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ABSTRACT

Factor XI (FXI) deficiency is a rare coagulopathy characterized by poor correlation between plasma levels and
bleeding risk, complicating its management. We report the case of a 24-year-old female patient with no family
history of hemostatic disorders, who presented with unexplored episodes of epistaxis during childhood, without
any other hemorrhagic events. An isolated prolongation of activated partial thromboplastin time (aPTT) was in-
cidentally discovered during preoperative evaluation for tonsillectomy, with normal prothrombin time (PT) and
fibrinogen levels. Investigations revealed severe FXI deficiency (1.8%). This case illustrates the importance of
preoperative evaluation in screening for silent coagulation disorders and the necessity of individualized bleed-
ing risk assessment according to the surgical procedure.
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Introduction

Factor XI (FXI) deficiency, also known as hemophilia C, is a rare
congenital coagulopathy characterized by variable hemorrhagic ex-
pression [1]. First described in 1955, this condition is transmitted
primarily through autosomal recessive inheritance. Homozygous
subjects typically present with plasma FXI activity below 20%, while
heterozygotes display values between 20 and 60% (vs. 50-150% for
normal range). However, the occurrence of hemorrhagic episodes in
certain heterozygotes suggests a more complex determinism than
simple Mendelian recessivity. Clinical variability, often dissociated
from plasma FXI levels, constitutes a challenge for risk assessment
and management, particularly in surgical contexts. The objective of
this work is to report a rare observation of isolated FXI deficiency,
discovered incidentally during preoperative evaluation in an asymp-
tomatic patient.

Observation

We present a 24-year-old female patient with no notable medical
or surgical history, referred to the Hematology Laboratory of Avicenne
Military Hospital in Marrakech for preoperative evaluation prior to

tonsillectomy. She presented no signs of active bleeding at the time
of consultation. In her medical history, she reported only episodes of
moderate and spontaneous epistaxis during childhood, which were
never investigated or treated. No family history of hemostatic disor-
ders was reported. The physical examination was normal. Hemostasis
evaluation revealed isolated prolongation of activated partial throm-
boplastin time (aPTT).

Results

Complete blood count was normal: white blood cells 7.5 G/L,
hemoglobin 13.2 g/dL, MCV 89 fL, platelets 246 G/L (Table 1). Pro-
thrombin time was 98 %. The aPTT was markedly prolonged at 109
seconds (control aPTT 28 seconds) with a ratio of 2.7 (normal value
< 1.2). Given this isolated prolongation of activated partial thrombo-
plastin time (aPTT) and the absence of heparin anticoagulation, a
mixing study was performed by combining equal parts of the patient’s
plasma with control plasma. This “patient plasma + control plasma”
aPTT showed complete correction to 34 seconds. The Rosner index,
calculated at 5.5 (positive threshold > 15), suggests the absence of
circulating inhibitors and points toward a deficiency in coagulation
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factor(s) rather than acquired inhibition. The search for lupus antico-
agulant by dRVVT and silica aPTT was negative.

The weight-based measurement of the factors showed:
. Factor VIII: 106% (N = 50-150)

. Factor IX: 46.7% (N = 50-150)

. Factor XI: 1.8% (N = 50-150)

The diagnosis of isolated Factor XI deficiency was established and
confirmed on a second sample.

Table 1: Biological test results of our patient.

Parameters Results Reference values
Patient aPTT: 109
| conotaprras | Roto<12
Ratio: 2.7
Prothrombin time 98 70-100
Factor VIII (%) 106 50-150
Factor IX (%) 46.7 50-150
Factor XI (%) 1.8 50-150
Hemoglobin (g/dL) 13.2 13-17
Mean corpuscular volume (fl) 89 82-98
White blood cells (G/L) 7.5 4-10
Platelets (G/L) 246 150-450
Discussion

Hemophilia C, or Rosenthal disease, is a rare congenital coagulop-
athy characterized by marked phenotypic variability. Its autosomal
recessive transmission explains its higher prevalence in certain pop-
ulations, notably Ashkenazi Jews. Outside these groups, as in our pa-
tient’s case, the deficiency remains exceptional [2]. The severe form,
defined by plasma FXI activity below 20%, is extremely rare, with an
estimated prevalence of 1-10 cases per million individuals [3]. This
rarity, combined with the frequent absence of spontaneous clinical
manifestations, often contributes to diagnostic delay, with patients
sometimes identified incidentally during preoperative evaluation.
Isolated prolongation of activated partial thromboplastin time (aPTT)
is an important but non-specific warning sign. Three main etiologies
may be suspected: anticoagulant treatment, deficiency of intrinsic
pathway factors, and the presence of circulating inhibitors, either
specific or lupus anticoagulant-type [4]. Among intrinsic factor defi-
ciencies, abnormalities of factors VIII, IX, and XI are associated with
clinical bleeding risk, while deficiencies of factor XII, prekallikrein,
or high-molecular-weight kininogen are generally asymptomatic. In
the absence of anticoagulation, a complete evaluation is warranted,
including a mixing study, factor assays, and measurement of the cir-
culating anticoagulant index (CAI), allowing differentiation between
constitutional deficiency and acquired inhibition.

The particularity of FXI deficiency lies in the frequent dissociation
between plasma levels and clinical expression. Unlike hemophilias A
and B, where the severity of bleeding manifestations is proportion-
al to factor activity, some patients with severe deficiency remain as-
ymptomatic, while others with only moderate deficiency may develop
severe bleeding, particularly in surgical or traumatic contexts [1,5].
This variability suggests the involvement of genetic modifiers, specif-
ic allelic variants, or environmental factors modulating the bleeding
phenotype. Interactions with other components of the coagulation
cascade and with local fibrinolytic mechanisms may also influence in-
dividual bleeding risk. Our case perfectly illustrates this heterogene-
ity. The patient, with severe deficiency (1.8%), was diagnosed inciden-
tally during preoperative evaluation, without major bleeding history,
apart from episodes of moderate childhood epistaxis. This situation
raises a common clinical dilemma: should prophylactic replacement
therapy be proposed for a severely deficient but asymptomatic pa-
tient? Available recommendations remain fragmentary and non-con-
sensual [6], highlighting the need for an individualized approach.
Management must be stratified according to the type of surgery, the
mucosal or non-mucosal nature of the operative site, bleeding history,
and FXI level. For low-risk procedures, careful monitoring may suf-
fice, whereas for interventions at highly vascularized sites, such as
tonsillectomy, prophylaxis with fresh frozen plasma (FFP) or specific
FXI concentrates is generally recommended [7,8].

Antifibrinolytics provide a useful adjunct, particularly for limiting
local fibrinolysis in mucosal tissues where bleeding risk is higher. Pre-
operative planning must include the exact substitution protocol, mon-
itoring of post-transfusion plasma levels, and treatment adjustment
according to intraoperative events. The role of the medical biologist is
central—not only in guiding diagnosis when faced with isolated aPTT
prolongation, but also in actively contributing to therapeutic deci-
sion-making in collaboration with the hematologist and surgeon. The
mixing study helps determine the presence or absence of circulating
inhibitors, while factor assays confirm the specific deficiency. This
approach reduces unnecessary investigations, avoids diagnostic de-
lays, and ensures safe management. In our case, this strategy enabled
a rapid and precise diagnosis, allowing appropriate prophylaxis and
an uncomplicated tonsillectomy. Beyond this case, the observation
underscores a recurrent issue: the underestimation of rare bleeding
disorders in populations without recognized risk. Even in asymptom-
atic patients, such deficiencies may represent a significant latent risk,
justifying heightened vigilance and systematic exploration in surgical
contexts [9]. Recent literature confirms that early detection and indi-
vidualized prophylaxis planning improve surgical safety and signifi-
cantly reduce hemorrhagic complications. The patient ultimately un-
derwent tonsillectomy with preventive FFP administration, without
hemorrhagic complications.
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Thus, FXI deficiency requires a rigorous diagnostic approach, in-
dividualized bleeding risk assessment, and multidisciplinary coordi-
nation. Early recognition and proactive planning of prophylactic strat-
egies are key to ensuring surgical safety and optimizing patient care.

Conclusion

Factor XI deficiency constitutes a rare but clinically significant
cause of isolated aPTT prolongation. Its incidental detection, as ob-
served in our case, requires individualized bleeding risk assessment.
The therapeutic strategy must be adapted to the type of surgical in-
tervention, degree of deficiency, and patient’s bleeding history. In as-
ymptomatic forms, simple biological surveillance may suffice, while
replacement therapy with fresh frozen plasma or specific concen-
trates is recommended in high bleeding risk situations. Early recog-
nition of this pathology is essential to avoid diagnostic delays and in-
appropriate management [10]. Close coordination between medical
biologist, hematologist, and surgeon remains indispensable to opti-
mize surgical safety and overall patient management.
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Key Points

¢ [solated Factor XI deficiency identified incidentally in an
asymptomatic patient

e Isolated aPTT prolongation verified by mixing study and fac-
tor assays, without inhibitor presence

e Variable clinical expression: plasma FXI level does not always
reflect bleeding risk

¢  Preoperative evaluation and multidisciplinary consultation
essential for adequate management.

ISSN: 2574-1241
DOI: 10.26717/BJSTR.2025.63.009943

Hanane Dergaoui. Biomed | Sci & Tech Res
@ @ This work is licensed under Creative
Commons Attribution 4.0 License

Submission Link: https://biomedres.us/submit-manuscript.php

References

1. BargAA, Livnat T, Kenet G (2024) Factor XI deficiency: phenotypic age-re-
lated considerations and clinical approach towards bleeding risk assess-
ment. Blood 143: 1455-1464.

2. Mandal S, Gami S, Shah S (2020) A Case Report on an Extremely Rare
Disease: Factor XI Deficiency. Cureus 12: e10746.

3. Murray NP, llabaca ], Guzman E (2022) Management of mild congenital
deficiency of Factor XI with a Factor XI inhibitor in pregnancy: A clinical
case. Hematol Transfus Cell Ther 44: 444-446.

4.  Santoro RC, Molinari AC, Leotta M (2023) Isolated Prolongation of Ac-
tivated Partial Thromboplastin Time: Not Just Bleeding Risk! Medicina
(Mex) 59: 1169.

5. Lewandowska MD, Connors JM (2021) Factor XI Deficiency. Hematol On-
col Clin North Am 35: 1157-1169.

6. Loggetto SR, Verissimo MP de A, Darrigo-Junior LG, Ricardo Dos Santos
Simdes, Wanderley Marques Bernardo, et al. (2022) Guidelines on sickle
cell disease: primary stroke prevention in children and adolescents. Asso-
ciagdo Brasileira de Hematologia, Hemoterapia e Terapia Celular Guide-
lines project: Associagdo Médica Brasileira - 2021. Hematol Transfus Cell
Ther 44: 85-94.

7. Kianian S, Scorsese G, Zabirowicz E (2023) Perioperative Management of
a Patient with Hemophilia C and Allergy to Fresh Frozen Plasma. Case Rep
Anesthesiol 2023: 8973346.

8. Salomon O, Gailani D (2022) A proposal for managing bleeding in patients
on therapeutic factor XI(a) inhibitors. ] Thromb Haemost JTH 20: 32-38.

9. Willems SPE, Cnossen MH, van Es N, Paul L den Exter, [Imar C Kruis, et al.
(2025) Bleeding symptoms in persons with rare bleeding disorders and
a heterozygous genotype: data from the Rare Bleeding Disorders in the
Netherlands study. ] Thromb Haemost JTH 23: 1787-1799.

10. Handa S, Sterpi M, Sacchi De Camargo Correia G, David S Frankel, Yaakov
Beilin, et al. (2023) Obstetric and perioperative management of patients
with factor XI deficiency: a retrospective observational study. Blood Adv

7:1967-1975.

Assets of Publishing with us
BIOMEDICAL

RESEARCHES ¢ Global archiving of articles

Immediate, unrestricted online access

& A .
Ov TS <IN
[ WAy .

. [

Rigorous Peer Review Process
¢ Authors Retain Copyrights

¥ 3?” e Unique DOI for all articles

ISSN: 2574-1241

https://biomedres.us/

Copyright@ :

Hanane Dergaoui | Biomed ] Sci & Tech Res | BJSTR.MS.ID.009943.

55896


https://dx.doi.org/10.26717/BJSTR.2025.63.009943
https://pubmed.ncbi.nlm.nih.gov/38194679/
https://pubmed.ncbi.nlm.nih.gov/38194679/
https://pubmed.ncbi.nlm.nih.gov/38194679/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7603878/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7603878/
https://pubmed.ncbi.nlm.nih.gov/33622647/
https://pubmed.ncbi.nlm.nih.gov/33622647/
https://pubmed.ncbi.nlm.nih.gov/33622647/
https://pubmed.ncbi.nlm.nih.gov/34535287/
https://pubmed.ncbi.nlm.nih.gov/34535287/
https://pubmed.ncbi.nlm.nih.gov/34857507/
https://pubmed.ncbi.nlm.nih.gov/34857507/
https://pubmed.ncbi.nlm.nih.gov/34857507/
https://pubmed.ncbi.nlm.nih.gov/34857507/
https://pubmed.ncbi.nlm.nih.gov/34857507/
https://pubmed.ncbi.nlm.nih.gov/34857507/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10076113/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10076113/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10076113/
https://pubmed.ncbi.nlm.nih.gov/34735741/
https://pubmed.ncbi.nlm.nih.gov/34735741/
https://pubmed.ncbi.nlm.nih.gov/40056984/
https://pubmed.ncbi.nlm.nih.gov/40056984/
https://pubmed.ncbi.nlm.nih.gov/40056984/
https://pubmed.ncbi.nlm.nih.gov/40056984/
https://pubmed.ncbi.nlm.nih.gov/36521104/
https://pubmed.ncbi.nlm.nih.gov/36521104/
https://pubmed.ncbi.nlm.nih.gov/36521104/
https://pubmed.ncbi.nlm.nih.gov/36521104/
https://dx.doi.org/10.26717/BJSTR.2025.63.009943

