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CURRENT CLINICAL PRACTICE

Peri-operative Management of Heparin-Induced
Thrombocytopenia Syndrome in a Patient With a
Suspected Gynecologic Malignancy

Bradley M. Burger, Abbey Burger, Caroline Cromwell, Marta Crispens, Alecia Fields,
Maria L. Smalley, Richard M. Boulay, M. Bijoy Thomas, and Martin A. Martino

Seminars in

Oficdlogy

At times we encounter clinical prob-
lems for which there are no directly
applicable evidence-based solutions,
but we are compelled by circumstan-
ces to act. When doing so we rely on
related evidence, general principles of
best medical practice, and our expe-
rience. Each “Current Clinical Prac-
tice” feature article in Seminars in
Oncology describes such a challeng-
ing presentation and offers treatment
approaches from selected specialists.
We invite readers' comments and
questions, which, with your approval,
will be published in subsequent
issues of the Journal. It is hoped that
sharing our views and experiences
will better inform our management
decisions when we next encounter
similar challenging patients. Please
send your comments on the articles,
your challenging cases, and your
treatment successes to me at dr.gjmor
ris@gmail.com. | look forward to a
lively discussion.

Gloria J. Morris, MD, PhD
Current Clinical Practice Feature
Editor

hromboembolic disease rep-
resents the second leading
cause of morbidity and mo-
rtality among patients with malig-
n:mcy.l’2 For patients with acute

Address correspondence to Gloria J. Morris,
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thromboembolic disease who are
hemodynamically stable, initial treat-
ment with low-molecular-weight
subcutaneous heparin is recom-
mended secondary to their high bio-
availability, longer halflife, and de-
creased variation in the anticoagulant
response.’

Approximately one in three
hospitalized patients are exposed
to hf:parin.4 Heparin-induced
thrombocytopenia (HIT) is a seri-
ous potential side effect in patients
receiving heparin therapy. While
the absolute incidence is low,
close to 0.2% of patients receiving
unfractionated heparin, the mor-
bidity and mortality risks are
significant. These include approxi-
mately a 20% mortality rate and a
10% major morbidity rate. Throm-
botic events are fatal in 21% of
patients with HIT.*

HIT should be suspected clini-
cally in patients whose platelet
counts decreases by 50% and/or
who have thrombosis 5-14 days
after starting heparin therapy.’
HIT is caused by antibodies that
attack the heparin/plate factor 4-
antigen complex on platelets;
upon activating them, they cause
the release of pro-coagulant and
vasoconstrictive substances.® This
can result in limb-threatening
venous clots and life-threatening
pulmonary emboli.

HIT is usually verified with lab-
oratory studies, including the sero-
tonin release assay (SRA), heparin-
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induced platelet aggregation assay
(HIPA), or heparin—platelet factor 4
(H-PF4) enzyme-linked immuno-
sorbent assay (ELISA). The com-
bined use of two or more of these
tests improves the sensitivity and
specificity of the HIT diagnosis.”
Once HIT is diagnosed, heparin
should be discontinued and alterna-
tive anticoagulation therapy should
be initiated. Direct thrombin inhib-
itors such as lepirudin, argatroban,
and bivalirudin are acceptable
alternatives.”

Argatroban, derived from r-argi-
nine, is the only anticoagulant
approved for both interventional
and non-interventional settings for
patients diagnosed with HIT. Arga-
troban is hepatically metabolized
and can be administered safely in
patients with renal disease.”
For long-term anticoagulation in
patients with HIT, argatroban can
be transitioned to warfarin therapy
once platelets have reached at least
150,000/uL.® There should be at
least 5 days of combination arg-
atroban-warfarin therapy with a
goal international normalized ratio
(NR) of 2.0-3.0 before argatroban
is discontinued.® Warfarin therapy
should be continued for at least
2-3 months in HIT patients who
do not experience a thrombolic
event, at least 3-6 months in
patients with HIT and a thrombolic
event, and potentially extended fur-
ther in patients with a malignancy.’
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While perioperative manage-
ment of warfarin and heparin vari-
eties are well understood, much
less is known about the perioper-
ative management of argatroban.
We present a case of a patient
with recently diagnosed HIT
requiring emergent surgery for a
suspicious gynecologic mass. The
recommendations of a multidiscip-
linary team.

CASE REPORT

A 56-year-old nulliparous (GO)
white female presented to the
emergency department with pain-
ful swelling of the left lower
extremity extending from the calf
upwards into the thigh. A duplex
ultrasound revealed a deep venous
thrombosis (DVT) that extended
from the left popliteal vein to the
common femoral vein. Although
not dyspneic, a computed tomog-
raphy (CT) scans of the chest,
abdomen, and pelvis done for sys-
temic evaluation demonstrated
bilateral pulmonary emboli, and
additionally detected a large heter-
ogeneous cystic mass with solid
components in the pelvis that
measured 13.7 x 109 x 11 cm
in size with mild left hydroneph-
rosis. The patient was admitted to
the hospital to a general medicine
service, was started on intrave-
nous heparin for anticoagulation,
and the gynecologic oncology
service was consulted. Two days
into her hospital course, she
underwent placement of a Green-
field filter in preparation for surgi-
cal removal of the pelvic mass,
slated ideally in 10-14 days hence.
She was discharged to home on
enoxaparin 80 mg subcutaneously
twice daily for anticoagulation.
Her platelet count during the
admission was recorded at 225K/
pL (normal range 140-400K/pL),
and remained stable until dis-
charge.

The patient’s past medical his-
tory is significant for right breast
cancer in 2006 and chronic sinus
infections. Her surgical history

includes a partial mastectomy of
the right breast in 2006, recon-
struction of her right ankle, appen-
dectomy, and tonsillectomy. The
family history is remarkable for
breast cancer in her mother and
her maternal and paternal grand-
mothers. In addition, her family
history is relevant for numerous
accounts of thrombi in her
mother, sister, and maternal uncle.
The patient describes herself as a
social consumer of alcohol with a
40-pack year history of tobacco
abuse.

Medications prior to this admis-
sion included a seasonal allergy
drug as needed and allergy injec-
tions every 3 weeks. She had an
extensive history of anaphylactic
reactions to antibiotics, including
penicillins, cephalosporins, sulfa
drugs, and levofloxacin. Due to
her extensive history of antibiotic
sensitivities, the patient was
scheduled to be readmitted to the
hospital prior to the surgical rem-
oval of the pelvic mass for desensi-
tization to antibiotics.

Upon readmission, however,
her platelet count had decreased
to 79K/pL. The patient was sus-
pected of experiencing HIT and
her blood was examined for
heparin-associated platelet anti-
bodies with an ELISA test. Anti-
bodies to the H-PF4 complex were
discovered and HIT was confirmed
with a positive SRA test. Enoxa-
parin  was discontinued, the
patient was started on argatroban,
and surgery was postponed.

Three days later, the patient
complained of dyspnea with
abdominal discomfort. Repeat CT
scan revealed new onset ascites
with a growth of the pelvic mass
to 17 x 12 cm. The scan also
demonstrated a continued left
lower extremity venous thrombo-
sis with diminishing bilateral pul-
monary emboli. Her platelet count
was 183K/pL. Subsequently, her
creatinine levels had elevated from
0.6 to 1.1 over the previous 8 days.
It was suspected that the enlarging
mass was causing acute renal

insufficiency secondary to ureteral
obstruction and the decision was
made to surgically remove the
mass. Argatroban was discontin-
ued 4 hours prior to surgery and
the patient underwent exploratory
laparotomy, total abdominal hys-
terectomy, bilateral  salpingo-
oophorectomy, tumor debulking,
extensive dissection of the left
retroperitoneal space, and tumor
staging. Argatroban was restarted
on postoperative day 2 and the
medical team arranged for the
patient to begin outpatient chemo-
therapy treatment with bleomy-
cin, etoposide, and cisplatin ba-
sed on a final pathology report re-
vealing a stage IIIC left ovarian pri-
mitive neuro-ectodermal tumor
arising in the background of a
grade 3 endometroid carcinoma

(Figure). However, when the
patient began  chemotherapy
1 month later, CT imaging

revealed progression of her dis-
ease, including multiple new pel-
vic masses of which the largest
measured 8 X 5 cm in size and
suspected pulmonary lesions sus-
picious for metastasis. At this time,
the patient declined further che-
motherapy treatment.

We posed the following clinical
questions: (1) What would you
recommend for the preoperative
management of a patient with a
recent history of a DVT and/or
pulmonary embolism (PE)? (2)
How do you recommend manag-
ing argatroban in a patient with
HIT when surgery is advisable?
(3) How would you manage this
primitive neuroectodermal tumor
postoperatively?.

Hematologist’'s Expert
Opinion

This case brings up a few rele-
vant issues. The challenges in this
case include surgery in the setting
of recent thrombosis, thrombosis
in the setting of malignancy, as
well as postoperative management
of alternative anticoagulation in a
high-risk patient. Generally, in the
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Figure. Primitive neuroectodermal tumor arising in an endometrioid carci-
noma. The primary site for this neoplasm was the 13 x 8 x 7.5 cm left ovary,
which on section (A) reveals a partly cystic, partly solid appearance. Multiple
metastases were identified in the pelvis and abdomen. Histologically, the scant
endometrioid component of the tumor is composed of malignant glands that
express cytokeratin 7, vimentin, estrogen receptor and PAX8. (B) The majority
of the tumor is represented by the primitive neuroectodermal component.
These areas are composed of small cells with scant cytoplasm arranged in
sheets, cords and rosettes (Figure 2). Mitoses are abundant, and necrosis is
present. Immunohistochemical evaluation reveals expression of vimentin, CD56
and Fli-1, while epithelial markers (Cam 5.2, AE1/AE3, cytokeratin 7, epithelial
membrane antigen), GFAP, neurofilament, inhibin and desmin are negative.
CD99 immunostain shows a perinuclear dot-like pattern of positivity. Courtesy
of Dr. Elizabeth Dellers, LeHigh Valley Health Network, Department of Pathol-
ogy, Allentown, PA.

setting of recent thrombosis,
guidelines recommend that elec-
tive surgery should be avoided.
During the first month after a
thrombosis, there is a 1% absolute
increase in the risk of recurrence
each day without anticoagulation.
In this situation, surgery could
not be delayed; however, even a

2-week delay decreases the risk of
further thrombosis.

In the setting of HIT, inferior
vena cava filter placement should
be avoided as the risk of venous
thromboembolism is very high,
and filter placement serves as
nidus for thrombosis. What is
interesting in this case is that she

did not develop her initial throm-
bosis in the setting of platelet
activation due to HIT, but that
HIT developed during her treat-
ment for thrombosis. However,
regardless of the initial reason for
initiation of heparin therapy, risk of
further thrombosis remains. The
incidence of HIT in the setting of
malignancy has been found to be
increased compared to the general
population. Prandoni et al have
reported the incidence of HIT to
be 1.5% in cancer patients as
opposed to 0.7% in patients with-
out cancer, and higher thrombotic
rates in cancer patients with HIT
have been reported.” Patients are
considered less prothrombic when
the platelet count has improved,
and ideally surgery is delayed until
the antibody has cleared.

As a hematologist, the goal is to
find the balance between throm-
botic risk and bleeding risk in
each patient. However, in the
surgical setting this cannot be
performed in a vacuum and
understanding the surgical risk of
bleeding, which can vary based
on the procedure, is crucial. In
settings such as these, the timing
of discontinuation of anticoagu-
lant therapy should be based on
the half-life of the drug and bleed-
ing risk associated with the sur-
gery. We extrapolate from re-
commendations regarding intrave-
nous heparin use when alternative
anticoagulants are used. The elimi-
nation halflife of heparin ranges
from 30-120 minutes. Thus, guide-
lines advise that unfractionated hep-
arin should be stopped 4 hours
before surgery. Given this, we
generally advise withholding arga-
troban for 2 hours, based on its
half-life of 40-51 minutes, with
partial thromboplastin time (PTT)
evaluation to ensure normalization
prior to proceeding.

Determining when to restart
anticoagulation often requires
input of the surgeon to understand
bleeding risk if anticoagulation is
started too early and input of the
hematologist to try to determine
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thrombotic risk during the anti-
coagulant-free window. The closer
to surgery anticoagulation is
started, the higher the bleeding
risk. Bleeding risk is considered
highest when anticoagulation is
given 8 hours postoperatively and
lowest when given 24 hours post-
operatively. In this patient with
high thrombotic risk, restarting
anticoagulation 12-18 hours post-
operatively, assuming adequate
hemostasis was achieved is rea-
sonable.

In this type of situation, each
patient must be viewed independ-
ently, with their various risk factors
taken into account. Multidiscipli-
nary communication and manage-
ment is vital to success.

Caroline I. Cromwell, MD, MSCR
Department of Hematology
Smilow Cancer Hospital
Yale-New Haven Cancer Center
New Haven, CT

Gynecologic Oncologist’s
Expert Opinion

Armand Trousseau initially
described in 1865 the syndrome
of unexplained, migratory throm-
boses that precede or appear
concomitantly with diagnosis of
visceral malignancy.'’ In a retro-
spective review of 654 patients
undergoing exploratory laparot-
omy for gynecologic malignancy,
25 (3.4%) patients were found to
have preoperative DvT."! Among
patients undergoing surgery for
ovarian cancer, the incidence of
preoperative DVT has been esti-
mated to be 6%-25%'"'? and
DVT with PE, 11.1%.'° The
preferred treatment is heparin
or low molecular weight he-
parin (LMWH), with vitamin K
antagonists being relatively in-
active.'?

There is limited information
available to guide the clinician in
the management of pre-operative
thromboembolic disease. The Ame-
rican College of Chest Physicians
evidence-based guidelines for the

perioperative  management  of
antithrombotic therapy, 9th edi-
tion, provides no recommendation
regarding this issue. 4 Orr et al rec-
ommend that surgery be delayed at
least 4 weeks after the diagnosis
thromboembolic disease.'”
Shiozaki et al described their
management of 25 patients under-
going laparotomy for gynecologic
malignancy who were diagnosed
preoperatively with DVT."' Three
patients with only a small, organ-
ized thrombus were treated with
standard venous thromboembo-
lism (VTE) prophylaxis according
to American College of Chest
Physicians guidelines. The remain-
ing 22 patients were treated with
graduated compression stockings
and began anticoagulation with
heparin immediately upon diagno-
sis. Patients were treated with
heparin for a mean of 7.4 days
(range 3-24) prior to surgery. Hep-
arin was continued until a mean of
8.5 hours preoperatively and was
resumed at a mean of 10 hours
postoperatively. Sixteen patients
were treated with intermittent
pneumatic compression stockings
during and after surgery. In two
patients, an IVC filter was inserted
preoperatively. Postoperatively, six
(27%) patients had improvement
in their DVT. In 10 (46%) patients,
the DVT was unchanged and in six
(27%) patients, there was progres-
sion of the DVT, including two of
22 patients (9%) with clinical dete-
rioration, which was defined as
development of pelvic DVT or PE.
They recommended shorter or no
interruption in heparin therapy
and greater use of IVC filters.
Hoffman et al reported on the
management of 12 patients with
gynecologic malignancy that pre-
sented with DVT over a 3-year
period.'® Management was at the
discretion of the attending physi-
cian. IVC filter placement was
attempted in 10 patients, but was
unsuccessful in two due to tumor
compression of the IVC. Both of
these patients underwent IVC liga-
tion intraoperatively. One of these

patients, who had massive intra-
abdominal tumor burden, died of
intraoperative cardiac arrest
approximately 1 hour after the
IVC ligation was performed, possi-
bly due to pulmonary embolism.
Seven of 10 patients were treated
with at least 1 week of intravenous
heparinization prior to attempted
IVC filter placement. Heparin was
stopped 2—4 hours preoperatively.
Only three patients were treated
with heparin postoperatively. One
of these patients was uneventfully
bridged to warfarin therapy for
6 months. A second patient was
not started on heparin until post-
operative day 3, when she devel-
oped progression of her
thrombosis. Heparin was stopped
on postoperative day 9, when she
developed a left groin hematoma,
requiring return to the operating
room. The third patient developed
HIT and severe hemorrhage from
her endometrial cancer. These
investigators recommend 14 days
of heparin therapy preoperatively
to stabilize the clot with IVC place-
ment to prevent pulmonary embo-
lism intraoperatively.

Abid et al described the use of
preoperative IVC filter placement
in 39 patients with gynecologic
cancer and venous thromboembo-
lism diagnosed preoperatively
who required major surgery.'’ Of
these patients, 17 (39%) under-
went surgery within 6 weeks of
the diagnosis of thrombosis.
Patients did receive therapeutic
anticoagulation prior to and after
filter placement. The night prior to
their gynecologic surgery, patients
were treated with a prophylactic
dose of LMWH. A sequential com-
pression device was applied to the
unaffected limb during surgery.
Postoperatively the patients were
treated with a sequential compres-
sion device to the unaffected limb,
early ambulation, and prophylactic
doses of LMWH. No patient had a
worsening of her thrombosis
and there were no filter-related
complication. The authors note
that a short interval between the
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diagnosis of VTE and surgery was
not associated with increased peri-
operative morbidity.

At Vanderbilt, our general prac-
tice for a patient needing surgery
for a gynecologic malignancy who
presents with a venous throm-
boembolism is to treat with ther-
apeutic heparin or LMWH for 14
days preoperatively, when possi-
ble, to stabilize the clot. An IVC
filter is placed at the time of
surgery. Heparin is discontinued
6 hours preoperatively and LMWH
is discontinued 12 hours preoper-
atively. Therapeutic anticoagula-
tion is resumed 12 to 24 hours
postoperatively, when we are
assured that there are no bleeding
complications. Patients are dis-
charged to continue therapeutic
anticoagulation with LMWH for at
least 3 months for those with DVT
and for at least 6 months for
patients with PE. However, anti-
coagulation is not discontinued
until treatment is completed and
the patient’s cancer, the underly-
ing cause of the thrombosis, is
confirmed to be in remission. It is
important to keep in mind that
Trousseau’s syndrome is warfarin-
resistant. Also, IVC filters may not
be completely protective in Trous-
seau’s syndrome, as clots can form
anywhere in the venous system,
not just in the pelvis and lower
extremities.

Although uncommon, HIT is a
life-threatening complication of
anticoagulation with heparinoids.
There is a paucity of data to guide
its management in the periopera-
tive setting. Doepker and col-
leagues evaluated risk factors for
hemorrhage associated with arga-
troban therapy in the critically
ill.'® Major surgery prior to or
during argatroban therapy was
associated with the highest risk
of hemorrhage, relative risk 8.4
(95% confidence interval [CI],
2.3-30.1; P = .001). In all, 27
patients receiving argatroban ther-
apy for HIT underwent surgery,
with 10 (37%) undergoing an
abdominal procedure. Of these,

five (41.7%) experienced a bleed-
ing event. Bleeding complications
were most common in patients
following cardiac surgery. Hoff-
man et al recommended reducing
the initial argatroban dose to 0.5
pg/kg/min, adjusted to achieve
therapeutic activated PTTs to
decrease the risk of bleeding in
patients  post-coronary  artery
bypass graft surgery.'” This strategy
might be applied to post-abdominal
surgery patients, as well.

Peripheral primitive neuroecto-
dermal tumors (pPNETs) are part
of the Ewing’s sarcoma family of
tumors. These tumors are most
commonly associated with fusion
of the EWS gene on chromosome
22q12 with various members of
the ETS gene family. In rare cases,
FUS can substitute for EWS, result-
ing in fusion transcripts with no
EWS rearrangement. Ewing’s sar-
coma also is characterized by
strong expression of the cell sur-
face glycoprotein MIC2 (CD99).
Vincristine, doxorubicin, and
cyclophosphamide alternating
with ifosfamide and etoposide
(CAV/IE) is the preferred regimen
for patients with localized disease.
For patients with metastatic dis-
ease, vincristine, doxorubicin, and
cyclophosphamide is the pre-
ferred regimen.””

In the ovary, there also may be
central neuroectodermal tumors
that are monophasic teratomas.
The poorly differentiated or prim-
itive forms of these tumors
(cPNET) include medulloblastoma,
medulloepithelioma, neuroblas-
toma, and ependymoblastoma.”’
These tumors are distinct from
pPNETs and typically do not dem-
onstrated the Ewing’s chromoso-
mal translocation. They do not or
only focally express CD99.2'"%?
These patients are often managed
by extrapolation from the experi-
ence in transformed male germ
cell testicular tumors with
cisplatin-based regimens, such as
bleomycin, etoposide, and cispla-
tin (BEP).22 Demitras et al
reported a case of a 25-year-old

woman with cPNET arising in the
ovary, which was initially treated
with BEP. Persistent disease was
identified at second-look laparot-
omy performed 3 months after the
completion of treatment. She was
treated with salvage vinblastine,
ifosfamide, and cisplatin. Follow-
ing this, she had two successful
pregnancies and was without evi-
dence of disease for more than
4 yeau‘s.24 Other investigators have
suggested that, despite arising in
germ cell tumors, cPNETS are
resistant to cisplatin.?>*® Alternate
regimens, such as CAV/IE, have
been recommended.”®

Marta Ann Crispens, MD,
FACOG

Division of Gynecologic
Oncology

Department of Obstetrics and
Gynecology

Vanderbilt University Medical
Center

Nashville, TN

DISCUSSION

Presented here is a difficult case
of an aggressive ovarian tumor
necessitating the emergent surgical
treatment of a patient with acute
onset of lower extremity thrombo-
sis and bilateral pulmonary emboli
who also quickly developed HIT
during anticoagulation.

In general, the National Com-
prehensive Cancer  Network
(NCCN) and American College of
Clinical Pharmacy (ACCP) guide-
lines offer specific criteria in
assessing clinicans’ suspicion to-
ward the likelihood of HIT in
patients, and offer recommenda-
tions for the utilization of specific
thrombin inhibitors US Food and
Drug Administration (FDA)-ap-
proved for the prevention of
thrombosis, as well as therapy of
existing thrombosis when likeli-
hood of heparin sensitivity is
high.”” Following Warkentin’s key
text,” a pre-test probability score
can be estimated, and a direct
thrombin inhibitor may be started
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while confirming the diagnosis of
HIT and removing heparin-based
medications from the patient’s sys-
tem. Specifically, argatroban,
derived from r-arginine, is the only
anticoagulant approved for both
interventional and  non-inter-
ventional settings for patients diag-
nosed with HIT. Argatroban is
hepatically metabolized and can
be used safely in patients with
renal disease.”” An additional
agent that can be considered in
the treatment and prevention of
HIT is fondaparinux (barring
adequate renal function), but its
half-life is longer, and its use pre-
operatively may not be considered
as feasible given bleeding risks;
additionally  parenteral  direct
thrombin inhibitors are “preferred”
in the NCCN guidelines.’

While warfarin- and heparin-
based anticoagulants are well
understood, and their use well
established during the periopera-
tive period, we acknowledge that
there currently is scant literature
on the use of argatroban in the
perioperative period, especially
during a case of emergent surgery.
In addition, to our knowledge,
there is no specific mention of
the use of argatroban in a case of
HIT in the gynecologic literature.

Argatroban’s use for periopera-
tive anticoagulation in a patient
with a history of HIT is described
in the literature as a tool for bridg-
ing therapy in a patient with atrial
fibrillation undergoing carotid
endartectomy, who also had a
history of HIT.?” For this patient,
warfarin  was discontinued 48
hours prior to the surgery, while
argatroban (2 pg/kg/min) was
infused continuously before, dur-
ing, and for 4 days postoperatively.
During the procedure, argatroban
was adjusted at 0.25 pg/kg/min
increments to maintain the acti-
vated clotting time at or above
200 seconds. The patient was
subsequently bridged to warfarin
and argatroban was discontinued
when the INR was recorded at
2.0.

For long-term anticoagulation in
patients with HIT, argatroban can
be transitioned to warfarin therapy
once the platelet count has
reached at least 150,000/pL.®
There should be at least 5 days of
combination argatroban-warfarin
therapy with a goal INR to 2.0 to
3.0, before the argatroban can be
discontinued.® Warfarin therapy
should be continued for at least
2-3 months in HIT patients who
do not experience a thrombotic
event, at least 3—-6 months in
patients with HIT and a throm-
botic event, and potentially
extended further in a patient with
a malignzmcy.7 Newer oral antico-
agulants, including rivaroxiban,
have not specifically been tested
in cancer patient and thus would
warrant further investigation.

This case describes a unique
situation where familiarity with
non-heparin anticoagulants was
imperative. As it takes 100 days
for HIT antibodies to resolve, and
the safety of desensitization of
heparin products is not well estab-
lished,*” it is important to increase
our knowledge of the use of arga-
troban in the gynecological oncol-
ogy field due to the prospect for
an oncology patient who has been
exposed to heparin requiring
emergent surgery. As Drs Crom-
well and Crispens indicate, it is
ideal to treat a new venous throm-
boembolism for at least 2 weeks
prior to embarking upon invasive
surgery in order theoretically to
ensure clot stability, but this
indeed depends also on the urgen-
cy of surgical intervention. In this
instance, a direct thrombin inhib-
itor with short halflife is reason-
able in order to decrease the risk
of hemorrhage upon surgical inter-
vention. Placement of an IVC filter
remains a topic of controversy,
and as Dr Cromwell states, the
balance of bleeding and clotting
in patients with thrombophilia is a
matter of clinical judgment and
experience.

In addition, long-term anticoa-
gulation will need to be revisited

regularly while undergoing che-
motherapy treatment. As dis-
cussed by Dr Crispens,
determining whether a PNET may
originate peripherally or centrally
(and  whether cytogenetically
related to a Ewing's-type of sar-
coma) may guide choice of treat-
ment, but case reports may
indicate disparate sensitivities to
various regimens. This rare type
of tumor arising in neuroendo-
crine tissue requires further under-
standing at the molecular level.
The patient presented here also
has a significant family history of
breast cancers, as well as VTE, and
would warrant further investiga-
tion as to the likelihood of a
hereditary mutation in tumor sup-
pressor gene(s), and/or genetic
propensity for thrombophilia.

We appreciate the discussion of
this challenging case and welcome
your comments.
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