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1 | INTRODUCTION

Obijectives: Long-term prospective studies on procedure-related complications after
parotid surgery for benign neoplasms (BNs) are scarce. This is the first prospective
study on the use of extracapsular dissection (ECD) for BNs, and it aimed to examine
the incidence of postoperative complications after parotid surgery for BN.

Methods: We collected data obtained in a prospective study of parotidectomy for
BN at a university hospital and analyzed the transient and long-term complications.
Results: The incidence rates of transient facial palsy immediately and 18 months after
surgery were 15.0% and 3.7%, respectively. The rates of immediate postoperative
facial palsy in patients who underwent ECD, partial superficial, superficial, and total
parotidectomy were 5.8%, 29.3%, 20.0%, and 44.1%, respectively. Significant risk
factors for facial palsy included multiple and larger lesions as well as surgery duration
and extension.

Conclusions: Postoperative facial palsy remains a common complication after
parotidectomy for BN and is associated with the extent of parotidectomy, presence
of multiple neoplasms, and operative duration. The results of this study showed that
ECD could be a safe technique for avoiding facial palsy.

Level of Evidence: 2.

KEYWORDS
complication after parotidectomy, extracapsular dissection, facial palsy, Frey's syndrome,
parotidectomy for benign neoplasms

investigated,*” most were retrospective studies with limited sample

sizes. Additionally, most studies were conducted before adopting

Parotid gland neoplasms cause approximately 3% of head and neck
tumors, of which up to 75% are benign.>? Despite developments in
operative techniques, surgery for benign parotid tumors remains asso-
ciated with a relatively high rate of postoperative sequelae, with facial
nerve palsy being the most significant.>* Although complications and
morbidity after parotidectomy for benign tumors have been

newer surgical techniques, such as extracapsular dissection (ECD), or
in centers not routinely applying this technique.8?

Previously reported rates for temporary and permanent postopera-
tive facial palsy are 8.5% to 65% and 0% to 19.6%, respectively.*” These
variations could be attributed to different surgical techniques, time of first
postoperative evaluation, extent of disease, and surgeon's experience.
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Other common complications after benign parotid surgery include
sensation loss in the area supplied by the great auricular nerve, Frey's
syndrome, salivary fistula, sialocele, postoperative infection, and
hematoma or hemorrhage.>*

Great auricular nerve dysfunction is highly susceptible to bias
because, during the immediate postoperative period, patients experi-
ence discomfort from surgical wounds, dressings, and sutures; more-
over, they may be less aware of facial numbness. Moreover, Frey's
syndrome often has a delayed onset. In both cases, remission sponta-
neously occurs after numerous months, with varying severities and
different descriptions by patients, who may report interference with
quality of life (QoL) and activities of daily living.

This study aimed to determine and record the immediate and late
postoperative complications after parotidectomy using different
approaches for benign lesions of the parotid gland. This work is rele-
vant because of the increase in less invasive surgical techniques such
as the ECD. The prospective nature of this study as well as the large
number of patients treated with ECD makes it a valuable addition to
current literature.

2 | MATERIALS AND METHODS

All surgical data were obtained in a tertiary center. We prospectively
collected the data from all parotidectomies performed from March
2014 to July 2018. All procedures performed in this study were in
accordance with the ethical standards and were approved by the local
research ethics board (BKF 2018/15). All surgeries were performed
by seven experienced surgeons from the department. All surgeons fol-
low the same standards for choosing the surgery technique as well as
performing surgeries so there is no bias in the indication and surgery
procedure itself. Appmed consent was obtained from all individual
participants included in this study. The exclusion criteria were malig-
nancy and patients with incomplete 18-month follow-up for various
reasons, age was not an exclusion criteria.

A broad range of data were preoperatively collected during the
first 4 postoperative days, including age, sex, surgery side, histological
reports, surgical technique, surgeon's experience, surgical margin, sur-
gery duration, neoplasm quantity and size, bleeding, salivary fistula
occurrence, sialocele, hematoma or hemorrhage, and postoperative
infection (wound erythema, pain or tenderness around the incision
site, swelling, or purulent drainage).

A senior pathologist performed histopathological examinations. In
case of nontypical findings, another pathologist performed a second
review. ECD was defined as tumor resection through the parotid tis-
sue within a 2- to 3-mm normal tissue margin, without identifying the
facial nerve trunk.? In all other techniques, the facial nerve (FN) trunk
was identified. Partial parotidectomy (PP) involved partial exposition
of the facial nerve and partial excision of the superficial lobe. Superfi-
cial parotidectomy (SP) involved the total removal of the superficial
lobe of the parotid gland. Total parotidectomy (TP) involved the total

removal of the superficial and deep lobes of the parotid gland.

All surgical procedures were performed using intraoperative facial
nerve monitoring. All experienced surgeons used cold steel with bipo-
lar dissection. The great auricular nerve are identified and gently dis-
Within  the first
4 postoperative days, daily clinical examinations of the facial nerve

placed posteriorly to avoid manipulation.
branches and operative wound were performed. The indication of the
surgical technique followed the current standardized criteria in the lit-
erature.’ Abridgment: EDC are typically indicated for small tumors
(until 2 cm), peripherally located or even large lesions of the caudal
parotid pol. PP is mainly indicated in large tumors of the caudal part
of the parotid with contact to the cervicofacial division of the FN. SP
represents a universal technique in parotid surgery and should be the
first technique to learn. TP has only few but important indications in
benign parotid surgery, for example lesions in the deep lobe or multi-
ple lesions. Even minimal facial function impairment was considered
as palsy and classified based on the House-Brackmann (HB) Facial
Nerve Grading System.'® Facial weakness that fully recovered during
the follow-up period was defined as temporary. Permanent facial
paralysis was defined as facial weakness that persisted after the
18-month follow-up. Patients were re-evaluated after 1 and 2 weeks
and, if necessary, after 3 months and at subsequent 6-month intervals.
The incidence of complications (lobule and antitragus numbness, facial
paralysis, Frey's syndrome, infections, hemorrhage, salivary fistula,
and sialocele) was monitored until the 18-month follow-up visit. The
last evaluation was conducted through telephone interviews, and
postoperative complaints were recorded. The patients were asked in
detail regarding all studied variables, mainly regarding great auricular
nerve dysfunction and Frey's syndrome, based on a fix scheme to
avoid bias. Evaluation of patients' complaints was performed using an
analog scale that classified possible complaints between
0 (no complaints) and 10 (worst possible).

Statistical analyses were performed using the R software version
4.0.2 (The R Project, Vienna, Austria). Variables underwent descriptive
statistics. Comparison between surgery techniques for continuous
and categorical variables was performed using analysis of variance or
the Kruskal-Wallis test and the chi-Square test or Fisher's exact test,
respectively. A separate univariate logistic regression was conducted
for each variable as well as a multivariate logistic regression for tran-
sient and permanent facial palsy. To adjust for possible confounders,
we conducted a multivariate logistic regression with the surgical tech-
nique. Odds ratios (ORs) with 95% confidence intervals (Cls) for rele-
vant risk factors were reported. Two-tailed P values <.05 were
considered significant.

3 | RESULTS

From March 2014 to July 2018, 579 patients underwent parotid sur-
gery in our department; among them, we included 300 patients who
met the 18-month follow-up criteria. A total of 127 patients with
malignancy and 152 patients with incomplete 18-month follow-up for

various reasons (unknown current phone number, address change,
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TABLE 1 Patient characteristics and factors related to surgery
Descriptive
Feature statistics N (%)
Age (years), mean + SD (range) 58.0 + 14.0 (7-93)
<45 years 42 (14.0)
45 to 65 years 161 (53.7)
>65 years 97 (32.3)
Sex
Male 181 (60.3)
Female 119 (39.7)
Side
Left 153(51.0)
Right 147 (49.0)
No. of lesions, median (IQR) 1(1-1)
1 277 (92.3)
22 23(7.7)
Lesion size (mm), median (IQR) 25.0 (20-0-35.0)
<28 163 (54.3)
228 137 (45.7)
Average time of surgery (min), 99.0 (69-8-134-3)
median (IQR)
<120 201 (67.0)
>120 99 (33.0)
Operation
ECD 190 (63.3)
PP 41(13.7)
SP 35(11.7)
TP 34 (11.3)
Transient facial palsy
Yes 45 (15.0)
No 255 (85.0)
Permanent facial palsy
Yes 11 (3.7)
No 289 (96.3)

Abbreviations: ECD, extracapsular dissection; IQR, interquartile range; PP,
partial parotidectomy; SP, superficial parotidectomy; SD, standard
deviation; TP, total parotidectomy.

refused to answer questions) were excluded. Table 1 summarizes the
patients' characteristics and surgery-related factors.

The overall rate of transitory postoperative facial paralysis up to
four postoperative days was 15.0% (45 patients). Among these
45 patients, 38 (12.7%) patients, 3 (1.0%) patients, 3 (1.0%) patients,
and 1 (0.3%) patient had HB II, HB IlI, HB IV, and HB V grades, respec-
tively. The patient with HB V underwent TP with two histologically
representative lesions (30 and 40 mm) and >40 very small lesions dis-
tributed throughout the parotid tissue.

Permanent facial palsy occurred in 11 (3.7%) patients; among

them, 8 (2.7%) cases had minimal facial function impairment

represented by a slight drop in the mouth angle. The remaining three
(1.0%) patients with permanent paralysis showed HB lll, and each had
undergone PP, SP, and TP.

The most common final pathological diagnosis was
adenolymphoma (Warthin tumor; 47.7%, n = 143), followed by pleo-
morphic adenoma (31.3%, n = 94), non-neoplastic cyst (6.0%, n = 17),
lymphoepithelial cyst (3.0%, n = 9), and basal cell adenoma (2.33%,
n = 7). The other diagnoses included five oncocytomas, five patients
with oncocytic metaplasia, four lipomas, and four patients with combi-
nation of adenolymphoma and oncocytic metaplasia. We also
observed two patients with hemangioma, two with myoepithelioma,
and two with combination of adenolymphoma and cystic lesion.
Cystadenoma and mucocele were observed in one patient each, and
histological combinations of adenolymphoma and basal cell adenoma,
adenolymphoma and pleomorphic adenoma, and at least
lymphoepithelial cyst and adenomatous hyperplasia were observed in
one patient each.

In the ECD, PP, SP, and TP subgroups, the median surgery dura-
tions were 87.0 (quartiles: 59.0-107.0), 102.0 (quartiles: 79.0-136.0),
145.0 (quartiles: 121.0-163.5), and 212.5 (quartiles: 178.8-272.0) min,
respectively, with a significant difference in surgery duration among
techniques (P <.001). There was no significant difference among sub-
groups in terms of age (P = .102), sex (P = .820), or side (P = .919).
There were among-subgroup differences in the lesion number, with
ECD and TP showing the lowest and highest proportions of >1
lesions, respectively (P <.001). Similarly, there was a higher proportion
of lesions >28 mm in SP and TP (P = .002), as shown in Table 2.

The immediate risk of transient postoperative palsy differed
among surgery types (ECD, 5.8%; PP, 29.2%; SP, 20.0%; and TP,
44.1%; P <.001; Figure 1). Post hoc tests with adjusted P-values
according to Benjamini-Hochberg showed that the risk of transient
postoperative palsy was lower after ECD compared with each other
surgery type. Comparisons between PP and SP, between PP and TP,
and between SP and TP were not significant (Figure 1). After
18 months, the risk of facial nerve palsy differed according to the type
of surgery (ECD, 0.5%; PP, 12.2%; SP, 11.5%; TP, 2.9%; P <.001). The
ECD group had a significantly lower rate of facial nerve palsy than the
PP and SP groups in post hoc tests (Figure 2).

Regarding analysis of risk factors for transient and permanent
facial palsy, we evaluated the age, surgery duration and extent, and
tumor number and size (histopathological measurements). To assess
the effect of different variables, we conducted univariate logistic
regression models (Table 3). Comparisons among age groups revealed
no differences in temporary facial palsy (<45 years, 14.3%;
46-65 years, 16.8%; >65 years, 11.3%); however, there was a trend
for a higher risk of permanent palsy with older age (P = .078). Further-
more, a higher risk of temporary facial palsy was associated with >1
lesion (OR = 2.8, 95% Cl: 1.1-7.1, P = .037), surgery duration
>120 minutes (OR = 3.8, 95% Cl: 2.0-7.3, P <.001), and a lesion with
a histopathological diameter >28 mm (OR = 2.0, 95% Cl: 1.0-3.8,
P = .039). A higher risk of permanent facial palsy was associated with
a lesion size >28 mm (OR = 5.7, 95% Cl: 1.2-26.7, P = .028), but not
>1 lesion (P = .857) or surgery duration >120 minutes (P = .134).
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TABLE 2

Variable

Transient facial palsy
No
Yes

Permanent facial palsy
No

Yes

Age (years), mean + SD

<45 years
45 to 65 years
>65 years
No. of lesions
1
22
Lesion size (mm)
<28
228

Av. time of surgery (min)

<120
>120

ECD patients® (n = 190)

N (%)

179 (94.2)
11(5.8)

189 (99.5)
1(0.5)
58.3+12.6
24 (12.6)
102 (53.7)
64 (33.7)

183 (96.3)
7 (3.7)

117 (61.6)
73(38.4)

165 (86.8)
25(13.2)

PP patients® (n = 41)

Facial palsy according to operation, HB grade, and time after surgery

SP patients® (n = 35)

N (%) N (%)
29 (70.7) 28 (80.0)
12(29.3) 7(20.0)
36 (87.8) 31(88.6)
5(12.2) 4(11.4)
61.0+14.2 57.5+10.7
4(9.8) 4(11.4)
22(53.7) 23(65.7)
15 (36.6) 8(22.9)
37(90.2) 31(88.6)
4(9.8) 4(11.4)
22(53.7) 12(34.3)
19 (46.3) 23 (65.7)
26 (63.4) 8(22.9)
15 (36.6) 27 (77.2)

TP patients® (n = 34)

N (%) P-value

<.001

19 (55.9)

15 (44.1)
<.001

33(97.1)

1(2.9)
53.12+21.4 .102
10 (29.4) 123

14 (41.2)

10(29.4)
<.001

26 (76.5)

8(23.5)
.002

12 (35.3)

22 (64.7)
<.001

2(5.9)

32(94.1)

Abbreviations: ECD, extracapsular dissection; HB, House-Brackmann Facial Nerve Grading System; PP, partial parotidectomy; SD, standard deviation; SP,
superficial parotidectomy; TP, total parotidectomy.

2Extracapsular dissection.

bPartial parotidectomy.

“Superficial parotidectomy.

4Total parotidectomy.
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FIGURE 1 The immediate
risk of transient postoperative
palsy differed between the
surgery types
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Multivariate logistic regression revealed that surgery duration
was an independent risk factor for transient facial palsy (OR = 3.3,
95% Cl: 1.7-6.6, P <.001). Permanent facial palsy was associated with
greater tumor (OR = 5.3, 95% Cl: 1.1-25.5, P = .039), whereas age
showed a slightly nonsignificant trend (P = .065).

To adjust the impact of the surgery technique for age, surgery
duration, and lesion number and size, we conducted a separate multi-
variable logistic regression model for transient facial palsy incorporat-
ing the surgery technique and potential confounders. None of the
factors, except for surgery type, were significant. The ORs for the ref-
erence ECD were 6.2 (95% Cl: 2.4-15.9, P <.001) for PP, 2.8 (95% Cl:
0.8-9.3, P = .096) for SP, and 9.9 (95% Cl: 3.0-33.1, P <.001) for TP
(Table 4).

Additionally, we evaluated the patient's self-assessment regarding
facial palsy 18 months after parotidectomy. This was conducted based
on complaints from patients with palsy impressions using a question-
naire rating possible complaints between O (no complaints) and
10 (worst possible).

The second most common immediate complication was seroma/
sialocele (11.0%), followed by hemorrhage (10.0%) and infection
(8.0%). However, except for transient facial palsy, no other immediate
complications were associated with surgery type (all P >.05). Regard-
ing long-term complications within the 18-month follow-up period,
9.3% and 5.3% of the patients showed greater auricular nerve dys-
function and Frey's syndrome, respectively. The surgery technique
showed a significant association with Frey's syndrome occurrence
(P =.002) and a slightly nonsignificant association with greater auricu-
lar nerve dysfunction (P = .051; Table 5).

All patients with Frey's syndrome underwent reevaluation for
possible treatment; however, the patients reported a very low impact

on Qol that did not require further treatment. Our findings revealed

HB grade |
HB grade ll
HB grade il
HB grade IV
HB grade V

gapon

Operation

that greater auricular nerve dysfunction is a common permanent side
effect of parotidectomy during the late postoperative period; how-
ever, it had a low impact on overall QoL, with patients only mention-
ing this change after explicit inquiry.

4 | DISCUSSION
This prospective study analyzed the postoperative complications of
300 patients

parotidectomy in our institution. We analyzed the incidence of com-

with benign parotid tumors who underwent
plications and risk factors for postoperative transient and permanent
facial palsy. The evaluation followed standardized methods; specifi-
cally, it was performed by doctors experienced in assisting and evalu-
ating patients with facial nerve pathology during the postoperative
period. Additionally, we investigated other complications that
occurred immediately and within 18 months after surgery.

In this study, facial nerve palsy was observed in 15.0% of the
patients within the first 4 postoperative days and 3.7% after
18 months. Moreover, within the first 4 postoperative days, ECD
showed a lower incidence of complications. This could be due to the
effect that the surgery time was significantly shorter than that of
other surgery and that this intervention is less invasive. Surgery dura-
tion, lesion size >28 mm, and multiple lesions were independent risk
factors for short-term complications. Other observed late complica-
tions included hypoesthesia (44.3%), dysfunction of the great auricular
nerve (9.3%), and Frey's syndrome (5.3%). There were significant dif-
ferences in the incidence of these complications among the surgical
techniques used, with the ECD subgroup showing the lowest inci-
dence of Frey's syndrome and a trend of lower great auricular nerve
dysfunction (P = .002 and P = .051, respectively). Additionally,
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TABLE 4  With paralysis only up to 4 days after surgery

Feature OR (95% ClI) P-value
Operation

ECD Reference

PP 6.2(2.4,15.9) <.001

SP 2.8(0.8,9.3) .096

TP 9.9(3.0,33.1) <.001
Age

<45 years Reference

45 to 65 years 2.0(0.7,5.9) 213

>65 years 1.1 (0.3, 3.6) .887
No. of lesions

1 Reference

22 1.3(0.5,3.9) .606
Duration of surgery

< 120 minutes Reference

> 120 minutes 1.4 (0.5, 3.5) .500
Lesion size

<28 mm Reference

228 mm 1.4(0.7,3.0) 316

Abbreviations: Cl, confidence interval; ECD, extracapsular dissection; OR,
odds ratio; PP, partial parotidectomy; SP, superficial parotidectomy; TP,
total parotidectomy.

patients with slight lesions showed a lower proportion of permanent
facial nerve palsy (P = .039).

The reported incidence of temporary facial nerve dysfunction
after parotidectomy for benign lesions varies from 10.5% to

64.6%.441112 The study population comprised a considerable number

TABLE 5 Other immediate or permanent complications
All ECD patients®
Complication patients (n = 300) (n = 190)
Up to 4 days after surgery
Seroma/Sialocele 33(11.0) 18 (9.4)
Hemorrhage 30(10.0) 20 (10.5)
Infection 24 (8.0) 13 (6.8)
Salivary fistula 6(2.0) 4(2.1)
18 montbhs after surgery
N. greater auricular
dysfunction

Mild hypoesthesia 133 (44.3) 74 (38.9)
Complete numbness 28 (9.3) 16 (8.4)
Frey's syndrome 16 (5.3) 5(2.6)

of patients who underwent the newer parotidectomy technique of
ECD.1* The overall rate of temporary facial palsy was 15.0%, with
previously reported values ranging from 9.2% to 66%. Contrastingly,
the incidence rates of permanent palsy (3.7%) and Frey's syndrome
(5.6%) were slightly lower than previously reported values of 0%-9%
and 0%-35%, respectively.®>1315

A strength of our study is the inclusion of a large number of
patients within a short period. Given that parotidectomy techniques
have changed from total and superficial parotidectomies to more con-
servative approaches as well as the wide availability of intraoperative
electromyographic monitoring and improved preoperative imaging
methods, caution should be applied when comparing different
populations and complication rates.

Previous prospective studies on facial paralysis after benign
parotid surgery did not employ our method of daily observation of
postoperative facial dynamics within the first 4 postoperative days.
Since the surgeries included in this study were routinely conducted
within 4 years in a center, they are comparable with respect to techni-
cal details.

An extended surgery duration occurred in more invasive surgery
such as TP with dissection of several branches of the facial nerve. Sur-
gery time was prolonged in more invasive surgery as TP; therefore,
longer duration and older age were recognized as risk factors for tem-
porary and permanent postoperative facial palsy, respectively, after
parotid surgery for benign neoplasm, which is consistent with previ-
ous reports.>>1617

In the recent past, there has been a trend toward less invasive
procedures in parotid gland surgery.?®® Our findings confirm that
greater extent of surgery and longer duration were risk factors for
developing postoperative facial dysfunction. Additionally, we
observed that patients with multiple and large-sized lesions had a

higher number of complications. Previous studies have reported no

PP patients® SP patients® TP patients

(n=41) (n = 35) (n = 34) P-value
5(12.2) 5(14.2) 5(14.7) 612
4(9.7) 2(5.7) 4(11.7) 994
4(9.7) 4(11.4) 3(8.8) .639
1(2.4) 0(0.0) 1(2.9) .838

.051

18 (43.9) 21 (60.0) 20 (58.8)
7 (17.0) 2(5.7) 3(8.8)
2 (4.8) 2(5.7) 7 (20.5) .002

Abbreviations: ECD, extracapsular dissection; PP, partial parotidectomy; SP, superficial parotidectomy; TP, total parotidectomy.

2Extracapsular dissection.
bPartial parotidectomy.
“Superficial parotidectomy.
4Total parotidectomy.
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positive correlation between age and facial injury risk®?; contrastingly,
our findings indicated a trend of a higher risk of permanent palsy with
older age (P = .078).

However, EDC is a delicate procedure with a low margin of error,
as the facial nerve is not exposed. Low-volume or inexperienced sur-
geons may have higher rates of permanent facial nerve dysfunction
and/or higher recurrence rates without adequate training prior to per-
forming this procedure.

Furthermore, dysfunction of the great auricular nerve was rou-
tinely assessed, which showed a high incidence rate (44.3%). We per-
formed post-parotidectomy evaluation of hypoesthesia in the lobule
and antitragus based on clinical complaints and a rating scale ranging
from O (no complaints) to 10 (worst possible). Despite a high incidence
of these complaints, they did not change the QoL. This finding could
inform future preoperative discussions between surgeons and
patients regarding this common side effect.

Previously reported values for Frey's syndrome occurrence have
widely varied from 0% to 63% and are mainly dependent on methodo-
logical factors and diagnostic tests.” In this study, Frey's syndrome
was diagnosed based on spontaneous clinical complaints as well as
direct questions regarding the syndrome and hypoesthesia evaluation.
In our study, the incidence rate of Frey's syndrome was 5.3%, which is
consistent with previous findings.>*?2! Frey's syndrome could be
caused by aberrant reinnervation between damaged auriculotemporal
nerve branches, which stimulate parotid secretion, and the sympa-
thetic nervous branches of the eccrine cutaneous sweat.

After 18 months of follow-up, only a few patients had ongoing
symptoms (3.7%), which could be partly attributed to the large num-
ber of included cases undergoing ECD, which involves dissection of
fewer nerve branches. During the ECD, less glandular parenchyma is
dissected and the skin flap is smaller than in more invasive technique.
Other rates of postoperative complications, including sialocele (11.0%,
n = 33), salivary fistula (2.0%, n = 6), infection (8.0%, n = 24), and
hemorrhage (10.0%, n = 30), min this study were comparable to those
previously reported.*?

All physicians received detailed instructions regarding the meth-
odology to ensure high-standard evaluation. Additionally, to empha-
size the importance of objective facial function evaluation, we agreed
to register even the slightest dysfunction as a complication. This study
has some limitations. First, the number of physicians who evaluated
the patients could be considered a limitation. Second, we did not find
any difference in the location or size of the lesion, surgeon's experi-
ence, or any other variable that could explain the nonstatistical differ-
ence between ECD and TP for permanent palsy. In our observation,
there was no difference between surgeons with more experience and
other surgeons. We assume that the best explanation may be the
small number of complications as a whole and that, with the progress
of this study and more cases being included, a clear answer can be
presented. The final limitation of this study is the lack of lesion recur-
rence; however, after tumor excision, recurrence exceptionally occurs
in the first few months.2>® We plan to reevaluate all patients with a

longer follow-up duration.

5 | CONCLUSION

The findings of this large prospective study on benign parotid tumor
surgery showed that ECD is a reasonable method for benign neo-
plasms. Complications of surgery increased significantly with the
extent of the procedures applied, but ECD had the lowest complica-
tion rate and the risk of recurrence was not higher, according to
known literature. As the facial nerve is not exposed, even with recur-
rence, more extensive surgery can be performed easily. The number
and size of tumors and surgery duration were independent risk factors

of postoperative facial dysfunction.
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