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Autosomal-dominant Inheritance of the Prothrombin
Gene Mutation in a Puerto Rican Family: A Case Study

Raul H. Morales-Borges, MD

Splenicinfarction is rare and the prothrombin gene mutation (PGM) is not commonly
observed in Puerto Rico. PGM is present in 1% of the general population, and in 7% of
the people with deep venous thrombosis (DVT); it is found in up to 40% of patients
with splenic-portal-mesenteric thrombosis. Our study has identified a Puerto Rican
family of four generations whose members all have inherited PGM in an autosomal
dominant manner. The eldest member of the family, an 82-year-old male, presented
with DVT of the lower extremity. The man’s 62-year-old daughter had suffered a
splenicinfarction; his 37-year-old grandson presented with superficial and deep vein
thrombosis (SDVT), and his great-grandson of 8 years was asymptomatic at the time
of the report. This is the second report of PGM as the cause of a hypercoagulable
state and the first reported PGM-related splenic infarction in Puerto Rico. We need
to test for genetic hypercoagulable states in the members of Puerto Rican families
with thromboembolism. Once testing has revealed the existence of such states in a
given family, it is important that the family members receive genetic counseling. [P

R Health Sci J 2012;4:232-234]

enous thromboembolism (VTE) is a multifactorial
Vdisease that promotes venous thrombus formation;

VTE generally occurs in the presence of three factors
known collectively as Virchow’s triad: alterations in blood
flow (i.e., stasis), vascular endothelial injury, and alterations
in the constituents of the blood (i.e., inherited or acquired
hypercoagulable state). It is generally accepted that the eventual
clot formation is caused by the interaction of genetic and
other factors (1). Among the inherited risk factors are single
nucleotide polymorphisms (SNP’s) and (the most common)
PGM (2). PGM is the most recent cause of hereditary
thrombophilia to have had the genetic mutation elucidated. It is
prevalent in white populations and has an overall carrier rate of
1.0% (3).In 1996, Poort etal. (4) described a guanine to adenine
substitution in the 3’untranslated region of the prothrombin
gene with the only apparent phenotypic manifestation being an
elevated plasma concentration of prothrombin (115% to 130%).
The mechanism for the hypercoagulable state is still under
study, but it is reasonable to conclude that the elevated plasma
prothrombin concentration provides an increased substrate
for thrombin formation (4). Elevated levels of PGM may also
inhibit the activated protein C (APC)- mediated inactivation of
factor V Leiden leading to a procoagulant state (5).

In carriers, the relative risk for VTE is increased between
two-and-six-fold over that risk found in non-carriers (2). It is
associated with cerebral vein thrombosis (6) and ischemic stroke
(7,8,9), the recurrence of DVT’s following discontinuation of
anticoagulant therapy and arterial thrombosis (10, 11), multiple
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hepatic infarctions (12), thrombophilia in pregnancy (10), and
portal-splenic-mesenteric venous thrombosis (13, 14).

We describe a Puerto Rican family of four generations, the
members of which have thrombophilia and were identified as
having PGM. One of them presented with splenic infarction,
which is a rare manifestation of this hypercoagulable state: only
one case, has so far been reported in the medical literature.

Case Report

Caseno. 1

A 62-year-old female presented with non-specific
gastrointestinal symptoms and marked left upper-quadrant
abdominal pain in March of 2006. She had diabetes type II,
high blood pressure, and peripheral venous insufficiency. An
examination revealed that she had a normal pressure and pulse.
There was generalized upper abdominal tenderness, but no
guarding or rebound. There was no hepatosplenomegaly. Her
cardiorespiratory examination was unremarkable. Nuclear
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imaging of the liver and spleen showed a photopenic defect
in the spleen area suggestive of ischemic spleen infarct. A
thrombophilia screen for anticardiolipin antibodies, lupus
anticoagulant, protein C and S deficiency, factor V Leiden
mutation and paroxysmal nocturnal haemoglobinuria was
negative. She was found to have one copy of the prothrombin
G20210A mutation. Her father, two brothers, one daughter, and
two sons were subsequently tested and her father (case no. 2)
and one son (case no. 3) were found to be positive for PGM,
with one copy of the G20210A mutation.
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Figure 1. Autosomal Dominant Inheritance of PGM. Family pedigree
showing PGM inheritance.

Case No. 2

This is an 82-years-old male with benign prostatic hyperplasia
with a history of having had a transurethral resection of the
prostate (in 1996); in June of 2001, he presented with a swollen
and tender leftleg, which - according to the patient - had evolved
over the previous few days. A venous Doppler/duplex of his
lower extremities revealed an acute DVT of the left common
deep and superficial femoral veins and one of the peroneal
veins. He was admitted and anticoagulated successfully for 3
moths. Since his daughter was a carrier of PGM, a work-up of
the patient was done; it revealed that he had one copy of the
G20210A mutation.

Case no. 3

A 37-year-old male presented with superficial vein thrombosis
of the right laser saphenous vein in February of 2005. He had
a history of having had peripheral vein insufficiency since
childhood and in March of 2004 had had outpatient surgery
for varicose veins (right leg); he has been using aspirin since
then. Since both his mother and his maternal grandfather with
PGM and TVE, thrombophilia screen was performed, and he
was also found to have one copy of the prothrombin G20210A
mutation. In view of the strong family history of PGM-related
thrombophilia, his three children were screened in 2005; one son,
8 years old, was found to have one copy of PGM (case no. 4).

Case no. 4

An 8-year-old old child, asymptomatic, healthy, and with
normal development, was found upon examination to be positive
for PGM, as stated above. He was not taking any medication.
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Discussion

A 21-kb pair gene localized on chromosome 11 encodes
prothrombin. Poort etal. identified PGM in 1996, and since then
several cases have been reported; these individuals also report
suffering from DVT of the upper and lower extremities, celiac
axis, spleen, liver, portal system, mesentery, central nervous
system (CNS), among other sites (15).

The cases discussed herein go together with those already
report in the current literature and add PGM as a cause of
hypercoagulable states in Puerto Rican patients (7, 8). Prior
reports on Puerto Rican patients include that of Y. Reyes-
Iglesias et al., which describes the coexistence of the primary
antiphospholipid syndrome and protein S deficiency (two
recognized prothrombotic states) in two adults from the same
family who both suffered from ischemic strokes (8), and that
M. Cruz-Amy and R. Hunter-Mellado, which describes three
patients with Factor V Leiden mutation, two of which patients
were found to have the prothrombin G20210A mutation (7).
‘We present the second case of splenic infarction associated with
PGM (case 1). The first case describes a fifteen-year-old female
who was taking a third-generation combined oral contraceptive
pill to treat dysmenorrhea and presented with abdominal pain
and vomiting. A computed tomography scan was performed and
revealed coeliac axis thrombosis and splenic infarction. PGM
was discovered to be heterozygous in the patient as well as her
mother and younger brother (14).

With respect to the members of these families, it is
important that health care providers be aware that patients
with thrombophilia should undergo genetic testing and
receive genetic counseling (as recommended by Elizabeth A.
Varga) (16). Genetic counselors, help both physicians and
patients to identify individuals and families at risk for inherited
thrombophilia; they offer and explain genetic testing to patients
and families, facilitate patient-focused decision-making, obtain
informed consent prior to testing, interpret test results, explain
inheritance patterns, discuss the implications of thrombophilia
to family members, and provide education and support
resources. So, genetic counseling was provided to each member
of the family.

Conclusion

We need to search for PGM in our Puerto Rican families with
thrombophilia. Once identified, individuals with this inherited
mutation need to be educated in order to prevent and reduce the
morbidity and mortality associated with these conditions. Our
description of splenic infarction related to the PGM illustrates
that an unusual or atypical localization of venous thrombosis
may be a manifestation of thrombophilia. This emphasizes the
importance of genetic screening in these cases, even when there
are no other specific signs or symptoms.
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Resumen

El infarto del bazo es raro y la Mutacidon del Gene de
Protrombina (MGP) no es comiin en Puerto Rico. La MGP
se encuentra en 1% de la poblacion general, 7% de la gente
con trombosis venosa profunda (TVP) y hasta un 40% de
los pacientes con trombosis esplénica-portal-mesentéricas.
Se ha identificado una familia puertorriqueia con cuatro
generaciones con herencia autosémica dominante de la MGP.
El paciente de mayor edad se present6 con un TVP de las
extremidades inferiores. La hija tuvo un infarto del bazo, el nieto
tuvo trombosis venosa superficial y profunda (TVSP) de las
extremidades inferiores y el biznieto es un nifo asintomdtico
hasta el momento de este reporte. Este es el segundo reporte de
MGP como una causa de estado hypercoagulable y el primero
relacionado ainfarto del bazo en Puerto Rico. Nosotros tenemos
que investigar los estados hypercoagulable genéticos en familias
puertorriquenas con trombo-embolismo. El aspecto relevante
de estas familias es que tenemos que realizar consejeria genética
una vez se obtengan estas pruebas.
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