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Worldwide, there are over half a million cases of head and
neck cancer (HNC) diagnosed each year.1 HNC describes a
range of tumors that arise in the head and neck regionwhich
includes the oral cavity, pharynx, larynx, nasal cavity, para-
nasal sinuses, thyroid, and salivary glands.2 While these
cancers are the fifth most common worldwide,3 they are
uncommon in young women.4 The incidence of HNC in
younger females has increased,5,6 which may account for
the increase in cases with pregnancy.7

The most common invasive cancers diagnosed during
pregnancy are breast, melanoma, hematologic, cervix/uterus,

and thyroid.8–11Guidelines for management of thyroid cancer
in pregnancy are available.7,12 In contrast, there is limited
information on nonthyroid HNC and pregnancy.13–16

As many medical teams are involved in the care of women
whodevelopHNCinpregnancy,acoordinated,multidisciplinary
approach including obstetrics, surgical and medical oncology,
neonatology, specialized nursing, social work, and diagnostic
imaging is essential in the counseling and management.

The aim of the present study is to describe the clinical
presentation and outcomes of nonthyroid HNC, as well as to
review literature on this rare condition in pregnancy.
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Abstract Objective To describe the clinical presentation and obstetrical outcomes of non-
thyroid head and neck cancers (HNCs), and to review literature on this rare condition in
pregnancy.
Study Design Pregnant women with nonthyroid HNC were identified retrospectively
from 1990 to 2017. Maternal, neonatal, pregnancy, and demographic data were
collected. A review of the literature from January 1980 to May 2018 was performed.
Results Over the 27-year time period, 16 women with history of nonthyroid HNC
were identified (9 diagnosed during and 7 diagnosed before current pregnancy). The
cases were analyzed in detail and the most updated review of management of each
type of HNC was provided.
Conclusions HNCs are rare with diagnosis and management challenges during
pregnancy. In this series, the cases diagnosed and managed previously to pregnancy
presented better perinatal outcomes than the cases presented during pregnancy. The
maternal outcomes appeared similar for HNC diagnosed before or after pregnancy.
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Methods

Pregnant patients with HNC were identified from a major
maternal fetal medicine and head and neck oncology center
retrospectively using hospital databases. Cases included
nonthyroid HNCs (oral cavity, pharynx, larynx, nasal cavity,
paranasal sinuses, salivary glands, eye, or ear) from 1990 to
2017. Maternal, neonatal, pregnancy, and demographic data
were collected on a standardized form. Oncology data
included tumor type, anatomical location, clinical/surgical
management, time of diagnosis in relation to pregnancy, and
maternal/neonatal outcomes. Hospital ethics board approval
was obtained.

A review of the literature from January 1980 to May 2018
was performed using MEDLINE, EMBASE, and the gray
literature. Reference lists from identified articles and rele-
vant reviews were searched for articles not found in the
above databases. Key words used were oral cavity, pharynx,
larynx, nasal cavity, paranasal sinuses, nonthyroid, salivary
glands and pregnancy, perinatal outcome, pregnant women,
prenatal, and antenatal. Limits were set to include human
studies only. Studies were included if they (1) investigated
humans; (2) described nonthyroid cancers during preg-
nancy; (3) looked at obstetrical/perinatal outcomes; (4)
were observational cross-sectional studies; (5) were well-
reported case series; and (5) published in a peer-reviewed
publication. Studies were excluded if they investigated non-
human species; did not describe concomitancyof nonthyroid
HNCs with pregnancy; described thyroid cancer during
pregnancy; were interventional; and were conference pub-
lications or were not published in English.

Results

Over the specified time period, 16womenwith a current or a
past history of HNCs, excluding thyroid cancer, were identi-
fied. The anatomical location of these tumors is shown
in ►Table 1. Of the 16 cases, 9 were diagnosed during
pregnancy and 7 were diagnosed before the current preg-
nancy. Details are shown in ►Tables 2 and 3.

The 9 cases diagnosed during pregnancy (►Table 2) con-
sisted of 3 tongue cancers, 1 cancer of the nasal cavity, 3
nasopharyngeal cancers (NPCs), 1 acoustic neuroma, and 1

mandible sarcoma. The mean maternal age at diagnosis was
33 years (range: 19–39 years), the mean gestational age at
diagnosis was 18.5 weeks (range: 5–32 weeks). The mean
gestational age at delivery was 32 weeks (range: 23–37.4
weeks). Only one patient (with nasopharyngeal carcinoma)
was identified as a tobacco user, and had ceased this behavior
1 year prior to pregnancy.

All cases of HNC during pregnancy in our series were
singleton gestations. Three patients were induced before
term to expedite the cancer treatment and management.
One patient opted for a termination of pregnancy at 23weeks
for social reasons related to her cancer diagnosis. Three
patients had cesarean birth, one at term and two prior to
37 weeks’ gestation. One of the preterm deliveries by cesar-
ean was due to antepartum hemorrhage and the second was
to expedite postpartum chemotherapy for an aggressive
mandibular osteosarcoma.

Antepartum surgical management of HNC occurred in
three cases. Chemotherapy was administered postpartum
for all patients for whom it was indicated.

There were seven cases diagnosed prior to pregnancy
(►Table 3). The mean time between the diagnosis and
pregnancy was 8.5 years (range: 2–15 years). The mean
gestational age at delivery was 38.5 weeks (range: 33–41.1
weeks) with a mean birthweight of 2,787 g (range: 1,450–
3,965 g). One case listed as tracheal cancer was an adenoid
cystic carcinoma and could be considered as aminor salivary
gland malignancy. All patients had undergone previous
surgery and radiation therapy. The patient with nasophar-
yngeal carcinoma also had chemotherapy for a recurrence
prior to pregnancy. The case of acoustic neuroma was
surgically treated, although a residual tumor was identified
on the left jugular foramen.

Among the NHC cases preceding the current pregnancy,
there were five singleton pregnancies and one set of dichor-
ionic/diamniotic (DCDA) twins. Of the singleton pregnancies,
four were uncomplicated, one presented oligohydramnios
and abnormal umbilical artery Doppler velocimetry at term
and one developed late onset gestational hypertension. Four
singleton pregnancies had full-term vaginal deliveries, and
the two patients were delivered by cesarean birth (DCDA
twins and the patient with abnormal Doppler findings).

The twin pregnancy was complicated by a short cervix for
which a cervical cerclage was placed in the second trimester
(19weeks). Contractions commenced at 33weeks’ gestation,
the cerclage was removed and an emergency cesarean sec-
tion was performed for abnormal fetal status. The birth
weights were 1,830 and 1,450 g for twin A and twin B,
respectively. There were no tumor recurrences during these
pregnancies and no maternal complications.

Discussion

This study analyzed the maternal, medical, and pregnancy
outcomes of 16 patients with primary HNC diagnosed during
and before pregnancy. In this series, there were five cases of
nasopharyngeal carcinoma, two cases of the major or minor
salivary glands, and three tongue carcinomas. While this is a

Table 1 Summary of tumor location—nonthyroid head and
neck cancers diagnosed during and prior to pregnancy

Tumor location Number

Tongue 3

Nasal cavity 1

Nasopharynx 5

Trachea 1

Salivary glands 2

Larynx 1

Ear 2

Mandible 1
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small series, we note that in several cases the diagnosis of HNC
during pregnancy impacted decision making in delivery plan-
ning.HNCsaregenerally treatedwitha combinationof surgery,
radiation, and chemotherapy.7,15 These treatments create
some risk for the fetus, raising complex ethical and moral
issues.17Formulating thecareplanneeds to involve thepatient,
her family, and all members of the medical care teams includ-
ing neonatology, considering other maternal and medical
concerns, gestational age, and pre-existing fetal issues.

Ideally the treatment plan can be implemented safely for
the mother and in a manner that minimizes harm to the
fetus.7 The option of termination of pregnancy should be
discussed not only for social reasons, but also in situations
where there is potential for maternal mortality.17 The care
team should also consider circumstances where perimortem
caesarean birth (depending on gestational age) may be a
lifesaving measure for the fetus, in a circumstance where
maternal mortality is likely to occur.

Radiographic studies: Radiographic technologies includ-
ing computed tomography (CT) and magnetic resonance
imaging (MRI) play an integral role in establishing the extent
of local invasion, lymph node involvement, and/or meta-
static spread. Lungs, liver, and bone are the most common
sites for metastatic spread of HNC. A threshold of 100mGy at
any time during gestation should be considered as a practical
threshold for the induction of congenital defects,18 although
recommendations not to exceed 50 mGy (5 rad) are also
found.19 A head CT has a dose of 0.1 mGy (10 mrad) which is
well below this threshold and should not be delayed when
indicated during pregnancy.20,21 Malformations will occur
after an exposure to more than 2 Gy and abortion after 3Gy,
in most exposed fetuses.22 MRI is an acceptable imaging
modality given the lack of radiation exposure, but in some
centers may be less accessible than CT.

Radiation therapy: Other effects of radiation in pregnancy
include fetal growth restriction, future intellectual disability,
leukemia, and other cancers in later life.23 To this end, it is
generally avoided, as reflected in our case series, and delivery
is often performed early so that radiotherapy can be insti-
gated. Radiotherapy has been used safely during preg-
nancy,24 but appropriate recommendations should be
followed to protect the fetus.19

Diagnosis and surgery during pregnancy: Pregnancy may
mask presenting symptoms of HNC depending on the tumor
location and may delay investigation or diagnosis. An exam-
ination under anesthesia or definitive surgery should be
performed if indicated irrespective of trimester of pregnancy
as recommendedby theAmericanCollege ofObstetricians and
Gynecologists.25HNCs inparticular pose several challenges for
treatment. These include the anatomic complexity of thehead
and neck area, the significance of optimizing the function of
the area involved, and the obtainment of a good cosmetic
result.7,26 HNCs are generally treated with a combination of
surgery, radiation, and chemotherapy,7 yet early-stage dis-
eases are generally treated with primary surgery or radio-
therapy alone. In general terms, surgery is often used formore
accessible masses as in the oral cavity13 and radiotherapy
where the access is more difficult.22,26 This is reflected in our

series where tongue tumors were treated surgically while
NPCs were more often treated with radiotherapy. For more
advanced disease and also for certain histology types, che-
motherapy is typically integrated intothemanagementplan.27

Chemotherapy in pregnancy: Usually, chemotherapy should
be postponed to second/third trimesters, avoiding fetal expo-
sure during first trimester, unless advanced/aggressive and/or
progressive disease is identified early inpregnancyanda delay
in treatment may negatively affect maternal survival.28,29

Where possible, chemotherapy should be deferred until after
the first trimester.30 Chemotherapy during pregnancy is still
controversial as cytotoxic drugs may interfere with organo-
genesis, in general between 2 and 8 weeks after conception.31

The safety of chemotherapy during pregnancy is based upon a
few case series and not all multiagent regimens have been
studied in detail.32,33A10-year retrospective study in Belgium
focusing in pregnant women with cancer, prenatally exposed
to cytotoxic treatment, demonstrated that more than 50% of
neonates were admitted to the neonatal intensive care unit
due to preterm labor.9

Chemotherapyprotocols combining cyclophosphamide and
an anthracycline have been used during pregnancy by the end
of the first trimester and were found to be safe.28–30 During
second/third trimesters, most multidrug chemotherapy pro-
tocols may be administered without an apparent increase in
the risk for fetal malformations.28–30 The preferred scheme
should be a weekly fractionated-dose chemotherapy which
permits ease of monitoring, and interruption of treatment if
necessary. Such chemotherapeutic approaches appear to be
safe; therefore, data regarding their efficacy for the maternal
cancer are lacking.28–30

Management of Specific Sites in Nonthyroid
Head and Neck Cancers during Pregnancy

Nasopharyngeal cancer: NPC is a very rare cancer in North
America and Europe with an incidence of 0.5 to 2 per
100,00034 but more common in Asia where the incidence
is as high as 25 to 50 per 100,000.35 All patients with
nasopharynx cancer in our case series were of Asian descent.
NPC in pregnancy is described mainly through case reports.
Star and Malee report a case of stage four NPCs,36 in which
the patient labored and delivered at 31 weeks. The patient
underwent four courses of chemoradiation but died from her
disease within 6 months. Yan et al reported on 27 cases in
China from a 14-year period from 1958 to 1972; these
included nine cases discovered to be pregnant during radio-
therapy and 18 cases who became pregnant after treatment.
The outcome of the group with current disease and preg-
nancy was poor compared with the group with a history of
disease with a 5-year survival of 11 versus 83%.37

Tongue cancer: Oral cavity cancer typically occurs in older
men associated with tobacco and alcohol use, but there
appears to be an increase in incidence in cancer of the tongue
in younger patients.5,38,39 This may be related to other
factors such as marijuana use and viral infection.40,41

Reviewing the available case reports,4,14,15,24,40,42–51 we
infer that pregnant women with tongue cancers are treated
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similarly to nonpregnant patients. Mhallem et al described
five cases of tongue cancer during pregnancy.24 They
reviewed the literature up to that point and found a further
12 cases in the literature, adding up to 17 cases with a wide
variation in management.24 Most recently, Tagliabue et al
described six more cases of tongue cancer during pregnancy,
which results in 31 cases described so far.4,14,15,24,40,42–51

Yokoshima et al in reporting the surgical management of
tongue cancer during pregnancy suggest that less than
optimal management may result in a worse prognosis.44

Nasal cavity cancer: Tumors of the nasal cavity occur most
common in elderly men.52 Numerous tumor histological
types exist, the most common of which are squamous cell
carcinoma and adenocarcinoma. Mucoepidermoid carci-
noma as in our case arises from minor salivary glands.
Both surgery and radiotherapy play an important role in
management.7,26 In this report, the patient was diagnosed
with nasal cavity mucoepidermoid carcinoma at 13 weeks,
was treated with surgical resection of the nasal septum, and
had a caesarean birth at term, not requiring further che-
motherapy/radiotherapy during the postpartum period.

Salivary gland tumors: Salivary gland tumors comprise less
than 10% of HNCs and usually follow a benign clinical course.
The salivary gland system includes major glands (parotid,
submandibular, and sublingual) and minor glands which can
befound throughout themouthandupperdigestive tract.53The
most commonsite of salivarygland tumors is the parotidgland,
which accounts for �80% of these tumors,53 one-fourth of
which are malignant.54 Tumors of the other salivary glands
including theminor glands vary considerably in the proportion
of malignant and the likelihood of having metastases and
recurrence. Themost commonmalignant salivary gland cancer
is mucoepidermoid carcinoma, followed by adenoid cystic
carcinoma. Together they make up over 50% of all malignant
tumors of the salivary glands.55 In a retrospective study of 78
patients with the major salivary gland, positive prognostic
factors included female gender, younger age and lack of peri-
neural invasion, lack of facial nerve involvement, and negative
nodes.56

Acoustic neuroma: Acoustic neuromas, also called vestib-
ular schwannomas, acoustic neurinomas, or acoustic neur-
ilemmomas, usually arise from the vestibular portion of the
eighth cranial nerve, and are found more frequently in
women. They are essentially benign.57 The symptoms of
acoustic neuromas may confound with common complaints
in pregnant women due to the nonspecific nature of these
signs, usually described as tinnitus, headache, nausea, and
vomiting, and may cause delay in diagnosis. During the third
trimester, headache and elevation of the blood pressure
might be mistaken as preeclampsia.58,59 Our case series
identified two cases of acoustic neuroma, one diagnosed
prior to the current pregnancy and the other during preg-
nancy. The patient presenting during pregnancy delivered
prematurely at 29 weeks due to antepartum hemorrhage.
She required surgery for her tumor in the immediate post-
partum period. The other patient had the acoustic neuroma
resected 12 years before being pregnant and in spite of a
residual tumor in a difficult area (jugular foramen), no

recurrence occurred during gestation and she delivered at
term (38 weeks 4 days). A recent review listed only 31 cases
of vestibular schwannomas diagnosed during pregnancy.57

The most frequent symptom was hearing loss and the
diagnosis was mostly in the second or third trimester. Six
cases required surgical resection prior to delivery. Most of
the deliveries were at term or near term.57

Trachea cancer: The patient in our series developed adenoid
cystic carcinoma of trachea 2 years before her current preg-
nancy. The management of the tumor required surgical inter-
vention with tumor resection with partial left thyroidectomy
and right-lung wedge resection. Radiotherapy was part of the
treatment plan. The pregnancy after the cancer treatment
wentwell and thebabywasdeliveredat termwithnomaternal
or neonatal complications. Similarly to our case, Abike et al60

described a 28-year-old patient at 28 weeks diagnosed with
primary tracheal adenoid cystic carcinoma. Thepatient under-
went a thoracotomy and surgical removal of tracheal tumor
immediately following the diagnosis. The baby was delivered
bycesareansectionat39weeksand therewasno recurrenceof
the tumor during the gestational period.

Mandible sarcoma: The case of mandible cancer in our
series was an osteosarcoma diagnosed at 15 weeks. Patient
had an extensive jaw resection and reconstruction at
16 weeks and had premature birth at 29 weeks by caesarean
to expedite an aggressive chemotherapy regimen deemed
unsafe for fetal exposure. In spite of the aggressive manage-
ment during pregnancy, both the mother and baby had
satisfactory outcomes. The same patient had another healthy
pregnancy 3 years after the first and was delivered at term
with a successful trial of labor, without maternal or fetal
complications. We could identify only one other case of
sarcoma of mandible during pregnancy reported in the
literature. Stroncek et al61 reported a 15-year-old pregnant
patient with a mandible osteosarcoma diagnosed at
20 weeks. The patient underwent extensive surgery. The
pregnancy was terminated to accommodate chemotherapy.
Unfortunately there was poor response to the chemotherapy
and the patient died 1 month after the diagnosis.

Larynx cancer: The occurrence of primary cancer of the
larynx during pregnancy is very rare.62,63 In our series, the
patient with laryngeal carcinoma was diagnosed 10 years
before the current pregnancy with human papillomavirus
related etiology. The patient was treated surgically with right
and partial-left cordectomy. The tumor recurred and other
surgical interventions were necessary. There was no recur-
renceduring thepregnancy, but theresidual laryngeal stenosis
and tracheostomywere important componentsofdeliveryand
obstetric anesthesia planning. The pregnancy outcome was
uncomplicated. In1980, Ferlito andNicolai62 reporteda caseof
laryngeal squamous cell carcinoma in a pregnantwoman,who
presented with progressive hoarseness and was eventually
diagnosed in the second trimester. The patient was treated
with laryngectomy and right-sided radical neck dissection
after a term delivery. In 1995, Pytel et al63 reported a case of
a 33-year-old woman carrying a twin gestation, with supra-
glottic laryngeal cancer, detected during the first trimester.
This patient underwent supraglottic laryngectomy during
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pregnancy without complications and no recurrence and the
twins were delivered at term.

Conclusion

HNCs are rare and present diverse management challenges
during pregnancy. As symptoms can be nonspecific, the
diagnosis may be difficult to establish. The involvement of
obstetric, anesthesia, and neonatology teams, in conjunction
with medical, surgical, and radiation oncology teams, is
critical. The aim is to correctly diagnose, stage, and plan
treatments for HNC during pregnancy, while trying to ensure
optimal maternal and neonatal outcomes.64

Although our numbers are too small to draw major
conclusions, we did observe more iatrogenic preterm births
for HNC during pregnancy (mean gestational age and birth-
weight of 32 weeks and 2,048 g, respectively) as compared
with the cases diagnosed and treated prior to pregnancy
(38.5 weeks and 2,787 g, respectively). We observed similar
maternal outcomes for women diagnosed during and before
pregnancy.

In the absence of larger, prospective studies, reports and
case series will continue to be important in informing
patients, families, and caregivers about the management of
HNC during pregnancy. While our series is limited by small
numbers, we observed that it is possible to provide timely
treatment to pregnant womenwith HNCwith the support of
a multidisciplinary team.
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