patients, while 
194 were assigned to the “no-postoperative investigation” group. The mean age of both groups was 64 years, with both 
cohorts having an average of Charlson Comorbidity Index of 2. All men in the No RPOT group were considered 
uncomplicated, having no documentation of postoperative complications or any laboratory blood test results on file.

A proportions test was conducted to test whether the re-admission rates differ between the investigated and non- 
investigated patients (Figure 2). With a p-value > 0.05, we cannot reject the null hypothesis that there is no difference 
between the two groups in terms of 30-day readmission rates. The two groups have similar re-admission rates (Table 1).

Patient length of stay was analysed using a time-to-event approach, with discharge from the hospital being the 
“event”. The diagram below is a Kaplan Meier (KM) analysis chart representing the length of stay in the hospital for the 
“RPOT” and “No RPOT” groups (Figure 3). We used a KM curve to determine each group’s trajectory to determine if an 
appreciable difference in length of stay between the two groups existed. With a p-value < 0.05 we can reject the null 
hypothesis that both groups’ length of stay in hospital is the same. The results suggest the “No RPOT” group stayed in 
hospital less time than the “RPOT” group, with a median length of stay of 1 and 2 days respectively.

With one intervention assigned per episode, 20 interventions were recorded (3.8%). The majority of interventions 
occurred in the RPOT group, with 18 out of 20 at a rate of 1 in 17 cases. Eight patients (2.6%) in the “RPOT” group 
underwent blood transfusions, with none meeting the hospital-specific transfusion criteria of haemoglobin less than 70 
(mg/dL) or symptomatic with haemoglobin less than 80 (mg/dL). A review of operative notes revealed no patients were 
documented to have blood loss greater than 1000mL, which would be an indication for postoperative investigation. No 
patients underwent blood transfusions in the “No RPOT” group, and no patient in the study at any time underwent 
a platelet transfusion. One episode of potassium supplementation was recorded in the “RPOT” group. Fourteen patients 

Figure 2 Proportions test for re-admission rates between RPOT and No RPOT groups.
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(4.6%) were administered antibiotics in the days following surgery, with 12 of them occurring following the return of 
abnormal blood results.

A cumulative tally recorded for all postoperative investigations showed a total of 760 tests were ordered within the 
first 24 hours, with an average of 2.5 per patient. Cost analysis was performed using the “Pharmaceutical Benefits 
Scheme” pricing schedule. The overall cost for routine investigations following all procedures totalled $12,739, equating 
to $42 per patient. This number jumped to $68 per patient over the first 48 hours. A total of 290 cases (96%) returned 
abnormal results in one or more parameters. Full blood examinations were the most frequently ordered test, with 99% of 
RPOT cases receiving at least one. Urea, electrolytes, and creatinine was the second most frequently ordered test (91% of 
RPOT cases).

Discussion
Continued surgical advancements have transformed once-invasive procedures into minimally invasive. Such develop-
ments ought to correspond with shorter hospital admissions, fewer complications, and faster recoveries. It follows that 
clinicians should have less need for routine blood tests following such surgeries, theoretically translating into fewer tests 
ordered, though without evidence to support this hypothesis, it remains speculative. To affect change in imbued clinical 
practices, evidence must be provided to support the notion that RPOT is unnecessary in many circumstances 
postoperatively.

With a comparable 30-day readmission rate, we observe that routine postoperative laboratory tests have no bearing 
on patient outcomes following RARP. While overall complication rates were not assessed, previous publications 
estimate it to occur in approximately 5% of cases.2,12 Furthermore, it appears that deliberately omitting RPOT 
following RARP is an established practice by some clinicians, with no patient within the No RPOT group having 
a postoperative test during their admission. With comparable 30-day re-admission rates, overall low complication 

Figure 3 Length of stay comparison between RPOT and No RPOT.

Table 1 30-Day Readmission Rate

Group Mean Standard Error [95% Confidence Intervals]

No RPOT 0.057 0.017 0.024–0.089

RPOT 0.077 0.015 0.046–0.10

Differential −0.018 0.022 −0.062–0.025

z = −0.7893

Note: P value >0.05.
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rates, and a clinically established practice for safely discharging patients without RPOT following RARP, we suggest 
forgoing routine laboratory use in healthy men following an uncomplicated procedure. Patients should be selected by 
experienced clinicians, as is indicative of our methodology. While these suggestions may already reflect some 
clinicians’ and institutions’ established practice, we believe this is the first published data to assess the safety of 
waiving blood tests following RARP.

Expectantly, we observed a shorter median length of stay in the “No RPOT” group compared with the “RPOT” 
Group, with 1 and 2 days, respectively. These results are consistent with previous works, including Xia et al, who 
reported LOS following RARP to be 1–2 days in most institutions.12 Multiple contributing factors dictate inpatient length 
of stay following surgery, with the use of postoperative investigations unlikely to impact significantly. Rather, 
a noncausal relationship between LOS and postoperative tests should be expected, as both are indirect indicators of 
a patient’s health, including comorbidities. Regardless, interesting inferences can be made from inpatient LOS. Primarily, 
the correlation between No RPOT and LOS suggests clinicians are adept at identifying patients suitable for accelerated 
discharge, a key element in SDD pathways many are implementing.

SDD RARP is garnering popularity, with more institutions adopting the outpatient framework.13–16 There are 
a number of barriers to performing SDD for RARP, with the primary concern being reliable safety netting and analgesia. 
With ensured analgesia and established evidence showing clinical observation is unwarranted in many cases, SDD 
pathways would gain greater support. Correct identification of suitable cases is paramount to SDD RARP success, as not 
all cases are appropriate. Our results show clinicians are skilled at identifying suitable patients for accelerated pathways, 
and patients may be safely discharged without postoperative tests, an integral part of clinical observation. Our findings, 
therefore, support the sustainability and safety of SDD RARP, though they fall short of suggesting clinical observation 
can be safely abandoned following RARP.

In addition to not affecting outcomes for RARP, we believe RPOT are unnecessary given the small number of 
clinical interventions in comparison to the abnormal results, with 96% of test panels returning one or more negative 
results. This suggests very few abnormal RPOT lead to actionable intervention. Our findings are consistent with 
previous investigations into RPOT following joint arthroplasty and female pelvic surgery identified during our 
literature review, which contends RPOT are unnecessary and should be discouraged.10–16 While low singular fees 
apply to each test, our data highlights how accumulative totals of laboratory tests have a significant financial impact on 
healthcare expenditure. Significant savings could be made on overall expenditure ($39 per patient within the first 
24hrs). Additionally, in the setting of RARP, many biochemical markers assessed on FBE and UEC are unnecessary, 
with alternative tests such as haemoglobin underutilised that incur significantly fewer costs. While curbing clinician 
practice habits may be difficult, with potentially significant financial windfalls, this is an area that hospital adminis-
trations should explore.

While our data is insightful to the utility of postoperative laboratory tests, there are several inherent limitations and 
biases. No adjustments were made for confounding variables, including comorbidities, when assessing the patient length 
of stay and re-admission rates. Further, due to inconsistencies in documentation, adjustments for other potential 
confounders were not made. However, at a minimum, the data suggests RPOT can be safely forgone in otherwise 
healthy patients (those without comorbidities) following uncomplicated procedures. Further limitations arose during the 
data collection process, with written documentation often eligible, limited, or lacking clinical rationale as to the role of 
routine laboratory. Poor documentation likely leads to an underestimation of complications. Further, as clinicians were 
not blinded during the medical record review, this study is vulnerable to bias.

Conclusion
With continued advances in minimally invasive surgery and enhanced postoperative recovery, foreseeable surgeries 
traditionally requiring close patient observation and routine investigations can be foregone. We have added to the 
growing body of literature suggesting that postoperative laboratory testing following routine surgery is unwarranted and 
can be safely abandoned, the first paper to assess after robotic-assisted radical prostatectomies. Potentially large windfalls 
can be experienced by a modern system needing cost efficiency. However, strong evidence will be needed to adjust the 
historical clinical practice of ordering routine laboratory tests following surgery.
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