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Introduction

Over the past decades, assisted reproductive care has become
increasingly safe and more widely applied. Egg retrieval has
become an outpatient procedure, with ultrasound guidance,
and stimulations have increasingly become less aggressive
and safer with more individualization and safer trigger op-
tions. With this improvement in care, these treatments are
considered low risk and applied more widely, including fertil-
ity preservation for elective reasons (so-called social egg
freezing). However, it is incumbent upon providers to realize
the application of even “simple” treatments, in a high-risk
population, may have serious consequences.

As long-term survival rates have improved among patients
diagnosed with cancer and life-threatening disease, and with
these improved survival rates, post-treatment quality of life
has gained increased attention [1]. Among this growing pop-
ulation with life-threatening illness and greater survival expec-
tation are women of reproductive age, and for that reason, an
increasing number of such patients seek fertility treatment [2].
Oocyte and embryo cryopreservation prior to chemotherapy
for fertility preservation have been associated with improved
quality of life [3]. Thus, the American Society for
Reproductive Medicine advises that all women recommended
potentially gonadotoxic therapies should be counseled on the
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impact of these treatments on their future fertility and their
options for fertility preservation prior to initiation of
gonadotoxic treatment [4].

Fertility preservation is increasingly accepted as an inde-
pendent discipline within oncology and reproductive medi-
cine [5]. Approximately 1000 research papers will be pub-
lished this year on the topics of oncofertility and fertility pres-
ervation [6]. Previous studies have demonstrated that these
preservation methods can be completed without significant
delays in cancer treatment when a random-start approach is
used [7]. There is a single publication discussing the poten-
tially serious complications that can occur in sickle cell pa-
tients undergoing ovarian stimulation [8]. Few, if any papers,
have ever focused on medical complications that have arisen
during ovarian stimulation or oocyte retrieval related to an
underlying cancer. Nor has any prior publication, to our
knowledge, addressed the unique considerations and chal-
lenges physicians must address in this population to assure a
safe and successful treatment. Addressing these challenges is
crucial in maximizing each patient’s chance for future family
building, avoiding delay in the treatment of disease, and most
importantly in doing no harm to this unique patient
population.

Case presentations
Case 1: Thrombocytopenia

A 35-year-old female developed aplastic anemia 8 months
following delivery of her first baby, a healthy term male, after
an uncomplicated pregnancy. At the time of aplastic anemia
diagnosis, platelet count ranged between 7 and 20 x 10E9, and
recommendations were made for treatment with
antithymocyte globulin, cyclosporine, and prednisone,
followed by future bone marrow transplantation. After
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receiving counseling on the possible impact of such treatment
on future fertility, she elected to proceed with embryo
cryopreservation.

She underwent preoperative evaluation at the anesthesia-
directed preoperative clinic at the start of her stimulation cy-
cle, where she was noted to be transfusion dependent, requir-
ing frequent platelet and packed red blood cell transfusions.
She had begun treatment with eltrombopag, corticosteroids,
and blood component therapy to maintain hemoglobin >
7.0 g/dl and platelet count > 10 x 10E9. Two days prior to
preoperative evaluation, hemoglobin was 6.7 g/dl, platelet
count was 12 X 10E9, and ANC was 1.25 x 10E9/L. Her other
past medical history was reviewed in detail and was notable
for hypertension, well controlled with a calcium channel
blocker, and gastroesophageal reflux, managed with a proton
pump inhibitor.

The presenting symptom of aplastic anemia had been fa-
tigue, but at the time of anesthesia evaluation, she still en-
dorsed the ability to climb one flight-of-stairs without pausing
to rest and denied other specific symptoms attributable to ane-
mia, including exertional dyspnea, palpitations, or chest pain.
She reported easy bruising, but denied any other unusual
bleeding sequelae. Coagulation studies had remained within
normal limits. Laboratory data revealed a recent transaminitis
with a peak ALT of 511 U/L (decreased to 52) and AST of
271 U/L (decreased to 32). This was attributed to liver injury
as a side effect from recent immunosuppressive treatment.

Following thorough evaluation by anesthesia and consul-
tation with the UCSF Hematology service, a plan was made
for Monitored Anesthesia Care sedation at the time of oocyte
retrieval, with a specific anesthesiologist selected by the pre-
operative clinic, who once familiarized with the case, agreed
to provide care for the procedure. Platelet transfusion was
planned for the morning of the procedure, with a goal of rais-
ing the platelet count to > 50 x 10E9 per microliter.

She underwent stimulation using an IVF antagonist proto-
col, with 150 IU rFSH (Gonal-F, Serono) and 150 IU HMG
(Menopur, Ferring) as starting medications. By day 9 of the
stimulation, with 10 follicles > 13 mm in size, and E2 =
757 pg/mL, the decision was made to administer a trigger shot
of 10,000 units hCG subcutaneous, with scheduled oocyte
retrieval 36 h later.

She presented for her scheduled day of procedure platelet
transfusion with a platelet count of 11 x 10E9. After the
planned transfusion of 1 unit apheresis platelets, the count
increased to 15 x 10E9 per microliter. This was significantly
lower than expected based on her prior transfusions and felt to
be related to quick consumption secondary to her disease. At
that time, the decision was made to complete a second trans-
fusion of 1 unit apheresis platelets, after which her platelets
increased to 27 x 10E9. Several additional hours would be
required to complete further platelet transfusions. Given the
critical timing of retrieval following administration of the
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trigger shot, to avoid ovulation, additional transfusions prior
to retrieval were not possible. The risk for significant bleeding
from egg retrieval with platelets less than 30-50 x 10E9 was
too great and the patient’s scheduled retrieval was canceled.

In discussion with the patient’s hematology/oncology
team, the ability to successfully transfuse platelets to reach
greater than 30 x 10E9, a level considered safe for embryo
retrieval, was low based on her transfusion response the day
of planned retrieval and her very low baseline platelet counts.
The decision was made to work towards disease stabilization
and an improved baseline platelet count before attempting
another preservation cycle.

Following the cancelation, she experienced significant
bloating which resolved within 1-2 weeks, but no other seri-
ous symptoms warranting intervention.

Case 2: Pericardial and pleural effusions

A 38-year-old nulliparous female sought fertility preservation
consultation following a diagnosis of stage 2 B cell lympho-
ma. The lymphoma was diagnosed in the setting of an en-
larged supraclavicular lymph node, unexplained fevers, night
sweats, and unintentional weight loss. Chest x-ray at the time
of diagnosis was notable for small pleural effusions, left great-
er than right, and no consolidations. She did not endorse re-
spiratory symptoms at the time of presentation for fertility
preservation consultation. Her proposed treatment plan was
the combination chemotherapy regimen EPOCH (Etoposide,
Prednisolone, Onvocin, Cyclophosphamide,
Hydroxydaunorubicin).

She was counseled on the possible impact of lymphoma
treatment on her future fertility and options for fertility pres-
ervation. She elected to proceed with egg cryopreservation,
which was initiated within 11 days of her lymphoma
diagnosis.

She underwent excisional biopsy of an enlarged cervical
lymph node in the operating room under general endotracheal
anesthesia, with sevoflurane induction to facilitate mainte-
nance of spontaneous ventilation in an effort to minimize the
risk of tracheobronchial or circulatory collapse. The patient
remained hemodynamic stable throughout the procedure.

She was subsequently evaluated in anesthesia department-
directed preoperative clinic at the start of her stimulation cy-
cle, 1 day after the biopsy, endorsing decreased appetite, pru-
ritus, mid-back pain, dry cough, pleuritic pain, and shortness-
of-breath that were improving since the initiation of a course
of prednisone prescribed by her oncologist a few days earlier.
Following thorough evaluation by anesthesia and communi-
cation with the UCSF Hematology-Oncology team, a plan
was made for Monitored Anesthesia Care sedation at the time
of oocyte retrieval.

She underwent ovarian stimulation using an antagonist
random-start protocol, with 150 IU rFSH (Gonal-F, Serono)
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and 150 ITU HMG (Menopur, Ferring) given throughout the
cycle. Baseline antral follicle count was 12. By day 11 of
stimulation, with 11 follicles > 13 mm and E2=3591 pg/
mL, she took a 10,000 IU hCG subcutaneous trigger shot.
The day following the hCG trigger, she developed dyspnea,
and presented to the emergency department where she was
found to have large pleural and pericardial effusions. A CT
of the chest was notable for extensive lymphadenopathy, a
moderate to large pericardial effusion, moderate left and small
right pleural effusions, right lower lobe passive atelectasis,
and near complete collapse of the left lower lobe. Due to
concerns for worsening respiratory status, the patient was ad-
mitted to the hospital. Admission labs included a normal basic
metabolic panel and a complete blood count notable for a
white blood cell count of 12.1 and a hemoglobin of 10.3.
Further, she felt unsafe to undergo egg retrieval in an outpa-
tient venue. Due to the need for close proximity of the embry-
ology lab immediately following retrieval, it was not logisti-
cally possible in our setting to coordinate the retrieval in the
hospital, and her cycle was canceled.

Following admission to the hospital, she underwent
thoracentesis for the right pleural effusion felt to be primarily
related to rapid disease progression and received cabergoline
orally for 8 days to minimize the risk of developing ovarian
hyperstimulation syndrome (OHSS), and Lupron 3.75 mg for
ovarian suppression. She was started on daily prophylactic
Lovenox, as routine for all cancer patients admitted to the
hospital. Chemotherapy was initiated during the 2-week ad-
mission, and continued over subsequent weeks after hospital
discharge, produced gradual symptomatic improvement.

Case 3: Large mediastinal mass

31-year-old nulliparous female presented for fertility preser-
vation consultation following a diagnosis of primary medias-
tinal large B cell lymphoma. The lymphoma diagnosis was
made after 2-week onset of chest pain and fatigue. A CT scan
showed a 6.5 x 4.4 cm anterior mediastinal mass that on biop-
sy was confirmed to be large B cell lymphoma. Her proposed
treatment plan was the combination chemotherapy regimen
EPOCH-R (Etoposide, Prednisolone, Onvocin,
Cyclophosphamide, Hydroxydaunorubicin). After receiving
counseling on the possible impact of cancer treatment on fu-
ture fertility status, she elected to proceed with egg
cryopreservation.

She underwent ovarian stimulation using an antagonist,
random-start protocol, with 150 IU rFSH (Gonal-F, Serono)
and 150 IU HMG (Menopur, Ferring) throughout the cycle.
On cycle day 8, she developed worsening pleuritic chest pain
and presented to the emergency room for evaluation, where
CT imaging showed increased size of her anterior mediastinal
mass, measuring 7.3 x 5.0 cm, compared with 6.5 x4.4 cm
previously, and increased mass effect on the right ventricular

outflow tract and main pulmonary artery. Mediastinal lymph
nodes had increased in size, and fluid was newly visible in the
left pleural space. After receiving a single dose of oxycodone
for symptomatic relief, she experienced profound oxyhemo-
globin desaturation.

Urgent anesthesia preoperative evaluation was requested in
the setting of her changing clinical picture. She was evaluated
in the anesthesia department-directed preoperative clinic, and
her emergency room evaluation was reviewed in detail. She
reported that her symptoms had decreased significantly after
treatment with hydrocodone/acetaminophen, but that she was
still sleeping with 3 pillows to relieve the pleuritic chest pain.
Vital signs were unremarkable, aside from resting heart rate of
106. She did not appear dyspneic on the exam and was able to
tolerate the supine position for 5 min without distress. Despite
reassuring exam, the location and growing size of the mass,
recent increase in symptom severity, and desaturation after
administration of narcotic, both the anesthesiologists and fer-
tility physicians, were concerned about the safety of sedation
in an outpatient, non-hospital setting. Chief among these con-
cerns were the risks of ventilatory compromise, distress, or
irreversible cardiorespiratory collapse. In light of these con-
cerns, the patient’s ovarian stimulation cycle was canceled.

Case 4: Seizures

A 41-year-old nulliparous female presented for fertility con-
sultation following a diagnosis of grade 3 anaplastic astrocy-
toma. This tumor, a 3.8 x 2.7 x 2.3 c¢m frontal lobe mass, was
discovered after she suffered a grand mall seizure.

After receiving counseling on the possible impact of treat-
ment on her future fertility, she elected to proceed with em-
bryo cryopreservation. Fertility treatment was initiated prior to
undergoing anesthetic preoperative evaluation. Ovarian stim-
ulation was performed using an antagonist, random-start pro-
tocol, with 225 TU rFSH (Gonal-F, Serono) and 150 IU HMG
(Menopur, Ferring) throughout the cycle. On day 9 of stimu-
lation, there were 7 follicles > 13 mm and E2 was 1589 pg/
mL, at which point she received a 10,000 IU subcutaneous
hCG trigger shot.

Despite continuation of levetiracetam during her stimula-
tion cycle, she suffered another grand mall seizure the evening
of her trigger shot and her retrieval was canceled.

Discussion

Over the past 10 years, we have had over 2000 consults for
emergent fertility preservation and have a system in place to
manage patients at high risk, which includes several unique
steps for avoiding complications and maintaining patient safe-
ty (see Table 1). Our program activates a team of anesthesiol-
ogists, oncologists, and reproductive endocrinologists for co-
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Table 1 Several unique steps for avoiding complications and
maintaining patient safety

Ovarian stimulation in the acutely ill; essential steps for avoiding
complications

* Regular and frequent communication between ALL members of the
care team (oncologist, anesthesiologist, reproductive endocrinologist,
internist)

* In-person anesthesiology evaluation

* Conservative dosing of gonadotropins

* Required labs: CBC

* Labs to consider: BMP, AST/ALT, coagulation studies

* Imaging to consider: chest x-ray, ECHO

* Close monitoring by physicians of symptoms during stimulation

* Consideration of low dose hCG and FSH or Lupron for trigger

* Retrieval kit and setup for retrieval in main operating room if necessary

* Close monitoring by physicians of symptoms following stimulation,
with low threshold for OHSS evaluation

management during fertility preservation treatment. In this
setting, we present 4 different scenarios with serious medical
conditions that highlight the high-risk nature, and why ongo-
ing multidisciplinary management is required during ovarian
stimulation to prevent further sequela. Our experience, how-
ever, supports the need for a broad, multidisciplinary approach
for all patients presenting with a cancer diagnosis.
Practitioners taking care of these patients, particularly in an
outpatient setting, should be aware, take proper precautions
and have a system in place to decrease risk. In addition, pro-
grams taking care of these patients should have alternative
options to offer, such as an ability to do “in hospital” oocyte
retrievals, and/or ovarian tissue cryopreservation.

Preoperative evaluation

The objective of the preoperative evaluation is to identify and
optimize a patient’s comorbidities as well as to assess and,
where possible, reduce perioperative risk. Preoperative evalu-
ation has been associated with decreased surgical complica-
tions, delays, and cancelations [9]. Although both benefits and
risks are weighed before any surgical procedure, the ovum
harvest cases are unique in two respects. First, these proce-
dures may be performed in a remote, non-clinical venue, nei-
ther in nor near a hospital or accredited outpatient surgical
facility. For the patient who becomes clinically unstable, the
only practical option for the clinician may be to call 911, since
resources such as urgent labs, pharmacy, blood bank, respira-
tory therapy, and surgical equipment may not be available on
site. Second, when fertility treatment is offered to these pa-
tients, the cycle becomes time sensitive in nature. Any cycle
delays could be accompanied by disease progression and/or
detrimental delay in receiving life-saving or life-extending
disease treatment. Although these procedures can never be
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risk-free, providers must, whenever possible, identify patients
at an especially elevated risk for complications and determine
whether the risks are acceptable.

Patients at elevated risk for cardiovascular, pulmonary, he-
matologic, or neurologic instability must be identified prior to
initiation of fertility treatment. Preoperative evaluation should
take place in-person, with history, complete physical exami-
nation, review of laboratory results and imaging, and consul-
tation with any specialist as indicated. Symptoms that should
raise concern include exertional or positional dyspnea, chest
pain, presyncope or syncope, and progressive fatigue.
Physical findings warranting concern include oxyhemoglobin
desaturation at rest or with exercise, tachycardia, tachypnea,
distant heart sounds, jugular venous distention, diminished or
adventitial breath sounds, and wheezing or stridor. Further, the
inability to climb two flights of stairs or walk four blocks has
been associated with an increased risk of postoperative car-
diopulmonary complications [10].

Conditions that may lead to clinical instability during an
oocyte retrieval procedure under sedation include but are not
limited to mediastinal mass, accumulating pleural or pericar-
dial effusions, intracranial masses, and severe hematologic
abnormality with profound impairment of coagulation. In ad-
dition, it is important to remember that there are numerous
other clinical conditions that are beyond the scope of this case
series that can still pose significant risk among the fertility
preservation population. This includes acquired or congenital
heart disease, morbid obesity, difficult airway, and sleep-
disordered breathing [11-13].

Intra-operative risks and precautions

Propofol is the anesthetic most commonly used for oocyte
retrieval procedures. In addition, midazolam is often given
for anxiolysis, and usually some quantity of fentanyl to de-
crease likelihood of movement during the procedure and to
offset acute post-procedural pain. These medications all im-
pair respiratory and cardiovascular function to varying de-
grees. Hemodynamic instability can result from decreased
preload and decreased afterload. These effects may be ampli-
fied in patients with acute conditions, vascular disease, intra-
thoracic and mediastinal masses, and pericardial disease, all of
which have been associated with an elevated risk of develop-
ing hemodynamic instability [14—16]. Pharmacologic respira-
tory depression in patients with increased work of breathing,
airway compression, and V/Q mismatch can lead to rapid
decrease in ventilation and oxygenation. Severe anemia can
further limit oxygen delivery. Patients with mediastinal
masses can present unique anesthetic challenges, with unpre-
dictable changes in airway and vascular compression and al-
terations in chest wall compliance leading to respiratory or
cardiovascular collapse [15, 17]. Unfortunately, for those pa-
tients in whom Monitored Anesthesia Care sedation is of high
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risk, conscious sedation also carries similar risks due to mus-
cle relaxation which can also lead to oxygen desaturation,
compromised right heart filling, and decreased systolic blood
pressure. While local anesthetic may not carry these same
risks, it does not provide adequate pain control for aspiration
of multiple ovarian follicles.

Limited resources in remote and outpatient surgery settings
can render the anesthesiologist unable to treat some of the
above discussed alterations. Necessary interventions may in-
clude transfusion of blood products, invasive monitoring,
echocardiography, advanced airway techniques including tra-
cheal intubation, administration of vasopressor and/or inotro-
pic agent, electrical cardioversion, defibrillation, or advanced
circulatory support. Readily available backup by a second
anesthesiologist or intensivist may not be available.
Adequate postoperative care may not be available for patients
at increased risk of post-procedure pulmonary complications
or requiring post-procedure labs, imaging, blood products, or
medications. While it is best to make the above resources
available whenever possible, it is also critical to complete a
thorough preoperative evaluation to avoid such situations and
to appropriately prepare. Facilities unable to make the above
resources available when necessary should consider having a
kit and setup available to complete retrievals in a main oper-
ating room setting.

Blood dyscrasias and electrolyte abnormalities

Abnormal blood counts are not uncommon in cancer patients
and patients with chronic disease. Thrombocytopenia, anemia,
and leukopenia are all commonly encountered dyscrasias in
this population. These lab disturbances, when severe and
transfusion dependent, can alter oxygen delivery and hemo-
stasis and may require repeated laboratory evaluation as well
as planning by anesthesia.

For a major surgery, platelet transfusion is generally rec-
ommended for a platelet count < 50 x 10E9. For minor proce-
dures, the threshold for transfusion is typically <20 x 10E9
[18]. Egg retrieval is considered a minor procedure, although a
17-gauge needle is placed vaginally to collect the oocytes.
Given the inability to directly visualize internal bleeding and
the significant vascularity of vaginal tissue and the ovary, we
recommend considering platelet transfusion for a platelet
count <50 x 10E9. When platelets are below or near this
threshold, a multidisciplinary approach should be used to co-
ordinate pre-procedure transfusion of platelets and a target
platelet count should be agreed upon in advance by the pa-
tient’s hematologist, anesthesiologist, and fertility specialist.
The patient’s prior response to transfusions should be consid-
ered; however in general, following a single unit platelet trans-
fusion, the platelet count is expected to rise by approximately
35,000/microL. within 10 min of the infusion and gradually
decline over 72 h [19]. Planning must account for the critical

timing of oocyte retrieval following administration of the trig-
ger shot, ideally allowing for additional transfusions to be
completed in the setting of an unexpected response. In the
case one discussed above, the patient had an abnormal and
unexpectantly poor response to platelet transfusion based on
her prior responses, with a quick consumption of platelets
related to her disease process. Unfortunately, there was no
sufficient time to complete additional transfusions prior to
retrieval.

Anemia is another common blood dyscrasia in patients
undergoing emergency fertility preservation. In general, a re-
strictive transfusion threshold of 7 g/dL is recommended in
hemodynamically stable patients [20]. Exceptions to this
threshold include symptomatic patients, patients with hemato-
logic or oncologic diseases at risk of bleeding and chronic
transfusion-dependent anemia. As discussed with platelets
above, when a patient’s hemoglobin is at or near this thresh-
old, a multidisciplinary approach should be used to coordinate
pre-procedure transfusion of packed red blood cells and a
target hemoglobin level should be agreed upon in advance
by the patient’s hematologist, anesthesiologist, and fertility
specialist.

Leukopenia is a common presenting dyscrasia in patients
with leukemia. These patients are often in need of immediate
chemotherapy, which can limit their ability to undergo ovarian
stimulation. When timing does allow for ovarian stimulation,
one must carefully consider the risk of infection and safety of
stimulation and retrieval with a low white blood cell count.
Providers should also strongly consider the use of prophylac-
tic antibiotics at the time of retrieval, if not already a standard
practice at their clinic. Alternatively, it may be reasonable to
consider ovarian stimulation after induction chemotherapy as
previously shown successful [21]. Ideally, however, patients
complete fertility preservation prior to chemotherapy and in
our practice, we consider it best not to harvest eggs or embryos
within 1 year of exposure to chemotherapy due to the theoret-
ical risk of teratogenic exposure of the oocytes as previously
shown in animal studies [22].

Electrolyte abnormalities are also commonly observed in
patients with malignancy. This is particularly common follow-
ing cancer debulking surgery. Postoperative electrolyte de-
rangements occur secondary to loss of blood and body fluids,
stress response to surgery, intravenous fluid administration,
and blood transfusion [23]. To avoid delays in treatment, pa-
tients often undergo fertility preservation cycles following
surgery while awaiting initiation of chemotherapy. It is there-
fore particularly important to monitor closely for electrolyte
abnormalities in this patient population. Further, although
rare, tumor lysis syndrome can occur and result in life-
threatening electrolyte abnormalities [24]. It is most common-
ly observed in patients with high-grade lymphomas and acute
lymphoblastic leukemia, following the initiation of chemo-
therapy [24, 25]. It can, however, be observed in all cancer
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types, and rarely occurs following tumor debulking surgery,
prior to initiation of chemotherapy. We therefore recommend
strong consideration of a complete metabolic panel prior to
cycle imitation in any of these higher risk patient populations.

Mediastinal masses

Mediastinal tumors are not uncommon in patients with lym-
phoma, one of the more common cancers in women of repro-
ductive age. They can result in the compression of anterior
mediastinal structures, including the right ventricle, pulmo-
nary artery, and superior vena cava. Patients with a mediasti-
nal mass therefore must undergo a detailed preoperative anes-
thesia assessment, including consideration of potential for air-
way or respiratory compromise and/or hemodynamic
instability.

Typically, patients must be stable enough to receive anes-
thesia in an outpatient procedure center, as previously
discussed. At centers regularly providing emergency stimula-
tion cycles to this patient population, it may be reasonable to
have a protocol in place that allows for retrieval in a hospital
setting. This would involve the development of a specialized
procedure for ovum transport back to the embryology lab.

Estrogen elevation and thromboembolic risk

Cancer is a known hypercoagulable state with venous throm-
boembolism (VTE) occurring in 8—15% of all cancer patients
[26, 27]. Demographic characteristics (age, race, ethnicity)
and cancer type and stage are factors known to influence the
risk of VTE within this population. African-American pa-
tients, aggressive tumors (pancreas, lung, ovarian), and meta-
static disease all being associated with a particularly elevated
VTE risk [28]. Further, the incidence of VTE appears to be
greatest in the first 3—12 months following diagnosis [28].

Ovarian stimulation results in elevated systemic estrogen
levels, which is a known thrombogenic agent as it increases a
number of procoagulant factors, including fibrinogen, von
Willebrand factor, and factors VIII and V [29]. Further, it is
associated with increased activated protein C resistance, re-
duced antithrombin, protein C, and S activity [29]. The prev-
alence of VTE in patients undergoing ovarian stimulation is
low at 0.1-0.2%; however, it is still ten times higher than that
of'the general population [30, 31]. Both OHHS and pregnancy
immediately following ovarian hyperstimulation dramatically
increase the thromboembolic risk [32].

Given the thromboembolic risks associated with cancer
and with ovarian stimulation, one must consider the risk in
our patient population; cancer patients undergoing ovarian
stimulation. While they are not attempting immediate preg-
nancy, they are recently diagnosed and at potentially greater
risk for the development of OHSS (see section on post-
retrieval complications). There is little available data on this
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specific risk; however, epidemiological data has been
reassuring [33]. As such, there is currently no recommenda-
tion for antithrombotic prophylaxis during fertility preserva-
tion in cancer patients. All patients, however, should be
counseled on the potential risk and prophylaxis should be
strongly considered in those developing early OHSS, with
diagnosis of a high-risk cancer type, or advanced stage dis-
ease. Ultimately, the decision for or against prophylaxis
should be individualized and made together with the patient’s
primary oncologist. For our patients requiring prophylaxis, we
most commonly use prophylactic dosing of low molecular
weight heparin, with discontinuation 24 h prior to retrieval
and re-initiation 24 h following retrieval.

Elevated estrogen levels are also an important consider-
ation in women with estrogen-sensitive cancers, undergoing
fertility preservation. Most commonly, this is women with
estrogen receptor-positive breast cancer, as this is one of the
most common cancer types in women of reproductive age. In
our clinic, we routinely prescribe this patient population 5 mg
Letrozole from the start of stimulation and through 10 days
post-retrieval or start of chemotherapy, whichever occurs first.
This dose is uptitrated as needed to keep the estradiol level
below 500 pg/mL. It is possible that Letrozole may be of
benefit for other indications in this patient population, includ-
ing decreased thromboembolic risk; however, this is an area
that requires further research.

Post-retrieval complications

Ovarian hyperstimulation syndrome occurs in 1-5% of ovar-
ian stimulation cycles [34]. Symptoms include ovarian en-
largement, ascites, hemoconcentration, hypercoagulability,
and electrolyte imbalances. These symptoms are largely sec-
ondary to increased capillary permeability and vasodilation
[35]. Vascular endothelial growth factor (VEGF) has also been
shown to play a role in the increased vascular permeability
and is produced by granulosa cells after stimulation by hCG
[36]. The result of these changes is often abnormal fluid col-
lections in extravascular spaces.

Inflammation and malignant tumors are associated with
vascular instability and increased vascular leakage [37]. As
such, one must be particularly cautious about the development
of OHSS or third spacing during emergency fertility preser-
vation in cancer patients. It is also important to remember that
in the event a patient’s cycle must be canceled after the devel-
opment of multiple mature follicles, they may be at an even
greater risk of developing OHSS due to the prolonged pres-
ence of granulosa cells, typically aspirated during the oocyte
retrieval process, which produce VEGF [36].

There is increasing evidence that cabergoline results in a
decreased production of VEGF and thus decreases the risk of
OHSS [34]. Strong consideration should be given to the use of
cabergoline in these situations. In our practice, we typically
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use a regimen of 0.5 mg/day starting the day of trigger and
continuing for 8 days. Further, in patients who are already
known to have abnormal fluid collections or electrolyte ab-
normalities at the time of fertility consultation, physicians
must carefully consider the safety of moving forward with
ovarian stimulation. If stimulation is pursued, a lower dose
of gonadotropins should be considered. A lower dose hCG
trigger in combination with FSH or a GnRH agonist may be
safer as a trigger, as previous studies have shown a reduction
in OHSS following their use [34, 38-40]. This is felt to be
secondary to the shorter half-life and decreased duration of
LH-like activity on post-retrieval corpora lutea [34]. While
all four cases above used hCG trigger, these are cases resulted
in a suboptimal outcome from which we have improved our
management of fertility preservation and the basis for our
recommendation Further, a plan must be developed for careful
and regular monitoring of fluid shifts and the patient needs to
be counseled on the potential risk of cycle cancelation.

Summary

Patients with cancer or a severe medical condition represent a
unique population for fertility care. For all patients, a collab-
orative multidisciplinary approach including all providers in-
volved a patient’s medical treatment is critical. At a minimum,
this should include regular discussion between the patient’s
reproductive endocrinologist, oncology team, and anesthesi-
ologists. This communication, in addition to the summarized
guidelines below, is the most critical aspect to providing safe
and successful care to this unique patient population.
Management guidelines:

1. Pre-anesthesia evaluation prior to initiation of fertility
treatment in patients in whom a high-risk condition is
known or suspected. Detailed physical examination with
close attention to vitals and heart and lung exam should be
performed and documented by an anesthesiologist.
Preoperative laboratory data should include complete
blood count, basic metabolic panel, and any other labs
indicated based upon clinical considerations relevant to
the individual patient.

2. Direct communication should take place between the pri-
mary cancer team and reproductive endocrinology team
regarding a patient’s overall health, timeline of stimula-
tion, and treatment initiation.

3. Ongoing medical evaluation during ovarian stimulation
should take place, with continued communication with
the oncology and anesthesia teams.

4. Greater vigilance should be maintained for recognizing
symptoms of OHSS, with consideration for more conser-
vative dosing of gonadotropins and hCG triggers and/or
the use of a Lupron trigger.

5. Retrieval kit and setup for retrieval in the main operating
room should be available in the setting it becomes
necessary.
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