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Abstract
Background: The association between pregnancy and growth of salivary gland malignancies has not been well elucidated due to the paucity of reports in the literature. 
Adenoid cystic carcinoma of the head and neck is known to share histologic characteristics with adenocarcinomas of the breast. A small number of studies have found 
varying degrees of positive expression of both estrogen and progresterone receptors within adenoid cystic carcinoma. While a few case reports have observed a link 
between pregnancy and salivary gland tumour growth, none have reported on growth of adenoid cystic carcinoma of the parotid gland under such circumstances. 

Case presentation: A 31-year-old Chinese woman presented with growth of a right parotid lesion during pregnancy that was associated with facial nerve palsy and 
neuropathy of the post-auricular skin. On MRI, the mass was adjacent to the stylomastoid foramen and there was evidence of perineural invasion of the facial and 
greater auricular nerves. A fine needle aspirate biopsy confirmed adenoid cystic carcinoma. She underwent right radical parotidectomy, ipsilateral neck dissection, 
temporal bone resection and primary neurorrhaphy of facial nerve branches with adjuvant radiotherapy. 

Conclusion: This article represents the third reported case of salivary gland malignancy growth during pregnancy and the first case of adenoid cystic carcinoma. With 
a focus towards adding to a body of literature examining an association between pregnancy and salivary gland tumors, our report may stimulate interest in better 
understanding the complex biological behavior of such tumors. 
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Background
Adenoid cystic carcinoma represents an uncommon head and neck 

malignancy, accounting for approximately 1% of all cancers of the 
head and neck [1]. Of all parotid gland malignancies, the incidence of 
adenoid cystic carcinoma is between 10-30% [2,3]. This tumor has been 
known to have similar histology to adenocarcinomas of the breast and, 
in some cases, can be indistinguishable [3]. While the role of pregnancy 
related hormones on growth of salivary gland malignancies has yet to 
be fully elucidated, there is some evidence that estrogen, progesterone 
or other pregnancy related hormones may play a role [3-6]. The few 
studies that have examined the role of estrogen and progesterone 
receptors in adenoid cystic carcinoma using immunohistochemistry 
have demonstrated varying degrees of positive expression [3,5]. Despite 
this, only a few case reports have linked pregnancy to salivary gland 
tumour growth, and none have reported on adenoid cystic carcinoma 
of the parotid gland. 

To date, two other case reports have documented growth of a 
salivary gland malignancy during pregnancy. Arai, et al. reported a case 
of a 32-year-old Japanese woman who presented in the third trimester 
of pregnancy with growth of a right neck mass in the parotid region 
over a three-month period [7]. Initial fine needle aspirate biopsy failed 
to demonstrated evidence of malignancy. However, one year following 
delivery, she underwent total parotidectomy with preservation of 
the facial nerve after an intraoperative frozen section demonstrated 
malignant cells. The final pathologic diagnosis was a rare low grade 
cribriform cystadenocarcinoma [7]. Al-Zaher and Obeid reported on a 
25-year-old woman from United Arab Emirates who presented in the 
second trimester of pregnancy with a right parotid mass confirmed as 
acinic cell carcinoma on cytologic studies. She underwent superficial 
parotidectomy with sparing of the facial nerve. She developed a 

recurrence four years later during the third trimester of her second 
pregnancy. She subsequently underwent revision total parotidectomy, 
ipsilateral neck dissection and adjuvant external-beam radiation 
therapy [8]. Herein we discuss the third reported case of rapid growth 
of a salivary gland malignancy during pregnancy and the first case of 
adenoid cystic carcinoma.

Case Report
A 31-year-old female of Chinese descent was referred for evaluation 

of a right neck mass. This mass had been observed by her family doctor 
for several years and noted to be small and stable in size. However, 
during the third trimester of her first pregnancy, rapid growth and 
onset of neuropathic pain along the post-auricular skin in the greater 
auricular nerve distribution was noted. She had no history of head and 
neck radiation treatment or a personal or family history of salivary 
neoplasms. A firm and non-mobile mass was observed to be firmly 
planted between the mastoid tip and angle of the mandible. At the time 
of initial assessment, she was noted to have intact facial nerve function 
and no overlying skin changes. The remainder of her examination was 
unremarkable. A bedside ultrasonography examination was performed 
with a 12 MHz linear array probe that demonstrated a lobulated 
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Figure 1. Ultrasound (12 MHz linear array probe) of right parotid mass demonstrating 
lobulated hypoechoic lesion between the mastoid tip and angle of mandible measuring 2.0 
X 2.0 X 2.7 cm (volume, 5.82 cm3)

Figure 2. Fat suppressed MRI scans of the head/neck demonstrating right parotid tumor 
with perineural invasion of facial nerve. (A) axial plane at maximal dimensions of tumor, 
(B) axial plane of tumor at level of stylomastoid foramen, (C) coronal plane at maximal 
dimensions of tumor, (D) coronal plane of tumor at level of stylomastoid foramen

Figure 3. Post-auricular flap exposure and dissection of facial nerve root (white triangle) 
adherent to parotid tumor at the level of the stylomastoid foramen. Thickened appearance 
of facial nerve indicative of invasion 

hypoechoic lesion between the mastoid tip and angle of mandible 
measuring 2.0 X 2.0 X 2.7 cm (Figure 1). Ultrasound-guided fine needle 
aspirate biopsy demonstrated cytology consistent with adenoid cystic 
carcinoma. 

During close follow-up in the course of her pregnancy, she was 
observed to have mild facial nerve impairment (House Brackmann 
Grade 2) and worsening neuropathic pain in the greater auricular 
nerve distribution. She underwent further radiologic evaluation with 
CT and MRI which revealed enhancement of the facial nerve at the 
stylomastoid foramen and greater auricular nerve on MRI consistent 
with perineural spread (Figure 2). There were  no distant metastases 
or contraindications for surgical treatment based on cross sectional 
imaging. 

Following a discussion with the multidisciplinary tumor board, a 
right radical parotidectomy, ipsilateral selective neck dissection (levels 
II/III and VA) with possible temporal bone resection, facial nerve 
sacrifice and nerve grafting was recommended. During the procedure, 
frozen section pathology confirmed invasion of the facial nerve at 
the level of the stylomastoid foramen (Figure 3). As such, the facial 
nerve was sacrificed and removed en bloc with the tumor. Temporal 
bone resection was performed with frozen sectioning of the proximal 
facial nerve to confirm a negative margin and to have a proximal 
stump for nerve grafting (Figure 4). Nerve grafting was completed 
as planned  with ansa cervicalis to marginal mandibular branch, 
masseteric nerve to zygomatic branch and facial nerve mastoid stump 
to the upper branches of the facial nerve using a cable graft from the 
nerve to vastus lateralis (Figure 5). The defect was reconstructed with a 
left anterolateral thigh free flap for volume restoration/coverage and a 
gold weight was inserted into the upper eyelid to enable eyelid closure. 

The final histopathology confirmed the diagnosis of adenoid 
cystic carcinoma, cribriform subtype, with evidence of perineural and 
bony invasion at the level of stylomastoid foramen. Additional testing 
demonstrated that the tumor was estrogen and progesterone receptor 
negative. All lymph nodes were found to be negative for malignancy. 
Therefore, following surgery she was staged at pT4aN0M0. At the 
time of this report, she is in the midst of completing postoperative 
intensity modulated radiotherapy to a dose of 66Gy in 33 fractions. 
On follow-up clinic visits, there has been evidence of tone within the 
mid-face suggesting early regeneration of the masseteric to zygomatic 
neurorrhaphy.

Discussion
The most common presentation of adenoid cystic carcinoma 

of the salivary glands is that of a slow growing mass, characterized 
by perineural invasion and often aggressive long-term behavior. 
Persistence or recurrence of disease and late onset distant metastases 
is frequently observed. Given the known aggressive potential, adenoid 
cystic carcinoma is treated as a high-grade neoplasm and, therefore, 
treated with radical surgical resection and adjuvant radiotherapy. 
Generally, it is recommended that patients undergo selective neck 
dissection only in cases of clinically positive neck lymphadenopathy. 
Historically, incidence rates of occult nodal metastasis are less than 
10% [4,9]. 
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In the case we have presented in this report, the parotid mass 
had remained stable for several years prior to rapid growth that was 
associated with pregnancy. Overall, most literature suggests that 
adenoid cystic carcinoma is observed to have a higher rate of incidence 
in females for reasons yet unknown [10,11]. Although both estrogen 
and progesterone receptors have been reported to be expressed by 
adenoid cystic carcinoma of the salivary glands, this was not observed in 
our case. Expression of estrogen receptors in adenoid cystic carcinoma 
specimens varies widely in the literature from 17-92% [1,10,11]. In one 
case study, tamoxifen therapy was found to provide partial remission 
in a patient with recurrent metastatic disease [11]. While progesterone 
is less often found to be expressed in specimens, one study found that 
8.5% of 47 cases reviewed had tumors that stained for progesterone 
receptors [1]. Given that the histopathology of adenoid cystic 
carcinoma of the salivary glands is largely indiscernible from sites such 
as the breast and vulva, growth during pregnancy due to fluctuations in 

estrogen and progesterone levels is an attractive hypothesis [4]. In this 
era of personalized cancer therapy, one also wonders if in patients with 
metastatic disease whether a trial of monoclonal antibody hormone 
blocking targeted therapy could suppress further disease progression 
as has been demonstrated in other head and neck cancer sites [12-14].

As a rare form of malignancy, efforts should be put towards 
better understanding the biology of salivary gland cancers and, more 
specifically, adenoid cystic carcinoma. The primary observation from 
this case report, that growth of a salivary gland carcinoma had occurred 
during pregnancy, is in concordance with other case reports and may 
provide impetus for other authors to report such cases in the future.

Conclusion 
As the third reported case of growth of a salivary gland malignancy 

during pregnancy, and the first report of adenoid cystic carcinoma, 
this report adds to a body of literature that may assist in better 
understanding the pathophysiologic, and/or genetic, mechanisms 
behind these rare tumors. Ultimately, this may aid in management 
through targeted therapy, control of disease progression, and 
potentially even prevention. 
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Figure 4. Proximal facial nerve stump (white triangle) within mastoid cavity following 
temporal bone resection

Figure 5. Dissection of distal masseteric nerve through fibres of masseter prior to primary 
neurorrhaphy to the zygomatic branch of facial nerve
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