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Methods: All patients treated for cystadenolymphomas with extracapsular or capsular dissection at a tertiary
referral center between 2000 and 2017 were examined retrospectively. A literature review of various aspects and
of different treatment strategies for this lesion was also performed.

Results: 629 patients were included in the study. 499 had solitary tumors (79.3%) and 130 had unilateral
multicentric lesions (20.7%). 595 patients were managed by means of ED, while 34 patients underwent a CD.
Our analysis detected an overall occurrence rate of ipsilateral metachronous tumors of 2.06% (13/629), all after
extracapsular dissection, with a mean follow-up of 104.1 months. No statistical difference could be found be-
tween ED and CD in the overall occurrence rate of ipsilateral metachronous tumors or in the complication rate.
No cases of a malignancy arising from a preexisting Warthin tumor could be detected in our study sample.
Conclusion: A clear potential for reducing surgical invasiveness could be shown. A reliable imaging diagnosis,
appropriate patient counseling and high compliance with close follow-up are the basic prerequisites for an

acceptable outcome.

Introduction

Cystadenolymphoma (or Warthin’ tumor, WT) is the second most
common benign lesion in the parotid gland [1]. Since it was first de-
scribed at the turn of the 20th century, it is still not clear whether this
lesion is a true neoplasm or a tumor-like lesion. The lesion is composed
of an epithelial and a stromal component. The epithelial component of
the tumor appears to originate from the intralobular intercalated or
interlobular salivary gland duct epithelium [2], possibly in response to
an unknown inflammatory stimulus. The stromal component contains
lymphoid cells showing various degrees of reactivity including germinal
centers as seen in lymph nodes [3]. This lesion appears to be funda-
mentally different from a pleomorphic adenoma, the most common
benign tumor of the parotid gland, which shows several particular
features such as pseudopodia, an incomplete capsule or even lack of a
capsule [4].

It is therefore reasonable to assume that the optimal therapy

probably also requires an approach which sets itself apart from a “one-
size-fits-all” treatment. The aim of surgical management of WTs should
be to confirm the benign nature of the diagnosis, remove suspicious,
obvious and symptomatic lesions as well as to achieve an acceptable
postoperative quality of life. In the era of minimal invasive surgery, the
trend is moving from complete parotidectomy to more sparing ap-
proaches such as superficial parotidectomy or even extracapsular dis-
section (ED), the latter being propagated more and more in the litera-
ture [5,6]. The aim of this study was to evaluate the potential for
further reducing surgical invasiveness in WTs by means of “capsular”
dissection (CD) based on the preliminary experience made in our de-
partment and on an investigation of various aspects of these lesions
gained from the relevant literature.

Materials and methods

This study was conducted at an academic tertiary referral center
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Fig. 1. Extracapsular dissection: Removal of a tumor with a cuff of healthy
tissue, without intending to identify the main trunk or branches of the facial
nerve.
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specializing in salivary gland pathologies (Department of
Otorhinolaryngology, Head and Neck Surgery, University of
Erlangen-Nuremberg, Erlangen, Germany). The records of all patients
treated for WTs of the parotid gland by means of ED and CD between
2000 and 2017 were examined. An ED was defined as the removal of a
tumor with a cuff of healthy tissue, without intending to identify the
main trunk or branches of the facial nerve [2] (Fig. 1). This surgical
modality was indicated in cases of single mobile lesions or conglom-
erates of lesions with preoperative imaging signs of a WT located within
the superficial lobe of the parotid gland (Fig. 1). A “capsular” dissection
(CD) was defined as the removal of a WT around its capsule without any
cuff of healthy tissue around it, following the same surgical principles
as in a cyst of the neck or a lymph node (Fig. 2). Approval was obtained
from the institutional review board of our hospital.

Preoperatively, all patients were evaluated by means of a clinical
examination (inspection, palpation) as well as ultrasonography of the
head and neck with particular attention given to the parotid region, and
in some carefully selected cases by magnetic resonance imaging.
Preoperatively, the function of the facial nerve was assessed clinically
using the House-Brackmann grading system [7] and by electro-
myography of the facial nerve.

Data concerning the occurrence rate of ipsilateral metachronous
tumors after ED in comparison with CD as well as postoperative com-
plications in our study sample were selected. For further evaluation of
the potential for reducing surgical invasiveness in such lesions, a review
of the relevant literature on several topics concerning these tumors was
performed. First of all, reliability of the clinical (age, gender, smoking),
imaging (ultrasound, magnetic resonance imaging) and image-guided
invasive (core needle biopsy) diagnostic criteria for these tumors were
examined. Additionally, a review of the literature on the
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Fig. 2. Capsular dissection: Removal of a tumor around its capsule without any
cuff of healthy tissue around it, following the same surgical principles as in a
cyst of the neck or a lymph node.

histopathologic features of WTs (capsule characteristics) with a po-
tential therapeutic relevance was performed. A further research in the
relevant literature was carried out to investigate the potential for ma-
lignant transformation in these lesions. Statistical analysis was per-
formed using the chi-square test with 95% confidence intervals. SPSS
software version 21 for Windows (SPSS, Chicago, IL), was used for the
analysis. A p-value of < 0.05 was considered statistically significant.

Results

A total of 629 patients were included in the study (427 men, 202
women; male—-female ratio: 2.11). Their mean age was 59.9 years
(25-93 years). Out of these 629 cases, 499 had solitary tumors (79.3%)
and 130 had unilateral multicentric lesions (20.7%). Our analysis de-
tected an overall occurrence rate of ipsilateral metachronous tumors of
2.06% (13/629), all after ED, with a mean follow-up of 104.1 months.
595 patients were managed by means of ED, while 34 patients under-
went a CD. No statistical difference in the overall occurrence rate of
ipsilateral metachronous tumors could be found between ED and CD
(x%0.759, p = 0.384). Similarly, no statistical difference in the com-
plication rates (especially permanent facial nerve palsy or Frey’ syn-
drome) could be found between ED and CD (x%1.12, p = 0.29). No
cases of a malignancy arising from a preexisting Warthin tumor could
be detected in our study sample.

Discussion

The aim of surgical management of WTs is to confirm the benign
nature of the diagnosis, remove suspicious, obvious and symptomatic
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lesions as well as to achieve an acceptable postoperative quality of life
[6,8]. Our personal experience in over 17 years of performing ED in
cystadenolymphomas showed both an acceptable surgical and an out-
standing postoperative functional outcome: only 2.2% of our patients
had to undergo revision surgery, and permanent facial palsy was seen in
only 1% of our cases. This is in agreement with relevant literature re-
ports [9-12] and points to the fact that avoidance of identification of
the facial nerve or its branches seems to be surgically quite acceptable
with a stable place in the management of these lesions. The aim of the
present study was to investigate whether surgical invasiveness in the
management of cystadenolymphomas could be further reduced by
means of capsular dissection, drawing conclusions from our personal
experience and well as from data from the relevant literature on various
diagnostic and histopathologic aspects of this entity.

First of all, our first preliminary experience showed, encouragingly,
that capsular dissection could be sufficient for WTs from an oncological
perspective, as no metachronous ipsilateral lesions could be detected
after management of the first 34 cases using this surgical modality.
Moreover, capsular dissection was followed by an excellent functional
outcome, without any cases being complicated by postoperative facial
nerve palsy. The potential functional advantage of capsular dissection
over extracapsular dissection and other more extensive surgical mod-
alities lies in the fact that dissection around the capsule of the tumor
leads to reducing the possibility of hitting a branch of the facial nerve
and thus to a minimization of the risk of iatrogenic facial palsy.
Reasonably, implementation of this surgical procedure presumes a
thorough preoperative work-out of each case, leading to a reliable
preoperative diagnosis of WT.

For this reason, we aimed at detecting, with the help of the relevant
literature, the extent to which the existing diagnostic tools (patient’s
history, clinical examination, ultrasound, MRI, core needle biopsy)
allow a reliable preoperative diagnosis of these lesions. First of all, it is
well known that epidemiologic features (male gender [13,14], pre-
dilection in the fifth and sixth decades of life [13,15]) as well as in-
formation about a patient's background (nicotine consumption [16],
signs of inflammation in the parotid region [17], surgical excision of a
WT on the contralateral side in the past [13]) provide the first suspicion
of such a lesion. In the course of the clinical examination, palpation of a
soft, fleshy, partly cystic mass mainly localized in the caudal part of the
parotid region strengthens the working hypothesis of a WT [18]. Ad-
ditional use of the combination of certain sonographic or sonoelasto-
graphic characteristics (ovoid, sharply delineated, homogeneous, hy-
poechoic lesion with a mainly superficial caudal localization [13], well-
perfused intralesional septations, possibly total anechoic or cystic with
a distal sound enhancement, multifocal or bilateral presence, sonoe-
lastographic “half-half” sign [19]) allow a diagnosis in over 93% of
cystadenolymphomas [6,20]. Relevant radiologic literature reports
point to the fact that combined consideration of MRI features (hyper-
intense components on T1-weighted images, mild contrast enhance-
ment, and an apparent diffusion coefficient of no more than
1.016 x 10~ >mm?/s) and demographic characteristics can achieve a
high diagnostic accuracy for these lesions [21-23]. Last but not least, an
ultrasound-guided fine- or core-needle biopsy in these easily accessible
lesions seems to have great diagnostic potential [24-26]. Interestingly,
in our study group no cases of a presumed Warthin's tumor removed
either with extracapsular of capsular dissection were found later to be a
malignant tumor.

From a histopathological point of view, several literature reports
point to the fact that WTs are always sharply demarcated by an intact
capsule [3,27]. Kuzenko et al. describe extensive fibrosis at the per-
iphery of these lesions with a dense collagen zone and a myofibroblastic
spindle cell proliferation [3]. When studying 21 cases, Daguci et al. was
able to detect that the stroma component determines a thin but always
stable capsule in the periphery of these lesions, which separates them
completely from the other parenchyma [28]. Several reports explain the
encapsulation of these lesions through their development from
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heterotopic salivary gland ductal epithelium within preexisting in-
traparotid lymph nodes, structures which are always sharply delineated
[27,29]. It seems that reduction of the minimum surgical extent from an
extracapsular to a capsular dissection following the same surgical
principles as in a cyst of the neck or a lymph node does not clash with
the capsular features of these lesions. This pathologic data tallies with
our preliminary surgical experience in the CD of cystadenolymphomas:
Performing dissection at the level of the capsule of a WT did not seem to
have a negative impact on the occurrence rate of ipsilateral meta-
chronous tumors. It should be pointed out that CD has been performed
in carefully selected cases in our department for the past 3-4 years, and
for that reason the average follow-up time in the CD group was shorter
than in the ECD group (25 months vs. 108 months). This should be re-
garded as a limitation of the interpretation of the study results.

From a tumorbiologic point of view, our attempt for reduction of the
surgical invasiveness by WTs requires a thorough investigation of the
potential for malignancy in these specific lesions: In general, the ma-
lignant transformation of WTs is reported to be about 0.3% and is,
consequently, extremely rare [30] — in a series of 629 cases we did not
detect any malignancies. Most commonly, this concerns non-dis-
seminated malignant lymphomas involving the lymphoid stroma of
WTs [31-33]. In contrast, the epithelial component of this lesion seems
to be far more rarely involved in a malignant process: The presence of
the CRTC1/MAML2 fusion gene in benign Warthin’s tumors suggests
that some of these lesions may be prone to transformation to a mu-
coepidermoid carcinoma [34]. Squamous metaplastic changes in the
oncocytic epithelium can be observed in up to 7.5% of all WTs and
could theoretically represent the first stage in the process towards
malignant transformation, but without ending in malignancy in the vast
majority of cases [35]. A malignant change in a WT could be suggested
clinically in some cases by a recent history of rapid enlargement of a
longstanding mass [36,37]. In any case, the potential for malignancy
seems to be extremely low and should be considered mainly in cases of
clinical symptoms or suspicious imaging features.

The high reliability of the diagnosis, the stable and sharp de-
marcation of the lesions with an intact capsule as well as the extremely
low potential for malignancy offer ideal circumstances for further re-
ducing the surgical invasiveness in WTs by means of capsular dissec-
tion. Dissection of the tumor around its capsule further reduces the risk
of hitting and thus injuring the facial nerve or its branches.
Interestingly, for these harmless lesions with an extremely low risk of
malignancy, several working groups have proposed active surveillance
as a possible strategy in carefully selected cases, provided there is a
reliable diagnosis of cystadenolymphoma. In our department, a “wait-
and-scan” strategy is adopted for older patients with severe morbidities
after histologic verification of the cystadenolymphoma by means of fine
needle aspirating cytology or core needle biopsy as well if there is
suspicion of metachronous lesions appearing after primary surgical
excision and histologic verification of a cystadenolymphoma. It should,
however, be pointed out that expertise in diagnostics, appropriate
counseling, and the optimization of patient selection as well as close
follow-up are important prerequisites for reducing invasiveness in the
management of these lesions.
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