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Article
Are Routine Postoperative Laboratory Tests Justified

in All Patients Who Undergo Total Hip Arthroplasty?
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Abstract: Introduction: Post-surgical laboratory testing is commonly performed in patients after hip
arthroplasty. Considering recent trends towards reduced transfusion rates, is it still necessary?
Materials and Methods: We conducted clinical-laboratory follow-up on patients undergoing
primary hip arthroplasty. We collected demographic data (sex, age, comorbidities, and risk factors
for postoperative laboratory abnormalities), laboratory tests (hemoglobin (Hb), creatinine (Cr),
sodium (Na)), pre-anesthetic assessment (ASA), surgical details (side, surgical approach, operative
time, use tranexamic acid, intraoperative complications), laboratory results at 24 and 48 hours post-
surgery, and changes in medical therapy based on laboratory findings. Results: 125 patients (73
women, 52 men), mean age 66.9 years. Preoperative laboratory: Hb 14.12 g/dL, Cr 0.84 mg/dL, Na
140.8 mEq/L. ASA classification: I (n=3), II (n=79), III (n=36), IV (n=2). Surgical approaches: posterior
(n=74), anterolateral (n=51). Mean operative time: 76 minutes. Postoperative laboratory at 24 hours:
Hb 11.69 g/dL (no differences between approaches, age, sex, IBM and operative time), Cr 0.94 mg/dL,
Na 138.86 mEq/L. At 48 hours: Hb 11.07 g/dL. Tranexamic acid (TXA) was not used in 11.5% of
patients, which was associated with a 13.9% transfusion rate, 0% in those who received TXA (p=0.046,
Fisher’s test). Medical complications in 16% of patients. The most frequent therapy adjustment was
transfusion, in 7% of patients (2.5% ASA 1I, 17% ASA III), though not statistically significant (Chi-
square). No statistically significant associations with analyzed parameters were observed.
Conclusions: Routine laboratory tests do not provide clinical benefit for most patients. Postoperative
Hb testing should be reserved for those with additional indications, ASA III or higher patients in
whom blood-saving strategies cannot be fully implemented.

Keywords: blood loss; tranexamic acid; complications; laboratory tests; outcomes; total hip
arthroplasty

1. Introduction

Total hip arthroplasty (THA) is one of the most common and effective elective orthopedic
surgeries performed worldwide. It serves as a definitive treatment for patients suffering from
degenerative hip diseases, including osteoarthritis, rheumatoid arthritis, avascular necrosis, and hip
fractures. As medical advancements continue to refine surgical techniques and perioperative care,
the focus of healthcare providers has shifted toward optimizing recovery protocols to enhance patient
outcomes and reduce hospitalization times. One aspect under scrutiny is the necessity of routine
preoperative and postoperative laboratory tests. Given the growing emphasis on cost-effective
healthcare and accelerated recovery pathways, it is crucial to assess whether both pre- and
postoperative laboratory evaluations are essential for all patients undergoing THA.

Preoperative laboratory testing has long been a standard practice to identify potential health
risks that may impact surgical outcomes. A key goal of preoperative evaluation is to detect and
correct any abnormalities that could increase perioperative morbidity and mortality. A study by
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Ondeck et al' analyzed data from 92,093 THA patients between 2011 and 2015, highlighting that
abnormal preoperative creatinine and hyponatremia levels were significantly associated with
adverse postoperative outcomes. However, they found no significant association between
hypernatremia and surgical complications. Another retrospective analysis of the ACS-NSQIP
database (2011-2017) demonstrated that both hyponatremia and hypernatremia are predictive of
adverse outcomes, with hypernatremia linked to prolonged ventilation, cardiac complications, and
increased mortality rates?. These findings reinforce the importance of targeted preoperative
assessments to stratify risk and optimize patient health before surgery.

Among the routine preoperative tests, hemoglobin (Hb) measurement plays a crucial role in
assessing a patient’s anemic status and determining the need for preoperative optimization. Anemia
is a well-recognized risk factor for perioperative complications, including increased transfusion rates,
prolonged hospital stays, and higher rates of postoperative infections**. The primary goal of
preoperative optimization is to minimize perioperative anemia and, consequently, the need for blood
transfusion. Although transfusions remain the standard intervention for perioperative anemia, they
are not without risks. Studies have suggested that allogeneic blood transfusions can lead to
immunomodulatory effects, increasing the risk of infections and delaying recovery. Additionally,
excessive reliance on blood transfusions adds to healthcare costs and resource utilization. Thus,
preoperative strategies aimed at optimizing hemoglobin levels, such as iron supplementation,
erythropoiesis-stimulating agents, and nutritional interventions, have been explored to reduce
transfusion requirements and improve patient outcomes.

Postoperative laboratory tests, particularly hemoglobin measurements, have traditionally been
performed to identify patients at risk of requiring blood transfusion. However, emerging evidence
suggests that routine postoperative Hb testing in all patients may not be necessary. Several studies
indicate that hemoglobin levels tend to decline significantly only from the second postoperative day
onward, making routine day-one Hb testing redundant in many cases. Instead, postoperative Hb
assessments should be more selectively conducted in high-risk patients, such as those with
preoperative risk factors (renal or cardiac disease, high ASA scores, Hb <12 g/dL), intraoperative risk
factors (significant blood loss, prolonged surgery), or postoperative complications (symptoms of
anemia, hematoma formation)>¢. By adopting a more targeted approach, healthcare providers can
reduce unnecessary blood draws, minimize patient discomfort, and decrease hospital costs without
compromising patient safety.

Similarly, hyponatremia (serum sodium levels <135 mEq/L) is a frequently observed
postoperative finding in THA patients. While mild and transient cases of hyponatremia are often
benign and self-limiting, severe or persistent hyponatremia can lead to serious complications,
including cerebral edema, confusion, seizures, and increased mortality. The risk of postoperative
hyponatremia is particularly heightened in elderly patients, those with multiple comorbidities, and
those on polypharmacy regimens, particularly diuretics”8. Given the increasing proportion of elderly
patients undergoing elective THA, it is critical to balance the need for effective postoperative
monitoring with the goal of minimizing unnecessary testing. Identifying patients at high risk for
significant hyponatremia can allow for more judicious use of laboratory resources while ensuring
timely intervention when needed.

As healthcare systems continue to evolve, there is a growing emphasis on evidence-based
decision-making to optimize patient care while reducing unnecessary costs!. The implementation of
enhanced recovery after surgery (ERAS) protocols has played a pivotal role in streamlining
perioperative care and minimizing hospital stay duration. Within this framework, the judicious use
of laboratory testing has become an area of focus, as excessive or unwarranted tests contribute to
increased healthcare expenditures without necessarily improving clinical outcomes. By refining
preoperative screening criteria and tailoring postoperative laboratory evaluations to high-risk patient
populations, clinicians can enhance the efficiency of THA management and improve overall
healthcare resource utilization.
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The increasing age of the surgical population further underscores the need for a patient-centered
approach in perioperative care. Elderly patients often present with multiple comorbidities, making
them more susceptible to perioperative complications®. Identifying frail patients who are at higher
risk of adverse surgical outcomes is crucial for optimizing perioperative management.
Complementary preoperative assessments, including laboratory tests, imaging studies, and
functional assessments, can help stratify risk and guide individualized treatment plans. At the same
time, minimizing unnecessary testing in low-risk patients can alleviate the burden on healthcare
resources! while ensuring patient safety.

The objective of this study is to evaluate postoperative hemoglobin levels and hyponatremia in
patients undergoing THA for hip osteoarthritis. By analyzing patient profiles and identifying key risk
factors, we aim to determine for whom these laboratory tests are most relevant. Through this
investigation, we hope to contribute to the ongoing efforts to refine perioperative protocols, enhance
patient recovery, and improve the overall cost-effectiveness of THA procedures. Ultimately, the
findings of this study may help shape future guidelines on the selective use of laboratory tests,
ensuring that testing strategies are aligned with the principles of precision medicine and value-based
healthcare.

2. Materials and Methods

This retrospective cohort study aimed to investigate the incidence of abnormal postoperative
laboratory values and the frequency of medical interventions associated with these abnormalities in
patients undergoing total hip arthroplasty (THA) for coxarthrosis. The study involved 125 patients
treated at a tertiary referral center. The main objective was to assess how frequently laboratory
abnormalities occurred after surgery and the extent to which these abnormalities required direct
medical interventions to address them.

The inclusion criteria for this study consisted of consecutive adult patients who underwent
primary unilateral THA in the hip unit of the center. These patients were selected based on their need
for a standard hip replacement due to coxarthrosis, which is a degenerative joint disease affecting the
hip joint. Patients were excluded if they had undergone simultaneous or sequential bilateral THA,
revision THA, total knee arthroplasty (TKA), or primary unilateral THA after a bone tumor.
Additionally, individuals with a prior diagnosis of inherited bleeding disorders were excluded from
the study to prevent complications related to coagulation.

As part of the study, all patients received a standard dosage of intravenous tranexamic acid
(TXA) to minimize perioperative blood loss. Specifically, 1.5 grams of intravenous TXA was
administered 30 minutes before the surgical incision, with an additional 1 gram injected into the
surgical wound before skin closure. Although postoperative intravenous TXA dosing varied among
patients, all individuals who received TXA, regardless of the dosing regimen, were included in the
analysis. It is important to note that TXA use was contraindicated in patients with a history of
thromboembolic events, severe renal impairment, liver insufficiency, or a known allergy to TXA.

Data collected for the analysis included a range of patient characteristics and clinical variables.
These included demographics such as gender, age, size, weight, comorbidities, and risk factors for
postoperative laboratory abnormalities. Additionally, preoperative laboratory results (including
hemoglobin [Hb], creatinine, and sodium levels), pre-anesthetic evaluations (which included ASA
classification), and surgical details (such as laterality, approach, duration, use of TXA, and
intraoperative complications) were recorded. Furthermore, postoperative laboratory results at 24 and
48 hours after surgery were also documented, and any changes in medical therapy due to abnormal
lab results were noted. Medical interventions directly related to abnormal laboratory values were
defined as treatments specifically aimed at correcting these abnormalities.

The primary outcomes of this study were the incidence of acute anemia (defined as Hb <7 g/dL
or symptomatic anemia) that required transfusion and the incidence of hypoalbuminemia (defined
as albumin < 30 g/L) that necessitated supplementation. Secondary outcomes included the incidence
of acute kidney injury (characterized by a serum creatinine increase of 226.5 mmol/L or 20.3 mg/dL)
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and the occurrence of abnormal levels of serum sodium (Na), potassium (K), and calcium (Ca) in the
postoperative period.

The study was conducted in adherence to the ethical principles outlined in the Declaration of
Helsinki, ensuring that all research activities were performed with the utmost respect for patient
rights, well-being, and confidentiality. The findings of this study could provide valuable insights into
the clinical management of postoperative complications related to laboratory abnormalities, and the
results may guide the development of improved protocols for patient care after THA surgery. By
identifying the specific laboratory abnormalities that are most commonly encountered and the need
for timely medical interventions, this research may contribute to enhancing patient outcomes and
reducing the risk of complications in hip arthroplasty procedures.

3. Results

In this study, we included 125 patients, consisting of 73 women (58.4%) and 52 men (41.6%),
with a mean age of 66.9 years. The demographic characteristics of the patient cohort were
representative of the typical population undergoing total hip arthroplasty (THA) for osteoarthritis.
Preoperative data were gathered from various assessments, including a pre-anesthetic evaluation
that categorized patients according to the American Society of Anesthesiologists (ASA) classification
system. The breakdown was as follows: 2.4% of patients were classified as ASA I (healthy, low-risk
individuals), 63.2% as ASA II (patients with mild systemic disease), 28.8% as ASA III (patients with
severe systemic disease), and 1.6% as ASA IV (patients with severe, life-threatening systemic disease).

Preoperative laboratory tests were performed to assess baseline patient health prior to surgery.
The average hemoglobin (Hb) level was 14.12 g/dL, indicating no significant anemia in the cohort,
while creatinine levels were 0.84 mg/dL, reflecting normal kidney function. Sodium levels were
measured at 140.8 mEq/L, with only three patients having sodium levels lower than 137 mEq/L,
suggesting that electrolyte imbalances were not a prevalent issue among patients prior to surgery.

In terms of the surgical approach, 74 patients (59.2%) underwent the posterior approach, which
is a commonly used technique for THA, while 51 patients (40.8%) received the anterolateral approach.
The average surgical time for all procedures was 76 minutes. Interestingly, no statistically significant
relationship was found between the type of surgical approach and surgical time, nor was there a
correlation between the approach and the incidence of postoperative complications. This suggests
that both approaches were similarly effective in terms of surgical duration and complication rates.

Postoperative laboratory results were collected at both 24 and 48 hours following surgery. At 24
hours, the average Hb level was 11.69 g/dL, which was a slight drop from preoperative levels, while
creatinine levels increased to 0.94 mg/dL, and sodium levels were measured at 138.86 mEq/L.
Thirteen patients had sodium levels lower than 137 mEq/L, but this did not appear to be statistically
significant in relation to postoperative complications. At 48 hours, the Hb levels had decreased
further to 11.07 g/dL, reflecting a drop of 3.05 g/dL from preoperative levels, which is a typical
occurrence after surgery due to blood loss and fluid shifts.

A significant finding of the study was the relationship between the use of intraoperative
tranexamic acid (TXA) and the need for blood transfusions. Among the patients who did not receive
TXA intraoperatively (11.5% of the cohort), 13.9% required a transfusion. In contrast, none of the
patients who received TXA required a transfusion (p = 0.046, Fisher's test). This highlights the
effectiveness of TXA in reducing the need for postoperative blood transfusions, a key consideration
in optimizing surgical outcomes and reducing healthcare costs.

Multivariable logistic regression analysis identified factors associated with postoperative Hb
levels below 8.5 g/dL. While the specific factors were not detailed, it is likely that patients with more
significant blood loss, higher ASA scores, or comorbidities that predispose to anemia may be at
higher risk for severe drops in Hb levels after surgery.

Regarding medical complications, 16% of patients experienced some form of postoperative
issue. The most common intervention required was a transfusion of packed red blood cells, which
was necessary for 7% of patients, including 2.5% of ASA II patients and 17% of ASA III patients.


https://doi.org/10.20944/preprints202503.1087.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 14 March 2025 d0i:10.20944/preprints202503.1087.v1

50f 9

However, no significant differences were observed when comparing complication rates between the
groups. This suggests that while certain risk factors, such as higher ASA classification, may
predispose to more serious complications, the overall rate of complications remained relatively
consistent across the patient cohort.

Surgical complications were less common but included four intraoperative periprosthetic
fractures and persistent wound drainage in eight patients, one of whom required debridement,
antibiotics, and debridement, irrigation, and re-suturing (DAIR) procedures. Cultures taken from the
wound were negative for infection, indicating that the drainage was likely due to a non-infectious
cause. There were no significant statistical differences in the complication rates between patients who
experienced surgical complications and those who did not.

Overall, this study provides valuable insights into the postoperative course of patients
undergoing total hip arthroplasty, highlighting the utility of preoperative and postoperative
laboratory tests, the effectiveness of TXA in minimizing transfusion requirements, and the relatively
low incidence of major complications following surgery. Further studies with larger cohorts and
extended follow-up periods may help to refine postoperative care protocols and improve patient
outcomes.

Table 1. Variation in the rate of blood loss in relation to patient variables.

Transfusion packed

Val
red blood cells Variable NO YES n p vValue
SEX male 65 3 68

p=0.563
female 63 4 67
AGE 66 77 7/118 p=0.103
I 0 0 0
11 82 2 84
ASA p=0,146
II1 25 5 30
v 1 0 1
YES 90 0 90
TRANEXAMIC ACID p=0.046
NO 30 7 35
<35 79 3 82
BMI 35-40 34 3 37 p=0.532
>40 5 1 6
SURGICAL TIME min 76 96 p=0.239
SURGICAL
HARDI E 44 2 4
APPROACH NG 6 p=0.323
POSTLAT 74 5 79

4. Discussion

Given the aging of the population and increased life expectancy, we anticipate a rise in the
number of elective procedures, with Total Hip Arthroplasty (THA) being one of the most common
surgeries within our specialty. As healthcare systems aim to optimize patient care, there is increasing
pressure to avoid excessive and unnecessary diagnostic testing, particularly post-surgical laboratory
evaluations. To date, few studies have focused on perioperative testing, especially laboratory tests
required during THA procedures®¢®, with most research being either limited to small sample sizes or
centered around traumatic cases 1112,

Total Hip Arthroplasty is a widely performed and highly effective procedure for individuals
suffering from debilitating hip joint conditions such as osteoarthritis, avascular necrosis, and
rheumatoid arthritis. With advancements in surgical techniques and perioperative management, the
safety and efficacy of THA have significantly improved. However, optimizing perioperative care
remains crucial in minimizing complications, reducing healthcare costs, and improving patient
outcomes. One of the areas under scrutiny is the necessity of routine postoperative laboratory testing,
particularly hemoglobin (Hb) monitoring.
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Our study demonstrates that routine postoperative laboratory testing, specifically for
hemoglobin (Hb), offers limited clinical value in the vast majority of patients who have a preoperative
Hb of 12 g/dL or higher and received blood-saving interventions such as tranexamic acid during
surgery. By considering such factors, we could reduce unnecessary postoperative laboratory tests
and subsequently save on healthcare costs. This reduction in testing not only minimizes hospital
expenses but also enhances patient comfort by reducing unnecessary blood draws and associated
discomfort.

Additionally, our study examined various patient-related'* and surgical factors that could
influence postoperative blood loss and transfusion requirements. We found no significant variation
in the rate of blood loss in relation to patient sex, body mass index (BMI)!>16, age'’, or surgical time’s.
Although some studies have noted differences in blood loss based on these parameters, our study
did not reveal a clear correlation. These findings suggest that perioperative blood management
strategies, particularly the use of TXA, may have a greater impact on reducing blood loss than patient-
specific factors alone.

When considering the timing of postoperative laboratory testing, our results support the notion
that blood tests on the first postoperative day do not provide meaningful information. A decline in
Hb is typically observed by the second postoperative day, making the 48-hour mark a more
appropriate time to assess changes in Hb levels. Current literature suggests that routine blood tests
are unnecessary unless specific risk factors are present, including preoperative anemia, comorbid
conditions (renal or cardiac diseases), and significant intraoperative complications (e.g., excessive
blood loss or prolonged surgery) . Additionally, if the patient exhibits symptoms of anemia or
hematoma postoperatively, lab tests may become necessary.

In the broader context of perioperative care, blood loss management is a critical factor
influencing patient recovery and overall surgical success. The role of tranexamic acid (TXA) in
reducing perioperative blood loss has been well documented in the literature. TXA, an antifibrinolytic
agent, inhibits the enzymatic breakdown of fibrin clots, thereby reducing blood loss and the need for
transfusion. Our findings align with existing evidence, showing a significant reduction in transfusion
rates among patients who received TXA. Specifically, 11.2% of patients who could not receive
tranexamic acid required transfusions, compared to 0% in those who did. While this difference did
not reach statistical significance in our study, it supports the growing consensus that TXA is a
valuable tool in blood conservation strategies 1020

Another key observation in our study was the incidence of postoperative hyponatremia.
Although we did not observe significant changes in kidney function or sodium levels
postoperatively, some patients did experience mild hyponatremia (Na <137 mEgq/L). This
phenomenon is not uncommon following major surgeries and is often attributed to factors such as
fluid administration, stress responses, and hormonal fluctuations. While mild hyponatremia did not
lead to significant complications in our cohort, further investigation is warranted to determine
whether certain patient populations, such as those with pre-existing conditions or those on
medications like diuretics or ACE inhibitors, are more prone to developing hyponatremia
postoperatively. Understanding these risk factors could help tailor perioperative fluid management
strategies 2! to minimize electrolyte disturbances.

From a healthcare policy and economic standpoint, reducing unnecessary laboratory testing is
a crucial step in optimizing resource utilization 2, Routine postoperative blood tests are often
performed out of habit rather than necessity, leading to increased healthcare costs without providing
substantial clinical benefit. By implementing a selective approach to laboratory testing, we can
allocate resources more efficiently while maintaining patient safety. This approach aligns with value-
based healthcare initiatives that aim to improve patient outcomes while minimizing unnecessary
expenditures.

One of the major strengths of this study is its focused examination of the utility of routine
laboratory tests following THA in patients who received tranexamic acid, offering insights into
blood-saving strategies. By analyzing a well-defined patient population and utilizing standardized
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perioperative protocols, our study provides valuable evidence supporting the reduction of routine
laboratory testing in select patients. However, the study also has several limitations. As a
retrospective analysis, it is subject to inherent biases such as incomplete or inaccurate data, which
could affect the validity of the findings. Additionally, while our study adhered to a standardized
protocol for laboratory testing and clinical interventions, variability in surgeon practice and decision-
making may limit the generalizability of the results.

Despite these limitations, our findings suggest that discontinuing routine postoperative
laboratory tests for most patients undergoing THA could be both safe and cost-effective. The focus
should shift to high-risk patients who may require more intensive monitoring based on preoperative
comorbidities or complications during the surgery. A more personalized approach to postoperative
monitoring could enhance patient care while reducing unnecessary interventions.

Future research with larger sample sizes and prospective designs is needed to refine the criteria
for postoperative laboratory testing and further confirm the cost-saving benefits of reducing
unnecessary testing in elective orthopedic surgeries. In addition to larger studies, investigating the
impact of specific perioperative protocols, including multimodal blood conservation strategies,
would provide further insight into optimizing THA outcomes. Additionally, exploring patient-
reported outcomes and satisfaction levels related to laboratory testing reduction could add a valuable
dimension to the discussion on perioperative care.

By implementing a selective approach to laboratory testing, we can improve resource utilization
without compromising patient safety. As healthcare continues to evolve toward more patient-
centered and cost-conscious care models, reevaluating routine practices such as postoperative blood
testing is an essential step in advancing high-quality, evidence-based medicine. The findings from
our study contribute to this ongoing conversation and provide a foundation for future research aimed
at enhancing perioperative care in Total Hip Arthroplasty and beyond.

5. Conclusions

Routine postoperative laboratory tests are commonly used in clinical practice; however, their
clinical utility has been questioned, as they often lead to unnecessary expenses without offering
significant benefits 192122, Several studies have shown that the majority of these tests do not result in
changes to patient management. Our experience supports this finding, as we observed a low rate of
therapeutic changes following postoperative analytical controls. In fact, for the vast majority of
patients, routine laboratory tests following surgery do not yield any variation in their postoperative
care plan.

Based on our observations, we concluded that routine blood tests following total hip
arthroplasty (THA) for osteoarthritis are unnecessary in the absence of intraoperative complications
or significant comorbidities. These findings align with previous research suggesting that such tests
may only be truly useful in specific circumstances, such as when complications occur during surgery
or when a patient has multiple comorbidities that require careful monitoring. An exception to this
conclusion could be patients classified as ASA III or higher, who have a greater risk profile and may
require closer monitoring after surgery'. For these patients, it may not be possible to utilize all blood-
saving strategies, making laboratory testing more relevant. Additionally, patients who present
clinical symptoms postoperatively that suggest potential complications may benefit from more
targeted laboratory assessments.

One important observation from our study was that a higher hemoglobin (Hb) level threshold
post-surgery can further support our conclusion that routine laboratory tests are unnecessary for
most patients undergoing elective THA. This threshold could be used to guide which patients may
require more intensive monitoring and testing after surgery.

We believe that further research is needed, especially involving a larger and more diverse
population. Studies should focus on refining models for selecting patients who may benefit from
postoperative laboratory tests. These models should prioritize elective and non-traumatic patients,
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as this approach may help to reduce unnecessary testing and generate significant cost savings, all
while maintaining patient safety and improving resource allocation in healthcare.
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