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Abstract

Blood transfusion errors, particularly in elderly patients with complex medical histories, pose significant risks in transfusion
medicine. This case report details an elderly female patient with a neck of femur fracture who encountered a near-fatal trans-
fusion due to ABO incompatibility, highlighting the critical need for improved safety protocols in blood transfusions. The
incident was compounded by the patient's requirement for anticoagulant bridging and the necessity for interdisciplinary col-
laboration, illustrating the complexities involved in managing patients with multiple risk factors. This case underscores the
diagnostic challenges stemming from inadequate blood type documentation, which nearly resulted in a transfusion error
that was fortunately averted through timely verification by the anesthesiologist. Such incidents illuminate the frequency of
human error and communication lapses in transfusion practices, emphasizing the necessity for robust patient identification
and blood type verification systems. The implications of this case extend beyond individual patient safety; it serves as an es-
sential learning opportunity for healthcare providers to enhance transfusion protocols and foster a culture of safety. The lit-
erature supports the need for comprehensive reforms, including the implementation of technology-driven solutions and on-
going education for medical personnel regarding blood type verification. This case ultimately exemplifies the vulnerabilities
present in current transfusion practices and reinforces the urgent call for systemic changes to safeguard against similar inci-

dents in the future, particularly for high-risk populations such as the elderly.
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Introduction

Blood transfusion errors represent a critical concern in the field of transfusion medicine, particularly within the context of
elderly patients who often present with complex medical histories and comorbidities. The case at hand involves an elderly fe-
male patient with a neck of femur fracture who experienced a near-fatal transfusion error due to ABO incompatibility. This situ-
ation underscores the urgent need to enhance the safety protocols surrounding blood transfusions, especially in vulnerable pop-
ulations. The incidence of transfusion-related complications remains significant, with data indicating that human error is a ma-

jor contributor to these adverse events, particularly in the elderly demographic([1, 2].

Pulmonary embolism (PE) is a serious and potentially life-threatening condition often resulting from venous thromboem-
bolism, a complication that is particularly prevalent in elderly patients undergoing surgical interventions such as hip arthroplas-
ty [3]. In this case, the patient's condition was further complicated by the need for anticoagulant bridging and the necessity of
interdisciplinary collaboration among healthcare providers. The complexity of this case exemplifies the challenges inherent in
managing patients with multiple risk factors, as the elderly often present with a higher burden of comorbidities that can compli-

cate both diagnosis and treatment [4].

The diagnostic challenges faced in this case were significant, as the lack of confirmed blood type information in the patient's
medical records led to a critical lapse in safety protocols. The transfusion error was ultimately averted due to a timely verifica-
tion by the anesthesiologist, highlighting the importance of thorough verification processes prior to blood administration. Pre-
vious studies have indicated that inadequate communication and documentation are frequent contributors to transfusion er-

rors, underscoring the need for robust systems to ensure accurate patient identification and blood type verification [5, 6].

This case holds substantial value as it not only illustrates the potential for catastrophic outcomes stemming from systemic flaws
in hospital protocols but also serves as a pivotal learning opportunity for improving patient safety measures. The near-miss inci-
dent accentuates the importance of implementing rigorous data management and verification processes within healthcare sett-
ings. By analyzing this case, healthcare professionals can glean insights into the critical need for reform in transfusion proto-
cols, aiming to prevent similar occurrences in the future. Moreover, the complexity of the patient's condition necessitates a mul-
tidisciplinary approach to care, emphasizing the importance of collaboration among various healthcare specialties to enhance

patient outcomes and safety [3, 7].

In summary, the transfusion error experienced by the patient not only highlights the systemic vulnerabilities present in current
blood transfusion practices but also reinforces the necessity for comprehensive reforms aimed at bolstering patient safety. Im-
plementing these changes is crucial to ensure that healthcare systems can better protect patients, particularly those at greater

risk, such as the elderly, thereby enhancing the overall quality of care provided.

Case Presentation

Patient Information

This case report outlines a significant medical safety incident that nearly resulted in a disaster due to a transfusion error. The pa-
tient is an elderly female who suffered a femoral neck fracture, leading to a pulmonary embolism. Following thrombolysis and
the placement of an inferior vena cava filter, she was prepared for a total hip replacement surgery. Her medical condition was

complex, necessitating anticoagulation bridging and multidisciplinary collaboration.
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Clinical Findings

On the day of the surgery, the surgical team prepared for transfusion based on the blood transfusion request form, which indi-
cated an O+ blood type. However, a key piece of information regarding the patient's blood type was missing from her medical
records. Just before the transfusion was about to commence, the anesthesiologist discovered, through reviewing the anesthetic
record, that the patient’s historical blood type was AB+. This crucial intervention allowed for the immediate cessation of the

transfusion process, effectively averting a serious ABO incompatibility error.

Diagnostic Assessment

The root cause analysis revealed that this incident was not merely a singular error but rather a manifestation of systemic flaws
akin to the "Swiss cheese model" of accidents, where multiple defensive layers failed in succession. The direct cause of the inci-
dent was identified as an error in the blood transfusion laboratory, which provided incorrect blood type information, misidenti-
fying the patient's AB+ blood type as O+. Systemic issues included the absence of reliable and complete source data in the medi-
cal records, particularly the missing blood type, which hampered verification processes in the operating room. There were also
significant deficiencies in the verification procedures, which relied excessively on a single source, thus failing to ensure cross-

verification with reliable data.

Therapeutic Intervention

Post-incident, the patient did not receive any incompatible blood, and her vital signs remained stable. The transfusion depart-
ment acknowledged their error and initiated corrective actions; however, these measures were not effectively implemented in
subsequent practices, indicating a persistent risk of similar incidents. The communication and collaboration between depart-
ments-namely clinical, anesthesiology, and transfusion services-were inadequate, leading to disjointed processes in the collec-

tion, testing, and documentation of blood samples. Follow-up and Outcomes

To prevent such incidents from recurring, it is imperative to strengthen data management systems and establish multiple inter-
locking safety defenses. Recommendations include mandatory blood type verification for all hospitalized patients, with clear
electronic documentation requirements. Additionally, implementing a dual verification process prior to transfusion, involving
independent checks from qualified personnel, is essential. Furthermore, enhancing communication flows between depart-
ments, establishing clear refusal protocols for blood transfusion requests lacking proper documentation, and fostering a safety
culture through ongoing education and accountability measures are critical for improving patient safety. This incident serves as
a critical reminder that reliance on individual vigilance is insufficient; robust systemic processes must be established and main-
tained. Hospital management must leverage this opportunity for profound systemic reform to ensure comprehensive patient

safety.

Discussion

The case presented highlights significant vulnerabilities within the transfusion process, particularly in the context of blood type
incompatibility, which can lead to severe adverse events. Similar cases have been documented in the literature, underscoring
the critical need for robust protocols in blood transfusion practices. For instance, a retrospective study identified that human er-
rors, such as misidentification of blood bags, accounted for a substantial proportion of transfusion errors, emphasizing the im-
portance of meticulous verification processes [8]. Another investigation revealed that inadequate communication within health-
care teams could exacerbate these errors, leading to potentially life-threatening circumstances [9]. This aligns with findings
from a comprehensive survey that indicated the prevalence of clerical errors, where mislabeling and documentation failures sig-

nificantly contributed to transfusion-related complications [10, 11].
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Furthermore, the literature suggests that implementing technology-driven solutions, such as barcode systems, can substantially
mitigate the risk of transfusion errors [12]. A study demonstrated that the introduction of RFID technology in transfusion man-
agement significantly reduced the incidence of errors by ensuring that only verified personnel could administer blood products
[13]. Additionally, ongoing education and training for healthcare providers regarding the critical nature of blood type verifica-
tion are essential to foster a culture of safety within medical institutions [14, 15]. Collectively, these findings advocate for a sys-
temic approach to enhance patient safety, emphasizing the necessity for rigorous protocols and interdepartmental communica-

tion to prevent similar incidents in the future.

The case presented underscores the critical importance of recognizing diagnostic traps, particularly in the context of blood
transfusion errors stemming from incomplete patient information. The absence of a documented blood type, as seen in this in-
cident, exemplifies how missing data can precipitate severe clinical ramifications. This finding resonates with the literature,
where diagnostic pitfalls due to insufficient information have been noted as significant contributors to adverse events in medi-
cal practice [16, 17]. The necessity for comprehensive patient data collection prior to surgical interventions is emphasized, as it
serves as a foundational element in preventing similar incidents. Moreover, the literature highlights the pressing need for
healthcare institutions to establish robust data management protocols, ensuring that critical information is not overlooked [18,
19].

Furthermore, the systemic root cause analysis of this case reveals multiple layers of failure within healthcare practices, aligning
with the "Swiss Cheese Model" of accident causation[[20]](https://pubmed.ncbi.nlm.nih.gov/31560420/). This model elucidates
that errors often result not from isolated incidents but from a convergence of systemic weaknesses, including communication
breakdowns and inadequate verification processes [21, 22]. Emphasizing interdepartmental collaboration is paramount; the
establishment of clear communication protocols could mitigate the risk of similar occurrences in the future. By fostering a cul-
ture of safety that prioritizes thorough verification and accountability, healthcare institutions can significantly enhance patient
safety outcomes [23, 24]. Continuous education and training on the critical nature of blood type verification should be a priori-

ty, reinforcing the need for adherence to established safety protocols [25].

The analysis of this case reveals profound insights into the systemic vulnerabilities that can compromise patient safety in trans-
fusion practices. The near-miss incident not only highlights the catastrophic potential of blood type incompatibility but also
serves as a reminder of the critical importance of comprehensive data management and verification processes. Reflecting on the
case, it is evident that the absence of documented blood type information precipitated a situation fraught with risk, underscor-
ing the need for rigorous protocols to ensure that all patient data is accurately recorded and readily available prior to surgical in-
terventions. The literature supports this observation, noting that lapses in documentation are significant contributors to trans-
fusion-related errors. Thus, the implementation of enhanced data management systems, coupled with the establishment of

clear communication channels among healthcare providers, is paramount to prevent similar incidents in the future.

Furthermore, the systemic root cause analysis aligns with established models of accident causation, illustrating that errors often
stem from a convergence of weaknesses rather than isolated incidents. This case serves as a critical learning opportunity, em-
phasizing the necessity for ongoing education and training in blood type verification protocols among medical personnel. By
fostering a culture of safety that prioritizes meticulous verification and accountability, healthcare institutions can significantly
mitigate the risks associated with transfusion errors. Additionally, the promotion of interdepartmental collaboration and the in-
tegration of technology-driven solutions, such as barcode systems, may further enhance the efficacy of transfusion practices. In
summary, this case not only illustrates the urgent need for systemic reforms in transfusion protocols but also reinforces the im-

perative for a comprehensive approach to patient safety that encompasses data management, communication, and education.
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