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Abstract
Objectives  Surgical management of parotid pleomorphic adenoma ranges from total parotidectomy to extracapsular dis-
section (ECD). Minimalistic techniques aim to preserve function and minimize the rate of recurrence. This study assesses 
functional, aesthetic, and disease control outcomes post-ECD through a sole transverse cervical incision for parotid pleo-
morphic adenoma.
Materials and methods  This longitudinal analysis enrolled 36 consecutive patients with pleomorphic adenoma who under-
went ECD via a single cervical incision. Complications, satisfaction, salivary function, and tumor recurrence were evaluated. 
Salivary gland function was assessed using scintigraphy at 6 months post-surgery.
Results  Tumors occurred in superficial (83%) or deep (17%) parotid inferior parts according to the European Salivary Gland 
Society level classification. The median tumor size was 2.8 cm (1.8–6.0 cm); the median operation time was 42 min (30–65 
min). No tumor spillage or facial nerve injuries occurred. Facial nerve paralysis was only temporary in two (6%) patients, 
with minimal other complications. Operated parotid gland function matched the unoperated side. No recurrence was found 
during the median follow-up of 44 months (24–60 months).
Conclusions  ECD via a single transverse cervical incision is a safe approach for benign parotid tumors, yielding excellent 
functional and disease control outcomes.
Clinical relevance  These findings can provide clinically meaningful minimally invasive recommendations to treat pleomor-
phic adenoma with minimal complications.
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Introduction

Salivary gland tumors primarily occur in the parotid gland, 
encompassing about 80% of cases as benign tumors, with 
pleomorphic adenoma comprising roughly 80% of this sub-
set [1]. These tumors often manifest as finger-like exten-
sions infiltrating the normal glandular tissue, characterized 
by the absence of a distinct outer layer [2]. The histologi-
cal attributes linked to an unfinished covering, capsule 
penetration, pseudopodia formation, and satellite nodules 

can contribute to recurrence over time when growths are 
incompletely removed, or their capsules are disrupted [3]. 
Tumor enucleation is tied to elevated local recurrence rates, 
particularly in pleomorphic adenomas with unique histo-
logical attributes [3]. Traditional approaches to handling 
benign parotid growths generally involve total superficial or 
full parotidectomy [4]. Nevertheless, this method carries a 
significant risk of facial nerve paralysis and other compli-
cations [5, 6]. A comprehensive study indicates that partial 
parotidectomy, including extracapsular dissection (ECD), is 
a feasible choice for pleomorphic adenomas or other benign 
tumors [7]. This surgical method leads to decreased facial 
nerve paralysis and Frey syndrome rates, all without wors-
ening the recurrence rate [7]. Partial parotidectomy or ECD 
has effectively replaced superficial or total parotidectomy in 
the treatment of benign parotid growths, all while keeping 
recurrence rates in check [8, 9]. Surgery that preserves gland 
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function can potentially reduce postoperative facial nerve 
issues and maintain salivary flow rate [8, 10].

In the quest for enhanced postoperative aesthetics, various 
cosmetic incisional techniques have arisen in the context of 
parotidectomy [11, 12]. Once prominent, the conventional 
Blair incision often led to noticeable scarring, especially 
in cosmetically sensitive zones [13]. In response, alterna-
tive incision options, such as the modified facelift, retro-
auricular, periauricular, and postauricular methods, have 
gained popularity in the surgery of benign parotid tumors 
[11]. Additionally, minimally invasive techniques involv-
ing endoscopes or robotic tools have been introduced to 
shorten incision lengths and enhance cosmetic outcomes 
[14, 15]. The utilization of a sole transverse cervical inci-
sion, without prior, peri-, or retroauricular incisions, has 
been applied to ECD for Warthin’s tumors [16, 17]. This 
approach offers an improved view for direct lesion access, 
employing a smaller skin incision and reduced flap elevation 
than other parotidectomy incisions [18]. Combining gland-
preserving surgery with a lone transverse cervical incision 
can reduce operative time and morbidities while safeguard-
ing facial nerve integrity and salivary function. Our previ-
ous work has demonstrated the clinical utility of ECD via 
a solitary transverse cervical incision for treating Warthin’s 
tumor [19]. This technique has been extended to cover vari-
ous types of benign parotid tumors. Hence, this study aims 
to comprehensively evaluate the cosmetic, functional, and 
disease control results of gland-preserving surgery employ-
ing the solitary cervical incision approach in patients with 
pleomorphic adenoma.

Materials and methods

Patient recruitment7

This prospective longitudinal investigation was centered on 
participants who underwent parotid tumor excision through 
the single cervical incision method between 2018 and 2020. 
The study encompassed patients exclusively diagnosed with 
pleomorphic adenoma who underwent ECD utilizing the 
single cervical incision approach. The inclusion criteria also 
encompassed patients with pleomorphic adenoma located 
in the parotid inferior parts according to the European Sali-
vary Gland Society level classification. Individuals with 
prior alternative procedures or recurrent parotid tumors were 
omitted. Patients presenting with Warthin’s tumors or other 
histological types were also excluded from the study. Before 
surgery, patients with parotid masses underwent contrast-
enhanced imaging accompanied by fine-needle aspiration 
guided by high-resolution ultrasonography. Regardless of 
tumor location within the superficial or deep parotid lobes, 
all eligible patients underwent extracapsular dissection using 

the single cervical incision technique. The patients were 
provided informed consent and expressed their willingness 
to participate in postoperative follow-up. Postoperatively, 
patients were followed closely for at least 2 years to assess 
cosmetic outcomes, salivary function, and potential tumor 
recurrence. Ethical approval was obtained from the insti-
tutional review board and informed consent was acquired 
from all patients.

Surgical approach

Under general anesthesia, a single transverse cervical inci-
sion was made along the skin crease beneath the parotid 
mass (Figs. 1 and 2). The skin flap was meticulously ele-
vated, along with the outer parotid capsule and sterno-
cleidomastoid (SCM) muscle. Preservation of the greater 
auricular nerve was ensured during the elevation of the flap. 
The tumors within the gland were exposed and meticulously 
resected, with careful attention to wide margins and the 
excision of adjacent salivary tissues adhering to tumor cap-
sules. The marginal mandibular nerve and other peripheral 
branches of the facial nerve distal to the tumor site were 
identified during capsular dissection and meticulously dis-
sected following the course of the nerve. Preserving periph-
eral facial nerve branches were carefully executed through 
precise dissection, particularly when tumors were close to 
the facial nerve plane. Special care was taken to prevent 
capsule disruption and minimize the potential dissemina-
tion of tumor cells into the surgical site. When a lesion near 
the superficial parotid layer was readily identifiable, the 
parotid capsule was directly incised along the path of the 
facial nerve to expose the lesion. Throughout the dissection 
of the lesion, meticulous identification and preservation of 
the facial nerve were ensured. In cases involving the parotid 
deep lobe, the superficial lobe was carefully elevated from 
the lower and middle ends to provide access to the deep lobe 
tumors. Tumors were dissected along with the adjacent sali-
vary tissues adhering to capsules, and the facial nerve trunk 
and/or branches were meticulously identified for removal.

Stringent assessments were performed to confirm com-
plete lesion removal and facial nerve integrity. Hemostasis 
and thorough cleaning of the surgical field were carried out 
using bipolar bovie and saline solution. Following lesion 
removal, the remaining parotid tissue and capsules were 
meticulously approximated to enclose the exposed parotid 
gland. After removing deep lobe tumors, the residual super-
ficial lobe covered the parotidectomy bed and facial nerve. 
Hemostasis was achieved, and fibrin sealant was applied to 
the surgical field. The parotid gland was securely anchored 
to the SCM muscle. The skin incision was closed using 
absorbable sutures without drainage. Tissue adhesive was 
carefully applied over the incision site.
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Fig. 1   Extracapsular dissection via single cervical incision for parotid pleomorphic adenoma. A–C A MR image, and single cervical incision 
and flap elevation. D–F Tumor excision (asterisk) while preserving the facial nerve (arrows) and the greater auricular nerve (yellow arrow)

Fig. 2   Deep lobe tumor removal via single cervical incision. A–C A MR image and surgical exposure of the superficial lobe after utilizing the 
single cervical incision. D–F Tumor removal (asterisk) while preserving the facial (arrow) and greater auricular nerves (a yellow arrow)
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External compression of the surgical site was main-
tained for 2 days before self-removal at home. Subsequently, 
patients were discharged either on the day of the procedure 
or the following day, with a prompt resumption of their daily 
activities. Comprehensive pre- and post-discharge evalua-
tions included scrutiny of the surgical site, facial nerve func-
tion, pain assessment, and cosmetic satisfaction. All surgical 
interventions were conducted exclusively by a single surgeon 
(J.-L.R.).

Assessment of aesthetic and salivary function

Patient evaluations encompassed a thorough assessment 
of subjective discomfort, wound status, and neurologic 
outcomes. Pain perception was quantified using a visual 
analog scale (VAS), with higher scores indicating greater 
pain intensity. Individual satisfaction and salivary gland 
performance were meticulously evaluated at the 6-month 
postoperative mark through VAS scoring and salivary scin-
tigraphy. Similarly, the assessment of incision scar aesthet-
ics and facial contour irregularities utilized VAS scoring, 
with higher scores indicating increased patient contentment. 
Salivary scintigraphy involved the utilization of an advanced 
gamma camera (E. CAM; Siemens, Erlangen, Germany) to 
sequentially capture scintigraphic images following intra-
venous infusion of 10 mCi 99mTc-pertechnetate and sali-
vary stimulation using lemon juice. The ratio of glandular 
uptake before stimulation was precisely calculated by divid-
ing glandular uptake by background uptake. Subsequently, 
the salivary excretion fraction was determined by divid-
ing the difference between the maximal uptake ratio post-
stimulation and the maximal uptake ratio pre-stimulation 
by the maximal uptake ratio pre-stimulation. Evaluation of 
the parotid gland’s secretory function entailed a compre-
hensive juxtaposition of continuous variables as medians 
and ranges, performed using SPSS 22.0 for Windows (SPSS 
Inc., Chicago, Illinois).

Results

Participant characteristics

Initially, 38 eligible participants were recruited for the study. 
However, two participants were lost to follow-up and con-
sequently excluded from the final analysis. The remaining 
group comprised 36 individuals, 16 males and 20 females, 
and a median age of 54 years (range 42–76 years). All 
tumors were identified as pleomorphic adenomas, unilater-
ally situated within the parotid gland, with 17 on the right 
side and 19 on the left. The median tumor size measured 
2.8 cm (1.8–6.0 cm). Tumor distribution was categorized 
according to the European Salivary Gland Society’s criteria: 

83% located in the superficial inferior part (level II) and 17% 
in the deep inferior part (level III). The median duration 
of the operation was 42 min (30–65 min), accompanied by 
an average blood loss of 22 mL (10–46 mL). No statistical 
differences in operation time or blood loss were observed 
based on tumor location (t-test; P > 0.1). None of the partici-
pants required an extension of the Blair incision. The greater 
auricular nerve was successfully preserved in 31 participants 
(86%), and no instances of the facial nerve or Stensen’s duct 
injury were documented. Furthermore, there were no occur-
rences of tumor capsule rupture or tumor spillage during 
excision. Intraoperative and postoperative evaluations con-
firmed the absence of malignancy within the specimens, and 
all resection margins were clear.

Adverse events, functional outcomes, 
and recurrence

As measured by VAS scores (0–10), postoperative pain 
perception remained generally low, with a median score of 
2 (range, 0–5). Hematoma and sialocele were observed in 
four (11%) and three (8%) participants, respectively, with all 
cases spontaneously resolving within the first postoperative 
month. No claims of surgical site infection were recorded. 
Temporary numbness within the auricular region was 
reported by 13 participants (36%), and temporary paralysis 
of the marginal branch of the facial nerve occurred in two 
participants (6%). Both facial nerve paralysis and auricular 
numbness were transient, with complete recovery within 6 
months postoperatively. The incidence of each complica-
tion was consistent across various tumor locations (t-test; 
P > 0.1). Participants expressed high satisfaction with the 
appearance of the incision scar and facial contour, yielding 
median VAS scores of 8 (5–10) and 10 (9–10), respectively. 
No participants developed any depressions or indentations 
in the operated region, and the incision scars were somewhat 
noticeable, maintaining facial contours (Fig. 3). The post-
operative secretory function of the operated gland closely 
mirrored that of the unoperated gland (P > 0.1). Throughout 
the median follow-up period of 44 months (24–60 months), 
no occurrences of tumor recurrence were detected.

Discussion

Our study reinforces these findings, demonstrating the 
preservation of facial nerve function, salivary secretion, 
and cosmetic outcomes while ensuring effective local 
tumor control. Advancements in gland-preserving surgical 
techniques have been accompanied by cosmetic-oriented 
approaches that selectively expose the parotid gland and 
adjacent facial nerve [11]. Our study underscores the effi-
cacy of the single cervical incision approach, resulting in 
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smaller incisions that lead to minimal postoperative com-
plications while preserving salivary function and facial 
contour. While the modified Blair, facelift, and retroau-
ricular hairline incisions offer adequate visual fields, they 
require long skin incisions [8, 20]. Though the operative 
field may appear restricted compared to other approaches, 
meticulous flap elevation provides an adequate visual field 
for tumor excision [18, 21, 22]. The single cervical inci-
sion allows direct access to and removal of benign parotid 
tumors without tumor spillage or facial nerve injury [19]. 
Although incision scars may be somewhat visible on the 
upper lateral neck, patients express high satisfaction with 
scar appearance and facial contour. Our study demon-
strates the safety and efficacy of ECD via the single cervi-
cal incision for parotid tumors in the inferior compartment 
of parotid glands, regardless of superficial or deep lobe 
location.

This approach offers advantages such as shorter operative 
times, reduced blood loss, and lower facial nerve complica-
tion rates. Postoperative pain is minimal, leading to shorter 
hospital stays. Moreover, gland-preserving surgery main-
tains parotid gland secretory function, potentially benefiting 
oral health [20]. Proficiency in this technique may require 
experience, and endoscopy may prove advantageous in some 
instances. It is important to note the potential for facial nerve 
compromise due to a confined visual field and the theoretical 
risk of tumor spillage. Comparative studies contrasting this 

approach with alternative parotidectomy methods are needed 
for further validation.

The findings substantiate the effectiveness of gland-
preserving surgery for parotid tumors, particularly benign 
variants. However, caution is needed when considering 
this approach for malignant tumors, and obtaining a preop-
erative pathological diagnosis is crucial. This technique is 
suitable for patients with non-multifocal tumors localized 
in the inferior or posterior parotid gland region. Alternative 
approaches with larger incisions may be recommended for 
complex cases, including large tumors, deep lobe locations, 
or lesions with compromised visibility. Long-term obser-
vational outcomes from this study, combined with future 
randomized controlled trials, will further solidify the effec-
tiveness of this surgical approach. While challenges may 
arise due to the rarity of parotid tumors for large-scale trials, 
this longitudinal single-arm study provides valuable insights 
into the safety and functional benefits of gland-preserving 
surgery for parotid tumors, reinforcing its viability as a com-
pelling treatment option.

Conclusions

ECD via a single cervical incision offers numerous advan-
tages in managing benign parotid tumors. This technique 
stands as a testament to favorable functional, aesthetic, and 

Fig. 3   Follow-up assessment of incision scar and facial contour. A–C The scar on the infraauricular neck 6 months post-surgery. D–F The scar 
exhibits some visibility while maintaining facial contour after the procedure
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disease control outcomes. It effectively preserves facial 
nerve integrity, salivary function, and aesthetics while 
reducing surgical morbidity and operative times and achiev-
ing excellent cosmetic results. Building upon the conclu-
sions drawn from this study, functional gland-preserving 
surgery utilizing a single cervical incision proves to be a 
productive and secure therapeutic approach for parotid pleo-
morphic adenoma and other benign tumors, ensuring robust 
local control without compromising functional outcomes.
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