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A B S T R A C T

60 year old woman with a history of laryngeal carcinoma-HPV 16 positive, presents seven years later with an
abnormal Pap smear. Cervical biopsy showed squamous cell carcinoma. Clinical stage was IB1. Patient under-
went open radical hysterectomy and lymphadenectomy. Based on pathologic findings no adjuvant therapy was
recommended. Uterine cervix carcinoma was also positive for HPV-16. There are no guidelines for cervical
cancer screening in patients with laryngeal cancer and vice versa. Our recommendation is that patient with HPV-
positive laryngeal cancer should be encouraged HPV vaccine as current guidelines, but more frequent screening,
as recommended for women with specific co-morbid conditions, needs to be investigated. Research is needed to
assess the role of screening for laryngeal cancer in women with cervical cancer and the effect of HPV vaccine on
laryngeal cancer prevention.

1. Case

A 60 year old women presented with chief complaints of post-
menopausal bleeding, and pelvic pain. Her recent cervical cytology at
an outside institution revealed atypical squamous cells of undetermined
significance. Human papilloma virus (HPV) testing on the cytology
specimen was positive for high risk HPV. Subsequent colposcopy per-
formed at the outside institution did not show any definitive mass le-
sion and colposcopy guided cervical biopsy showed moderate to severe
cervical intraepithelial neoplasia, CIN 2–3. Patient underwent hys-
teroscopy and loop electrical excisional procedure (LEEP) at the outside
institution. Hysteroscopy revealed cervical adhesions and a small en-
dometrial polyp without definitive gross tumor in the cervix. Per out-
side pathology report, the fragmented LEEP specimen measured
1.7 × 1.6 × 1 cm in aggregate and showed an invasive squamous cell
carcinoma, moderately differentiated with focal keratinization. The
LEEP excision margins were positive for invasive carcinoma. Based on

these findings the patient was referred to our gynecologic oncology
division for further management. On physical examination, the patient
body mass index was 16.65 kg/m2. Patient has long standing tra-
cheostomy and Gastric tube related to her prior laryngeal cancer
treatment. Pelvic exam revealed a small and mobile uterine cervix with
post-surgical changes related to recent LEEP. No gross tumor was
identified. Parametrium was free of disease. Remainder of physical
exam was non-contributory. The patient past medical history was sig-
nificant for invasive non keratinizing squamous cell carcinoma of
larynx seven years ago (Fig. 1A). Pathologic stage was T3/N2c/M0. The
tumor was diffusely and strongly positive for P16 by im-
munohistochemistry. The prior laryngeal biopsy was recently tested for
HPV subtype. The tumor was positive for HPV 16 by DNA in situ hy-
bridization (ISH) (Fig. 1B). Laryngeal cancer was treated with con-
current chemotherapy and radiation including 6 cycles of cisplatin and
70 Gy radiation and post treatment neck dissection. Patient has been
married to a single husband for 40 years and had 2 spontaneous vaginal
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delivery. The patient denies smoking, alcohol, or drug use. Family
history was unremarkable.

1.1. Diagnostic work up

Cervical magnetic resonance imaging (MRI) performed at our in-
stitution showed an endocervical stromal lesion measuring
1.7 × 0.7 cm. There was no parametrial or vaginal invasion. Positron
Emission Tomography – Computed Tomography (PET/CT) showed
fluorodeoxyglucose (FDG) avidity near the cervix with a standardized
uptake value (SUV) max of 3.59. There was no evidence of metastatic
disease.

1.2. Treatment

Patient underwent open radical hysterectomy with bilateral pelvic
lymphadenectomy. The hysterectomy specimen on gross examination
showed an irregular defect in the endocervix consistent with prior LEEP
excision without identifiable mass lesion. The entire cervix was sub-
mitted for histologic evaluation. Pathology showed residual moderately
differentiated invasive squamous cell carcinoma involving the cervical
stroma with areas of keratinization and basaloid features (Fig. 1C). The
greatest dimension of the residual tumor was 0.7 cm, which was the
depth of invasion into the cervical stroma. The tumor was positive for
HPV 16 by DNA ISH (Fig. 1D). The tumor was limited to cervix. Lym-
phovascular invasion was identified. Parametrium and vagina were not
involved by carcinoma. Pelvic lymph nodes were negative for meta-
static carcinoma. The patient’s prior pathology slides were not available
for our review. We noted that the prior LEEP specimen was less than
2 cm in all dimensions and the current radical hysterectomy specimen
showed only a microscopic tumor with greatest dimension of 0.7 cm
invading into cervical stroma. Overall, based on all these findings the
tumor was conferred a pathologic stage of pT1b1/N0; FIGO stage IB1.

Based on pathologic findings, no adjuvant therapy was re-
commended. Plan was to continue surveillance with physical exam,
every 3–6 months for the first 2 years, followed by every 6 months for
the next 3 years. Annual Pap smear and imaging will be based on

findings during follow up physical exams.

2. Discussion

Worldwide, cervical cancer is estimated 570,000 cases and 311,000
death in 2018, and ranks as the fourth leading cause of cancer death in
women; however it is the most commonly diagnosed cancer in 28
countries and the leading cause of cancer death in 42 countries. Head
and neck cancer accounts for more than 650,000 cases and 330,000
deaths annually (Bray et al., 2018).

There are over 205 different HPV genotypes. There are at least 15
types of HPV with oncogenic potential. The most common HPV asso-
ciated to head and neck squamous cell carcinoma, and anogenital
cancers is HPV-16. HPV-18 has also being associated with squamous
intraepithelial lesions that can progress to squamous cell carcinoma in
the head, neck and/or anogenital tract.

Human papilloma virus has been associated with uterine cervical
cancer and head and neck cancer. Here we present patient with lar-
yngeal cancer who later develop uterine cervical cancer. Both cancers
showed the presence of HPV 16 by HPV DNA (ISH). It is well recognized
that persistent infection of the uterine cervix with high-risk HPV is
required for the development of invasive cervical cancer. The re-
commendation for cervical cancer screening has been well established.
Women younger than 21 years do no need screening; women aged
21–29 years cytology alone every 3 years, women aged 30–65 years
high risk HPV with cytology co-testing (preferred) every 5 years or
cytology alone (acceptable) every 3 years (Committee on Practice B-G.
Practice Bulletin No. 168, 2016).

Vaccination guidelines has been well stablished to reduce the in-
cidence of anogenital cancer. HPV vaccines are recommended for girls
and boys aged 11–12 years and can be given to females and males up to
26 years (Immunization Expert Work Group CoAHC, 2017). On October
5, 2018 the FDA approved the use of the 9-valent HPV vaccine (6, 11,
16, 18, 31, 33, 45, 52, and 58) in women and men aged 27 through
45 years. HPV vaccine is safe and highly effective against the most
common types of HPV found in cervical and other anogenital cancers.
The estimated vaccine effectiveness range from 80 to 91% in a US

Fig. 1. Prior laryngeal mass biopsy showing non keratinizing squamous cell carcinoma (A) which is positive for HPV16 by DNA ISH (B). Subsequent radical
hysterectomy specimen with invasive squamous cell carcinoma of the cervix (C). The cervical squamous cell carcinoma was positive for HPV 16 by DNA ISH (D).
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community study after> 10 year after the 4-valent and 9-valent HPV
vaccine introduction (Spinner et al., 2019). However, there are no
guidelines for screening and vaccination to reduce the risk or prevent
HPV-related oropharyngeal and laryngeal cancer. It is unclear whether
HPV vaccine can also prevent HPV infections in the head and neck
region. An analysis that included two phase 3 clinical trial (FUTURE II
NCT00092534 and PATRICIA NCT 00122681) suggest that HPV vac-
cination may also prevent oropharyngeal cancer (Luostarinen et al.,
2018). Furthermore, a population based study that included men and
women from 18 to 33 years of age found that that the prevalence of oral
HPV 16/18/6/11 infection was significantly reduced in vaccinated
versus unvaccinated individuals (0.11% v 1.61%;p = 0.08), corre-
sponding to 88% reduction in prevalence (Chaturvedi et al., 2018).

Tobacco use, and alcohol consumption are important risk factors to
laryngeal cancer. However, HPV infections has been associated in lar-
yngeal squamous cell carcinoma from 3% to 85%. The wide range is
related to variation in geographic region, study design, and in the
sensitivity and specificity of the detection method (Wang et al., 2020).

The most common histological type of uterine cervical cancer and
head and neck cancer is squamous cell carcinoma. A rise in the in-
cidence of laryngeal carcinoma in patients with no history of alcohol or
tobacco has been associated to HPV 16 infection and could be attri-
butable to change in sexual norms. HPV integrates its DNA genome
within the host cell nucleus, it dysregulates expression of the onco-
proteins E6 and E7 affecting p53 and retinoblastoma tumor suppressor
gene respectively. As a result there is an inhibition of apoptosis and
malignant transformation (Marur et al., 2010).

The prognostic role of human papilloma virus status among patients
with locally advance hypopharyngeal and laryngeal cancer has been
evaluated in 810 patients from the National Cancer Database. Patients
with positive HPV appears to have better survival compared to patients
with HPV negative (Bates et al., 2019).

We could not find another similar case to our case presentation with
a laryngeal cancer who subsequently presented with cervical cancer.
This case raises the question of whether HPV+ oropharyngeal or lar-
yngeal carcinoma represent an additional risk factor for cervical cancer
development. This may prompt the clinician to perform more frequent
screening. Additional studies and analysis would be needed for the
development of formal guidelines. More frequent and prolonged cer-
vical screening is recommended for women infected with HIV, im-
munocompromised (such as those who have received solid organ
transplant), exposed to diethylstilbestrol in utero, and previously
treated HSIL (CIN 2, 3) or cancer (Committee on Practice B-G. Practice
Bulletin No. 168, 2016). This also raises additional questions such as;
should patients with uterine cervical cancer be screened for laryngeal
cancer? Is oral gargle sample a good strategy for screening? (Martin-
Gomez et al., 2019). What is the effectiveness of HPV vaccination

against oral HPV infection? Hence, strategies for primary and secondary
prevention for HPV-related head and neck cancers should be considered
and explored, and this may include use of HPV vaccination, and
screening. Currently there are no indications for screening for symp-
tomatic oral HPV infections because the natural history is incompletely
understood.

Conclusion: Laryngeal and uterine cervical cancer is associated to
HPV 16. Laryngeal carcinoma patients should receive HPV vaccine and
may need more frequent and longer screening for cervical cancer with
co-testing Pap smear and HPV. Research is needed to assess the role of
HPV vaccine in prevention of laryngeal cancer.
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