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Abstract
BACKGROUND 
Factor XIII (FXIII) deficiency is a rare yet profound coagulopathy. FXIII plays a 
pivotal role in hemostasis, and deficiencies in this factor can precipitate un-
checked or spontaneous hemorrhaging. Immunological assays for detecting FXIII 
inhibitors are indispensable for diagnosing acquired FXIII deficiency; however, 
the availability of suitable testing facilities is limited, resulting in prolonged 
turnaround times for these assays.

CASE SUMMARY 
In this case study, a 53-year-old male devoid of significant medical history 
presented with recurrent intracranial hemorrhages and a hematoma in the right 
hip. Subsequent genetic analysis revealed a homozygous mutation in the ACE 
gene, confirming the diagnosis of acquired FXIII deficiency.

CONCLUSION 
This case underscores the significance of considering acquired deficiencies in 
clotting factors when evaluating patients with unexplained bleeding episodes.

Key Words: Factor XIII deficiency; Hematoma; Spontaneous; Bleeding disorder; 
Intracranial hemorrhages; Case report
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Core Tip: Factor XIII (FXIII) deficiency is a rare yet profound coagulopathy. FXIII plays a pivotal role in hemostasis, and 
deficiencies in this factor can precipitate unchecked or spontaneous hemorrhaging. Immunological assays for detecting FXIII 
inhibitors are indispensable for diagnosing acquired FXIII deficiency; however, the availability of suitable testing facilities is 
limited, resulting in prolonged turnaround times for these assays. In this case study, a 53-year-old male devoid of significant 
medical history presented with recurrent intracranial hemorrhages and a hematoma in the right hip. Subsequent genetic 
analysis revealed a homozygous mutation in the ACE gene, confirming the diagnosis of acquired FXIII deficiency. This case 
underscores the imperative of contemplating acquired coagulopathies in individuals experiencing unexplained and recurrent 
hemorrhagic episodes. Furthermore, it underscores the value of thorough genetic analysis in uncovering uncommon 
coagulation anomalies, which can substantially influence patient care and prognosis. Subsequent investigations could delve 
into elucidating the pathophysiological mechanisms underpinning mutations in the ACE gene and their interplay with 
coagulation pathways. Acquired FXIII deficiency, albeit uncommon, warrants consideration in individuals presenting with 
inexplicable hemorrhagic episodes. Genetic testing emerges as pivotal in the diagnosis and therapeutic approach to such 
instances.

Citation: Wang L, Zhang N, Liang DC, Zhang HL, Lin LQ. Acquired factor XIII deficiency presenting with multiple intracranial 
hemorrhages and right hip hematoma: A case report. World J Radiol 2024; 16(9): 439-445
URL: https://www.wjgnet.com/1949-8470/full/v16/i9/439.htm
DOI: https://dx.doi.org/10.4329/wjr.v16.i9.439

INTRODUCTION
Factor XIII (FXIII) deficiency represents an uncommon and frequently overlooked congenital hemorrhagic disorder 
typified by compromised fibrin stabilization, leading to an elevated predisposition to spontaneous and recurrent 
hemorrhagic episodes[1]. Although FXIII deficiency is acknowledged for its correlation with intracranial hemorrhages, 
the simultaneous occurrence of bleeding in diverse anatomical locales, such as the cranium and hip, remains a clinical 
rarity[2].

Presented is a case involving a 53-year-old male exhibiting recurrent intracranial hemorrhages and a right hip 
hematoma, devoid of notable medical antecedents, ultimately diagnosed with acquired FXIII deficiency. The deficit of 
FXIII, a pivotal clotting factor in the terminal phases of the coagulation cascade, presents distinctive hurdles in both 
diagnosis and management owing to its rarity and the array of clinical manifestations it may entail.

In FXIII deficiency, intracranial hemorrhages are extensively documented, frequently resulting in profound 
neurological ramifications[3]. Nevertheless, the manifestation of bleeding in extracranial locales, such as the hip, adds 
another layer of intricacy to this case[4]. A comprehensive comprehension of the interrelationships among clotting factors 
and the ramifications of FXIII deficiency is imperative for elucidating the underlying mechanisms contributing to the 
multifocal hemorrhagic incidents observed in this instance.

Delving into this case, our aim is to illuminate the clinical intricacies of FXIII deficiency, underscoring the imperative 
for heightened awareness among healthcare providers to promptly diagnose and appropriately manage this rare bleeding 
disorder. Furthermore, this report adds to the evolving understanding of the diverse and potentially life-threatening 
manifestations of FXIII deficiency, ultimately fostering improved patient outcomes through enhanced diagnostic accuracy 
and personalized therapeutic strategies[5].

CASE PRESENTATION
Chief complaints
In February 2023, a 53-year-old male without a medical history of hypertension, diabetes, heart disease, stroke, or renal 
disease underwent surgery for a right hip hematoma at a local hospital. The operation, which lasted three hours, resulted 
in a blood loss of 100 mL, fluid administration of 2000 mL, and a urine output of 200 mL. The procedure was conducted 
under general anesthesia, utilizing fentanyl and propofol for sedation and analgesia. Notably, anticoagulant and 
antiplatelet medications were not administered.

History of present illness
In June 2023, he was hospitalized with a fever persisting for 20 days following cerebral hemorrhage surgery. The 
admission diagnosis encompassed intracranial infection, postoperative left temporal lobe cerebral hemorrhage, 
pulmonary infection, stage 2 high blood pressure (very high risk), postoperative right hip hemorrhage, and right hip skin 
infection.

History of past illness
The patient denied having a history of high blood pressure, diabetes, heart disease, stroke or kidney disease. 
Immunization history: Vaccinations have been administered in full compliance with national guidelines. The patient 

https://www.wjgnet.com/1949-8470/full/v16/i9/439.htm
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denies any history of hypersensitivity to food or medications. Anticoagulant and antiplatelet agents were not utilized. 
Underwent inguinal hernia repair over a decade ago. The patient denies any history of trauma, blood transfusion, 
poisoning, or chronic medication use. There is no history of addictive substance use. The patient also reports no other 
medical conditions, including anemia, epistaxis, gingival or dental bleeding, or ecchymosis.

Personal and family history
Despite the absence of a family history of genetic disorders and no reported similar cases among other family members, 
the patient's routine blood tests, morphology, coagulation profile, liver and kidney functions, platelet aggregation, 
antiphospholipid antibodies, and thromboelastography revealed no significant abnormalities (Table 1).

Physical examination
The patient is alert and fully responsive. Nutritional status is robust, with normal developmental progress. There are no 
indications of anemia, jaundice, cyanosis, or edema. Vital signs are as follows: Body temperature 36.8 °C, pulse rate 72 
beats per minute, respiratory rate 18 breaths per minute, and blood pressure 120/75 mmHg. No evidence of dyspnea or 
palpitations is observed.

Laboratory examinations
Notably, FXIII antigen testing indicated levels below the normal range (49.2%, reference range 75.2%-154.8%). Following 
informed consent from the spouse, peripheral venous blood samples from the patient, his brother, and son were 
submitted to Di’an Medical Laboratory for whole-exome sequencing. This analysis revealed a homozygous mutation in 
the ACE gene c.140A>G (p.Gln47Arg), confirmed through sanger sequencing. While the patient exhibited heterozygosity 
for this mutation, his brother and son tested negative, indicating an acquired condition (Table 2).

Imaging examinations
On May 24, 2023, a neuro endoscopic evacuation of a left temporal lobe hematoma was performed on the patient. 
However, on June 5, 2023, bilateral mydriasis developed, and a head computed tomography (CT) scan revealed 
significant brain swelling and midline shift, necessitating an emergency craniotomy for hematoma evacuation and left-
sided decompressive craniectomy. Subsequently, the patient experienced postoperative fever, and lumbar puncture 
indicated intracranial infection, which was managed with meropenem and vancomycin. On June 6, a subcutaneous 
hematoma emerged, leading to a left temporal extradural hematoma evacuation. Despite the procedure’s repetition on 
June 10 due to recurrence, the patient’s consciousness deteriorated on June 16 (Glasgow coma scale score E1V1M3), 
exhibiting unequal pupils and sluggish light reflex. A CT scan revealed increased subcutaneous effusion and pronounced 
rightward midline shift, indicative of local brain herniation. Another hematoma evacuation was conducted, followed by 
ongoing intensive care unit management (Figure 1A).

During hospitalization, a decline in the patient’s hemoglobin levels was observed, and on June 30, swelling at the right 
hip incision site was noted. Subsequent CT imaging of the hip revealed a hematoma, while a head magnetic resonance 
imaging unveiled new brainstem hemorrhage, subdural/epidural hematoma at the left temporoparietal region, bleeding 
in the anterior horn of the left lateral ventricle, and ventricular hemorrhage. Hemostatic and plasma transfusion therapies 
were administered to address these conditions (Figure 2 and Figure 3). Following up on July 16, a repeat head CT scan 
revealed increased subcutaneous bleeding in the right surgical area and a slight rise in midline shift to the right. 
Intermittent transfusions of cryoprecipitate were provided to enhance coagulation (Figure 1B).

FINAL DIAGNOSIS
Given the clinical presentation and genetic analysis results, the diagnosis of acquired FXIII deficiency was established for 
the patient.

TREATMENT
As part of the treatment regimen, weekly infusions of 10 units of cryoprecipitate were administered as prophylaxis 
against future bleeding episodes. From July 19, 2023, through December 29, 2023.

OUTCOME AND FOLLOW-UP
Subsequently, the patient exhibited improved consciousness, characterized by clear mentation and restored mobility.
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Table 1 Changes in hemostatic parameters throughout time

FXIII antigen (%) INR APTT ratio Fibrinogen (mg/dL)

Reference ranges 75.2-154.8 0.80-1.20 24.5-31.7 1.80-4.00

At diagnosis 49.2 1.06 29.6 5.3

Last blood sample 37.7 0.98 27.3 5.14

FXIII: Factor XIII; INR: International normalized ratio; APTT: Activated partial thromboplastin time.

Table 2 Blood test

Patient Reference ranges

Coagulation-active factor VII (%) 90.8 50-150

Coagulation-active factor VIII (%) 170.7 50-150

Antithrombin III activity (%) 100.5 70-125

Fibrinolytic-antifibrinolytic complex (ng/mL) 1.14 < 0.85

Thrombin regulatory protein antigen (IU/mL) 12.08 3.82-13.35

Platelet count (x109/L) 352 125-350

Protein C activity (%) 104.7 70-140

Protein S Activity (%) 113.5 55-130

IgG (mg/dL) 9.63 8.60-17.40

IgA (mg/dL) 1.94 1.00-4.20

IgM (mg/dL) 0.63 0.30-2.20

C3 (mg/dL) 0.70-1.40 1.1

C4 (mg/dL) 0.10-0.40 0.32

DISCUSSION
Acquired FXIII deficiency originates from the production of FXIII inhibitors by autoantibodies targeting FXIII[6]. This 
autoimmune phenomenon typically emerges in individuals of middle to advanced age, with a tendency towards onset in 
older individuals and no apparent gender predilection. Patients afflicted with acquired FXIII deficiency, characterized by 
the presence of FXIII inhibitors, are predisposed to severe episodes of bleeding. These inhibitors can hinder the activity, 
function, or alter the reactivity of fibrin substrates by obstructing the activation of FXI[7]. Consequently, this interference 
results in abnormal cross-linking between fibrin monomers, leading to the formation of unstable plasma fibrin clots. 
Clinically, this manifests as severe and recurrent spontaneous bleeding, spanning various anatomical sites[8]. Common 
presentations encompass bruising of the skin and mucosa, hematoma formation in soft tissues and muscles, visceral 
bleeding, postoperative bleeding delays, and, in severe instances, intracranial hemorrhage[9]. The wide array of bleeding 
manifestations underscores the intricate nature of acquired FXIII deficiency, underscoring the necessity for clinicians to 
exercise vigilance in identifying and managing this condition[10,11]. The profound impact on hemostasis, demonstrated 
by the instability of fibrin clots, mandates a multidisciplinary approach for accurate diagnosis, treatment, and ongoing 
patient care[12].

This case highlights a distinct occurrence of acquired FXIII deficiency, an uncommon hematological anomaly often 
eclipsed by more prevalent coagulation disorders. FXIII serves as a pivotal enzyme in the clotting cascade, crucial for 
fibrin cross-linkage and clot stabilization. Deficiency in FXIII can precipitate severe and recurring episodes of bleeding, 
mirroring the observations in our patient[13]. The patient’s recurrent intracranial hemorrhages, notably following 
surgical procedures, alongside the emergence of a right hip hematoma in the absence of significant medical or familial 
bleeding history, presented a diagnostic conundrum. The lack of conventional risk factors such as hypertension, diabetes, 
or prior cerebrovascular ailments further added complexity to the clinical scenario. The persistent recurrence of 
hemorrhagic events despite surgical interventions and routine postoperative management suggested an underlying 
coagulopathic condition[14].

In the context of FXIII deficiency, intracranial hemorrhage poses a particularly grave risk due to its high mortality and 
morbidity rates[15]. The patient’s deteriorating neurological status, marked by declining Glasgow coma scale scores and 
pupil asymmetry, warranted multiple neurosurgical interventions. The persistence of hemorrhagic events despite these 
interventions underscored the necessity for reevaluation of diagnosis and treatment strategies. The definitive diagnosis of 
acquired FXIII deficiency was established through genetic analysis, revealing a homozygous mutation in the ACE gene. 
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Figure 1 Head computed tomography scan. A: Head computed tomography scan at the time of initial treatment. The left side is a preoperative image. The 
right side is head computed tomography scan at rebleeding on day 4; B: Head computed tomography scan during treatment. The left side is a preoperative image. 
The right side is a postoperative image.

Figure 2 Head magnetic resonance imaging scan at rebleeding on day 18. The left side is T1-weighted imaging. The right side is T2-weighted imaging.

Notably, this mutation is not conventionally associated with coagulation disorders, suggesting a unique phenotype or a 
secondary mutation influencing FXIII levels. The patient’s heterozygous genotype and the absence of the mutation in his 
immediate family members imply an acquired rather than an inherited etiology[16].

The management of acquired FXIII deficiency predominantly revolves around FXIII replacement therapy. Our patient 
exhibited a favorable response to prophylactic cryoprecipitate transfusions, which provide a concentrated source of FXIII
[17]. The cessation of hemorrhagic episodes following the initiation of this treatment underscores the critical role of timely 
diagnosis and appropriate therapeutic interventions in such clinical scenarios. Additionally, this case prompts critical 
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Figure 3 Right hip magnetic resonance imaging scan at rebleeding on day 18. The left side is T1-weighted imaging. The right side is T2-weighted 
imaging.

inquiry into the necessity of screening for coagulation disorders in individuals presenting with unexplained intracranial 
hemorrhage[18]. Existing guidelines typically do not advocate for routine coagulation factor assessments in the absence of 
suggestive clinical history[19]. Nonetheless, this case serves as a poignant reminder that rare coagulopathies may 
manifest even in patients lacking significant bleeding antecedents or identifiable risk factors.

Moreover, the treatment of individuals afflicted with acquired FXIII deficiency necessitates a multidisciplinary 
strategy, engaging hematologists, neurosurgeons, and critical care experts. Balancing the risk of recurrent hemorrhage, 
the prospect of immune-mediated inhibitor formation, and the requirement for sustained prophylactic measures 
demands meticulous consideration of the patient's holistic well-being and quality of life[20].

In conclusion, this case underscores the imperative of contemplating acquired coagulopathies in individuals experi-
encing unexplained and recurrent hemorrhagic episodes. Furthermore, it underscores the value of thorough genetic 
analysis in uncovering uncommon coagulation anomalies, which can substantially influence patient care and prognosis. 
Subsequent investigations could delve into elucidating the pathophysiological mechanisms underpinning mutations in 
the ACE gene and their interplay with coagulation pathways[21].

CONCLUSION
Acquired FXIII deficiency, albeit uncommon, warrants consideration in individuals presenting with inexplicable 
hemorrhagic episodes. Genetic testing emerges as pivotal in the diagnosis and therapeutic approach to such instances.
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