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Abstract Extracapsular dissection (ECD) is typically indicated for small, benign parotid tumors.
The surgical procedure for ECD does not involve the identification of the main trunk of
the facial nerve. Although the nerve branchesmay become exposed during surgery, it is
considered safer if they are not exposed. Therefore, we investigated the relationship
between tumor location and size and intraoperative exposure of nerve branches in
cases of ECD. The study included 61 cases that underwent ECD, with tumorsmeeting all
of the following criteria preoperatively: tumor diameter �25mm, superficial tumor,
good mobility, and benign tumor. The tumor location was determined via magnetic
resonance imaging, with the anterior–posterior axis classified into anterior, middle, and
posterior regions, and the superior–inferior axis classified into superior, middle, and
inferior regions. We compared 29 cases in which the nerve branches were identified
(identified group) with 32 cases in which the nerve branches were not identified
(nonidentified group). All three cases that developed transient facial nerve paralysis
after surgery were included in the identified group. Excluding anterior tumors, nerve
exposure was significantly more frequent in cases with a tumor diameter of �16mm.
The diameter of posterior tumors was significantly larger than that of anterior tumors;
however, the nerve identification rate was significantly lower. Anterior tumors were
significantly smaller in diameter than posterior tumors; however, no significant
difference was observed in the nerve identification rate. These findings are likely
influenced by tumor location and the course of the facial nerve. When the nerve is
exposed or identified during ECD, there is an associated risk of postoperative transient
facial nerve paralysis. Therefore, it is important to assess the likelihood of nerve
identification based on tumor size and location before surgery.
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Introduction

In the early 1900s, enucleation was the primary surgical
approach for benign parotid tumors, and postoperative
recurrence rates were reported to be as high as 45% for
pleomorphic adenomas.1 Total parotidectomy and superfi-
cial parotidectomy (SP) were proposed in the 1940s, signifi-
cantly reducing the recurrence rate of pleomorphic
adenomas. However, these techniques were associated
with high postoperative rates of facial nerve palsy and Frey’s
syndrome.2,3 Therefore, partial superficial parotidectomy
(PSP), which preserves normal parotid tissue and minimizes
the dissection of facial nerve branches, was introduced and
has been shown to result in lower complications and recur-
rence rates than those associated with SP.4,5 In the 1990s,
extracapsular dissection (ECD) was introduced as an even
more limited surgical procedure,6,7 in which tumors are
resected without identifying the main trunk of the facial
nerve and, unlike enucleation, are removed extracapsularly.
Previously, we compared ECD and PSP for benign parotid
tumors and reported ECD as a useful surgical procedure for
select cases.8

Initially, ECD was defined as a surgical procedure that
removes small benign tumors in the superficial lobe without
identifying the main nerve trunk of the facial nerve.6,7,9

Meanwhile, intraoperative exposure and identification of
nerve branches were considered acceptable. Subsequently,
some reports have suggested that ECD is also appropriate for
patients in whom nerve branches are deliberately identi-
fied.10 However, from the perspective of preventing postop-
erative facial nerve palsy, the procedure is considered safer
when nerve branches are not exposed. Therefore, performing
ECD safely requires preoperative estimation of the likelihood
of nerve branch exposure based on two factors, tumor size
and location.

In this study, we investigated the relationships between
tumor size and location and the intraoperative exposure and
identification of facial nerve branches in patients in whom
tumors were removed via ECD at our department.

Materials and Methods

Definition of ECD in Target Cases
Defining the resection range of ECD as “tumor resection
outside the capsule” broadens its indication for benign
parotid tumors. For example, in cases of deep lobe tumors,
a procedure resembling ECD rather than partial deep paro-
tidectomy is often performed. However, despite the extrac-
apsular resection, it is generally not classified as ECD because
it involves systematic identification of the main trunk and
branches of the facial nerve before tumor resection.

Therefore, in the present study, we focused on cases in
which the facial nerve trunk was not identified, and the
tumor was removed extracapsularly. When the tumor was
sufficiently distant from the nerve, it was removed along
with some normal parotid tissue, whereas tumors close to
the nerve were removed extracapsularly. Surgical proce-
dures involving intentional or incidental exposure or identi-

fication of facial nerve branches were included. Nerve
exposure or identification was defined as the nerve being
visible in the surgical field during or after resection (ex-
posed) and confirmed (identified) by facial nervemonitoring
(FNM; NIM-Response 3.0 system [four channel], Medtronic
Inc., Jacksonville, FL). Hereinafter, nerve identification refers
specifically to the identification of facial nerve branches.

Target Cases
This study included 61 cases of benign parotid tumors
removed by ECD over approximately 8 years, from Janu-
ary 2016 toMarch 2024. The indication criteria for ECD were
a preoperative tumor size of �25mm (on ultrasound), loca-
tion in the superficial lobe (on ultrasound and magnetic
resonance imaging [MRI]), good mobility (on palpation), and
benign nature (based on imaging and fine-needle aspiration
cytology). In addition, this study included cases in which
patients underwent ECD for a tumor initially diagnosed as
superficial but later found to be located in the deep lobe after
resection. Tumor size was defined as themaximum diameter
(tumor thickness), measured from the superficial to the deep
lobe of the parotid gland. A total of 636 surgeries, including
ECD, for benign parotid tumors were performed during the
study period. The 61 patients who underwent ECD had a
mean age of 55.4 years and included 25 men and 36 women.
The tumors comprised 36 pleomorphic adenomas, 9Warthin
tumors, 4 basal cell adenomas, 4 cysts, and 8 cases of other
types.

This study was approved by the Ethics Committee of
Osaka Medical and Pharmaceutical University (#1508).

Methods

Tumor Location
Tumor location was determined via preoperative MRI. In the
anterior–posterior (nasal–auricular) direction, the parotid
gland was divided into three sections on axial MRI, and
tumor location was classified as anterior, medial, and poste-
rior based on the tumor center. In the superior–inferior
(cranial–caudal) direction, the parotid gland was divided
into three sections on coronal MRI, and tumor location was
classified as superior, medial, and inferior based on the
tumor center (►Fig. 1).

Surgical Procedure and Technique
All patients underwent ECD under general anesthesia.8

Regardless of tumor location or size, an S-shaped skin
incision was made, followed by skin flap elevation to expose
the surgical field. Intraoperative FNM was used as appropri-
ate to determine the facial nerve location. For nonanterior
tumors, the skin was elevated from inferior (caudal) to
superior (cranial) along the anterior border of the sterno-
cleidomastoid muscle, after which the pointer cartilage
above the mastoid process was identified. The main trunk
was not identified. Locating the pointer cartilage is a useful
method for safer resection, as it allows estimation of the
location of the main trunk and the course of the branches.
Tumor resectionwasmainly performed using electrocautery,
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and dissection was performed while monitoring
the degree of facial muscle contraction. In other words,
dissection was performed with electrocautery when there
was no facial muscle response, with electrocautery while
monitoring the response using nerve integrity monitoring
(NIM) when a weak response was observed, and without
electrocautery while monitoring the nerve with NIM when
a strong response was observed. Dissection was initiated
from the posterior side of tumors. For anterior tumors, the
skin was elevated to expose the surgical field, and tumor
resection was performed without detaching the anterior
border of the sternocleidomastoid muscle or identifying
the pointer cartilage.11 The resection margin depended on
the positional relationship between the tumor and nerve
and was determined based on the degree of facial muscle
contraction induced by electrocautery and FNM responses.
When the tumor was close to the nerve, it was resected
along the extracapsular route; when the tumor was dis-
tant from the nerve, it was resected with a few millimeters
to 1 cm of normal parotid tissue attached. If any nerve
branches were exposed, they were identified using FNM
and dissected only to the extent required for tumor
resection.

Nerve-identified and Nonidentified Groups
We compared the nerve-identified (29 cases) and noniden-
tified groups (32 cases) in terms of age, sex, histopathological
type, tumor size, operative duration, tumor location, and
postoperative transient facial nerve palsy. Tumors located
superficial to the facial nerve plane were classified as super-
ficial lobe tumors, those located deeper as deep lobe tumors,
and tumors with a center inferior to the marginal mandibu-
lar branch as lower pole tumors.12

Tumor Size and Nerve Identification
Tumor size was categorized into 5-mm intervals, and the
relationship between tumor size and nerve identification

versus nonidentification was examined for all cases (61
cases) and for cases excluding anterior tumors (40 cases).

Tumor Size and Nerve Identification by Tumor Location
(Anterior–Posterior Direction; Axial Section)
Tumor location was divided into three regions in the anteri-
or–posterior direction. The study included 21 anterior, 18
medial, and 22 posterior tumors.

Tumor size was compared across locations (anterior,
medial, and posterior). In addition, tumor size within each
location was compared between the nerve-identified and
nonidentified groups. Nerve identification rates across dif-
ferent locations were also examined and compared.

Tumor Size and Nerve Identification by Tumor Location
(Superior–Inferior Direction; Coronal Section)
Tumor location was divided into three regions in the supe-
rior–inferior direction. The study included 8 superior, 26
medial, and 27 inferior tumors.

Tumor size was compared by location (superior, medial,
and inferior). In addition, tumor size in each location was
compared between the nerve-identified and nonidentified
groups. The nerve identification rates across different loca-
tions were examined and compared.

Statistical Analysis
The nerve-identified and nonidentified groups were com-
pared in terms of age, tumor size, and operative duration
using the Mann–Whitney U test and in terms of sex, histo-
pathological type, tumor location, and postoperative tran-
sient facial nerve palsy using the Fisher’s exact test. To
investigate the relationship between nerve identification/
nonidentification and tumor size, cases were divided into
two groups based on tumor size: 5 to 15mm and 16 to
25mm. The numbers of nerve-identified and nonidentified
cases were compared using Fisher’s exact test. For the
analysis of tumor size and nerve identification rate by tumor

Fig. 1 Localization of parotid tumors using magnetic resonance imaging (MRI). The parotid gland was divided into three equal sections (solid
lines) along the anterior–posterior axis (axial MRI) and superior–inferior axis (coronal MRI), and tumor location was determined based on the
position of the tumor center. Examples show (A) a posterior tumor on an axial section and (B) an inferior tumor on a coronal section (T1-weighted
images).
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location, anterior, medial, and posterior tumors were com-
pared using the Kruskal–Wallis test, with corrections for
multiple comparisons using the Holm method. Superior,
medial, and inferior tumors were compared using the Fish-
er’s exact test, with corrections for multiple comparisons
using the Steel–Dwass method. Tumor sizes in the nerve-
identified and nonidentified groups were compared by
tumor location using the Mann–Whitney U test. In addition,
identification rates for tumors at different locations were
compared across all cases using the binomial test. A p-value
<0.05 was considered statistically significant.

Results

Comparison Between the Nerve-identified and
Nonidentified Groups
The 29 cases in which facial nerve branches were identified
(identified group) and the 32 cases in which they were not

identified (nonidentified group) were compared (►Table 1).
The identified and nonidentified groups had a mean age of
51.3 and 57.9 years, respectively, and a sex ratio (male:
female) of 10:19 and 15:17, respectively, with no significant
differences observed. The two groups also did not differ
significantly in terms of age, sex, histopathological type
(pleomorphic adenoma versus Warthin tumor), tumor size,
and operative duration. Among 55 cases in which tumors
were classified as superficial lobe or lower pole tumors after
resection, nerve branches were identified in 23 cases. In
contrast, nerve branches were identified in all six cases of
deep lobe tumor, which were anterior tumors. These results
indicate a significant association between tumor location
and nerve identification (p¼0.009) (►Fig. 2). All three cases
of postoperative transient facial nerve palsy occurred in the
nerve-identified group; however, the incidence of postoper-
ative transient facial nerve palsy did not differ significantly
between the identified and nonidentified groups.

Table 1 Comparison of nerve-identified (29 cases) and nonidentified groups (32 cases)

Identified group
(29 cases)

Nonidentified group
(32 cases)

p-Value

Age (years) 51.3 57.9 0.153

Sex ratio (Male:female) 10:19 15:17 0.435

Pathology (Pleomorphic adenoma:Warthin tumor) 21:2 15:7 0.071

Tumor size (mm) 13.2 12.0 0.274

Operative duration (min) 66 59 0.254

Tumor location (superficial lobe/lower pole:deep lobe) 23:6 32:0 0.009

Postoperative transient facial nerve palsy 3 0 0.102

Notes: Tumor size was defined as the maximum diameter (tumor thickness) from the superficial to deep lobe of the parotid gland.
Tumor location was determined after resection. Age, tumor size, and operative duration are presented as mean values and analyzed using the Mann–
Whitney U test. Sex, histopathological type, tumor location, and postoperative transient facial nerve palsy were analyzed using the Fisher’s exact test.

Fig. 2 Tumor location and facial nerve state in patients who underwent extracapsular dissection (ECD). Among 61 cases meeting ECD
indications, 55 tumors were located in the superficial lobe or lower pole and 6 in the deep lobe. In the superficial lobe/lower pole group, the facial
nerve was identified in 23 cases and not identified in 32 cases. The facial nerve was identified in all six cases with deep lobe tumors.
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Tumor Size and Nerve Identification
The nerve identification rate was examined by tumor size
(►Table 2). Nerve branches were identified in 10 of 22 cases
(45%) with tumors measuring 5 to 10mm, 9 of 24 cases
(38%) with tumors measuring 11 to 15mm, 7 of 11 cases
(64%) with tumors measuring 16 to 20mm, and 3 of 4 cases
(75%) with tumors measuring 21 to 25mm. Nerve branches
were identified in 19 of 46 cases (41%) with tumors
measuring �15mm and in 10 of 15 cases (67%) with tumors
measuring �16mm; however, the difference between the
two groups was not significant (p¼0.136). Analysis of 40
nonanterior tumor cases (16 identified and 24 nonidenti-
fied) showed a significantly higher nerve identification rate
in tumors measuring �16mm than those measuring
�15mm (p¼0.018).

Tumor Size andNerve Identification by Tumor Location
(Anterior–Posterior Direction; Axial Section)
The mean tumor sizes of anterior, medial, and posterior
tumors were 10.1, 12.7, and 15.0mm, respectively, with
posterior tumors being significantly larger than anterior
tumors (p¼0.001). Tumor size in anterior, medial, or poste-
rior location did not differ significantly between the identi-
fied and nonidentified groups (►Table 3A).

The nerve identification rates for anterior, medial, and
posterior tumors were 62, 56, and 27%, respectively, with no
significant differences observed between the locations. Com-
pared with all cases, thosewith posterior tumors had a signifi-
cantly lower nerve identification rate (p¼0.028) (►Table 3B).

The above results indicate that posterior tumors were
significantly larger than anterior tumors but had a signifi-
cantly lower nerve identification rate than all tumors. Ante-
rior tumors were significantly smaller than posterior

tumors; however, their nerve identification rate did not
differ significantly from that of tumors in other locations.

Tumor Size andNerve Identification by Tumor Location
(Superior–Inferior Direction; Coronal Section)
The mean sizes of superior, medial, and inferior tumors were
10.6, 10.7, and 15.1mm, respectively, with inferior tumors
significantly larger than medial tumors (p¼0.002) and tend-
ing to be larger than superior tumors, although this difference
was not significant (p¼0.070). Tumor size in superior, medial,
or inferior locations did not differ significantly between the
identified and nonidentified groups (►Table 4A).

The nerve identification rates for superior, medial, and
inferior tumors were 50, 42, and 52%, respectively, with no
significant differences among the locations. Compared with
all cases, tumors in each location group did not differ
significantly in nerve identification rate (►Table 4B).

Based on the above results, inferior tumors were signifi-
cantly larger than medial tumors; however, their nerve
identification rate did not differ significantly compared
with that for tumors in other locations.

Nerve Identification Site by Tumor Location and Cases
with Paralysis
The sites and number of cases with identified nerves by
tumor location as well as the sites and numbers of cases with
paralysis are shown in ►Table 5. Inferior tumors accounted
for 10% of 21 caseswith anterior tumors, 50% of 18 caseswith
medial tumors, and 73% of 22 cases with posterior tumors.
Among 14 cases with inferior tumors in which nerves were
identified, themarginal mandibular branchwas identified in
12 cases. Postoperative transient nerve palsy was observed
in three cases (numbers in parentheses), including one case

Table 2 Tumor size and nerve identification

All cases

Tumor size (mm) Number of
identified cases

Number of
nonidentified cases

Identification
rate (%)

p-Value

5–10 10 12 45

11–15 9 15 38 0.136

16–20 7 4 64 5–15 vs. 16–25mm

21–25 3 1 75

Total 29 32 48

Excluding anterior tumors

5–10 3 7 30

11–15 3 12 20 0.018

16–20 7 4 64 5–15 vs. 16–25mm

21–25 3 1 75

Total 16 24 40

Notes: The number of cases with nerve identified or not identified and the corresponding identification rates are presented for tumor size categories
of 5–10, 11–15, 16–20, and 21–25mm. Among all cases, the identification rate did not differ significantly between tumors �16mm and those
�15mm (p¼ 0.136). Excluding anterior tumors, identification rates were significantly higher for tumors �16mm than for tumors �15mm
(p¼ 0.018). Fisher’s exact test and the Mann–Whitney U test were used for statistical analyses. Furthermore, nerve identification rates by tumor
locations were compared with the overall rate using the binomial test.
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with anterior/superior tumor (buccinator paralysis) and two
cases with posterior/inferior tumors (marginal mandibular
branch paralysis). Nerve exposurewas confirmed in all cases.
All three transient palsy cases resolved within 2 months.

Discussion

Currently, PSP is the standard surgical procedure for benign
parotid tumors; however, in recent years, the percentage of
ECD implementation has been increasing.13 According to
Albergotti et al,14 compared with SP, ECD was associated
with lower incidence rates of postoperative facial nerve
palsy and Frey’s syndrome; however, the two procedures
did not differ significantly in recurrence rate. Xie et al15

investigated 3,194 cases of benign parotid tumors and
concluded that ECD was superior to SP. Furthermore, Kato
et al16 reported that ECD was associated with a shorter
length of hospital stay and has medical and economic
advantages. However, because studies on ECD have gener-
ally focused on small superficial tumors, it cannot be
concluded that ECD is an absolutely superior surgical pro-
cedure compared to SP and PSP.

PSP is a surgical procedure in which the main trunk and
facial nerve branches are systematically identified and pro-
tected before tumor resection. In contrast, during ECD,

tumors are resected without identifying the main trunk of
the facial nerve. From the perspective of preventing postop-
erative facial nerve palsy, exposure or identification of nerve
branches during ECD is acceptable; however, it is considered
safer to avoid exposing or identifying nerve branches during
surgery. If the indication criteria for ECD require that nerve
branches are not exposed or identified, the number of cases
eligible for ECD will become more limited.

Currently, no consistent definition exists for the resec-
tion margin in ECD.17 Some reports have recommended
leaving a resection margin of a few millimeters in areas
where the tumor is sufficiently distant from the nerve18,19;
this approach was similar to our surgical procedure. In
the present study, the resection margin was determined
based on the positional relationship between the tumor
and nerve. When the tumor was in contact with or close
to the nerve, it was resected along the extracapsular route.
In contrast, when the tumor was distant from the nerve,
it was removed with a few millimeters to 1 cm of normal
parotid tissue attached. Considering the risk of local recur-
rence of pleomorphic adenoma, we anticipated no additional
benefit from performing ECD for tumors distant from the
nerve. In all cases with nerve exposure or identification,
the nerve was identified in the area of resection along the
extracapsular route.

Table 3 Tumor size and nerve identification by tumor location (axial section)

(A) Tumor sizea

Tumor location
(axial section)

Mean tumor
size (all cases)

Mean tumor size (identified
cases/nonidentified cases)

Tumor size
(between locations)
p-Value

Tumor size
(identified vs.
nonidentified)
p-Value

Anterior tumor
(21 cases)

10.1mm 10.4mm/9.2mm
(13 cases/8 cases)

Anterior vs. medial
0.258

0.636

Medial tumor
(18 cases)

12.7mm 14.6mm/10.3mm
(10 cases/8 cases)

Medial vs. posterior
0.360

0.099

Posterior tumor
(22 cases)

15.0mm 17.3mm/14.2mm
(6 cases/16 cases)

Posterior vs. anterior
0.001

0.138

(B) Nerve identificationb

Tumor location
(axial section)

Nerve identification rate
(identified cases/all cases) (%)

Nerve identification rate
(between locations)
p-Value

Nerve identification
rate (each location vs.
all cases)
p-Value

Anterior tumor
(21 cases)

13/21(62%) Anterior vs. medial
0.752

0.074

Medial tumor
(18 cases)

10/18 (56%) Medial vs. posterior
0.213

0.148

Posterior tumor
(22 cases)

6/22 (27%) Posterior vs. anterior
0.099

0.028

All cases
(61 cases)

29/61(48%)

Notes: The Kruskal–Wallis test and Fisher’s exact test were used for statistical analyses.
aPosterior tumors were significantly larger than anterior tumors (p¼ 0.001). Within each location, no significant differences in tumor size were
observed between the identified and nonidentified cases.

bThe nerve identification rates for anterior, medial, and posterior tumors were 62, 56, and 27%, respectively, with no significant differences among
locations. Compared with all cases, those with posterior tumors had a significantly lower identification rate (p¼ 0.028).
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Many studies have determined the indication for ECD
based on tumor size and location. One report cited a tumor
size criterion of �40mm,10 whereas several others reported
a criterion of�25mm.8,9,13,14Regarding tumor location, ECD

has been consistently reported to be primarily indicated for
superficial tumors in the superficial lobe or lower pole. Many
other reports have adopted good mobility as an indication
criterion, which generally implies superficial lobe or benign

Table 4 Tumor size and nerve identification by tumor location (coronal section)

(A) Tumor sizea

Tumor location
(coronal section)

Mean tumor
size (all cases)

Mean tumor size
(identified cases/
nonidentified cases)

Tumor size
(between locations)
p-Value

Tumor size
(identified vs.
nonidentified)
p-Value

Superior tumor (8 cases) 10.6mm 11.3mm/10.0mm
(4 cases/4 cases)

Superior vs. medial
0.985

0.896

Medial tumor (26 cases) 10.7mm 10.8mm/10.6mm
(11 cases/15 cases)

Medial vs. inferior
0.002

0.638

Inferior tumor (27 cases) 15.1mm 15.8mm/14.4mm
(14 cases/13 cases)

Inferior vs. superior
0.070

0.330

(B) Nerve identificationb

Tumor location
(coronal section)

Nerve identification rate
(identified cases/all cases) (%)

Nerve identification
rate (between locations)
p-Value

Nerve identification
rate (each location vs.
all cases)
p-Value

Superior tumor (8 cases) 4/8 (50%) Superior vs. medial
1.000

0.271

Medial tumor (26 cases) 11/26 (42%) Medial vs. inferior
1.000

0.137

Inferior tumor (27 cases) 14/27 (52%) Inferior vs. superior
1.000

0.138

All cases (61 cases) 29/61 (48%)

Notes: The Kruskal–Wallis test and Fisher’s exact test were used for statistical analyses.
aInferior tumors were significantly larger than medial tumors (p¼ 0.002) and tended to be larger than superior tumors, although the difference was
not significant (p¼ 0.070). Within each location, no significant differences in tumor size were observed between the nerve-identified and
nonidentified cases.

bThe nerve identification rates for superior, medial, and inferior tumors were 50, 42, and 52%, respectively, with no significant difference among
locations. Compared with all cases, nerve identification rates did not differ significantly by location.

Table 5 Nerve identification site by tumor location and cases with transient facial nerve palsy

Tumor location Identified
cases/all cases

Identification site

Axial section Coronal section Temporal
branch

Zygomatic
branch

Buccinator
branch

Marginal
mandibular branch

Anterior Superior 3/6 1 2 3 (1) 0

Anterior Medial 8/13 0 4 5 1

Anterior Inferior 2/2 0 0 2 0

Medial Superior 1/1 0 0 0 1

Medial Medial 3/8 0 1 2 0

Medial Inferior 6/9 0 0 1 6

Posterior Superior 0/1 0 0 0 0

Posterior Medial 0/5 0 0 0 0

Posterior Inferior 6/16 0 0 0 6 (2)

Notes: Inferior tumors accounted for 10, 50, and 73% of anterior, medial, and superior tumors, respectively. Of the 14 cases with inferior tumor in
which nerves were identified, the marginal mandibular branch was identified in 12 cases. The number in parentheses indicates the number of cases
with postoperative transient nerve palsy.
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tumors. Based on these reports, our department has defined
the indication for ECD asmeeting all of the following criteria:
superficial tumor, tumor size �25mm, good mobility, and
benign tumor. When ECD was performed according to these
indication criteria, nerve branches were exposed or identi-
fied in 29 of 61 cases (47.5%). Vanroose et al20 performed ECD
on 102 cases in which nonexposure of nerve branches was
preoperatively planned but found that nerve branches were
identified in 30.4% of cases.

The incidence of transient facial nerve palsy after ECD
varied according to the indication criteria, with reported
rates ranging from 1.5 to 7.0%.20–23 Although these incidence
rates are lower than those reported for PSP, postoperative
paralysis occurred in a number of cases.24 In the present
study, postoperative transient facial nerve palsy was ob-
served in 3 of 61 cases (4.9%); although not statistically
significant, the nerve was identified in all of these cases.
Postoperative nerve palsy did not occur in any of the non-
identified cases, suggesting that nerve exposure or identifi-
cation may contribute to the development of postoperative
nerve palsy. Therefore, we focused on cases in which the
nervewas identified during ECD. Nerve identification during
ECD often involves incidental discovery of nerve branches
during surgery and, from the perspective of nerve preserva-
tion, it is not considered a reliable surgical approach.

Therefore, we examined the relationship between nerve
identification and tumor size and location. Focusing on
tumor size alone, the nerve identification rate was 67% in
cases with tumors measuring �16mm and 41% in cases
with tumors measuring �15mm. The identification rate
tended to be higher for cases with tumors measuring
�16mm, but the difference was not significant. However,
the identification rate was significantly higher in cases with
a tumor size of �16mm when cases with anterior tumors
were excluded. Furthermore, because factors other than
tumor size influenced nerve identification, we focused on
tumor location. We examined tumor location in the anteri-
or–posterior direction (axial section) and found that poste-
rior tumors were significantly larger than anterior tumors
but had a significantly lower nerve identification rate. This
result can be explained by the fact that the facial nerve
plane lies deeper in areas posterior to the parotid gland.
However, no significant difference in tumor size was ob-
served between identified and nonidentified cases with
posterior tumors. Inferior tumors accounted for 73% of
posterior tumors when their location was considered in
the superior–inferior direction. In general, small inferior
tumors rarely contact nerve branches other than the mar-
ginal mandibular branch. Therefore, the distance between
the tumor and the marginal mandibular branch is likely
strongly associated with nerve identification. In other
words, tumor location in the superior–inferior direction
was more important than tumor size for nerve exposure
or identification in posterior tumor cases.

In contrast, anterior tumors were significantly smaller
than posterior tumors but did not differ significantly in nerve
identification rate. This result may be explained by the nerve
running more superficially in areas anterior to the parotid

gland. In addition, given the insignificant difference in tumor
size between identified and nonidentified cases with anteri-
or tumors, the distance from the parotid capsule to the nerve
plane is likely shorter than the tumor size in anterior regions
of the parotid gland. Therefore, for anterior tumors, surgeons
should exercise caution regarding nerve exposure evenwhen
the tumor size is small.11 Furthermore, all six cases in which
the nerve was located superficial to the tumor (deep lobe
tumors) involved anterior tumors. These results suggest that
ECD should be performed with consideration for nerve
identification in anterior tumor cases, in which the nerve
runs superficially.

In this study, loupes, microscopes, and exoscopes were
not used. However, even if these devices had been used to
magnify the surgical field, we believe that the nerve iden-
tification rate would have remained unchanged, as nerve
exposure was determined based on the anatomical rela-
tionship between the tumor and nerve. In addition, in
nonidentified cases, FNM was used after resection to check
for nerve exposure in the surgical field; however, no new
nerves were identified using FNM in any of the cases. This
finding suggests that surgical field magnification is unlikely
to have reduced the rate of nerve exposure during ECD.
Furthermore, the use of exoscopes and microscopes results
in no significant difference in the identification of nerve
branches.25

The indications for ECD are unlikely to decrease in the
future. In fact, the number of cases treated with ECD is
increasing, and ECD has been reported to be preferred by
more than half of patients at facilities with experienced
staff.26 In addition, ECD has been reported to be indicated
for larger tumors and low-grade tumors.27,28 Psychogios
et al13 considered the indications for ECD and stated that
cases with tumors measuring �2mm are suitable candi-
dates, whereas those with tumors measuring 2 to 4 cm are
relative candidates. Compared with PSP, ECD has medical
and economic advantages, such as lower invasiveness and
shorter hospital stay. Moreover, ECD imposes no proce-
dural burden because it can be performed without identi-
fying the main nerve trunk. This suggests that total facial
nerve palsy, the most serious postoperative complication
of parotidectomy, can be avoided. Meanwhile, exposure
and identification of facial nerve branches during ECD and
the associated risk of postoperative nerve palsy occur
at a manageable rate. Therefore, careful surgical technique
informed by a thorough assessment of the tumor size and
location along with an understanding of potential nerve
involvement is recommended. Moreover, surgeons should
be prepared to convert from ECD to PSP at any time point
based on intraoperative findings. Multiple reports have
emphasized that ECD should be performed by surgeons
with substantial experience in parotidectomy.15,16,29

A limitation of this study is the relatively small sample size
(61 cases). Stratification by tumor location further reduced
the number of cases, limiting the ability to detect significant
differences. Further studieswith larger cohorts are needed to
more precisely clarify the relationships between tumor size
and location and facial nerve exposure or identification. In
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addition, recurrence at the resection margin remains a
concern following ECD. In our study, no recurrences were
observed over a mean postoperative follow-up of approxi-
mately 5 years; nevertheless, longer-term follow-up is war-
ranted to fully assess this risk.

Conclusion

Although ECD does not involve the identification of the
main trunk of the facial nerve, its branches may be exposed
or identified during surgery. In this study, among 61 cases
in which patients underwent ECD under the criteria of
tumor size �25mm, superficial location, good mobility,
and benign pathology, facial nerve branches were exposed
or identified in 29 cases. All cases that developed postoper-
ative transient facial nerve palsy occurred in patients in
whom the nerve was identified. When anterior tumors
were excluded to focus on medial and posterior tumors,
the nerve identification rate was significantly higher in
cases with tumors measuring �16mm. Compared with
anterior tumors, posterior tumors were significantly larger
and had a significantly lower nerve identification rate.
Although anterior tumors were smaller than posterior
tumors, their nerve identification rate did not differ signifi-
cantly from tumors in other locations. These results could
be attributed to tumor location and nerve plane. Nerve
exposure or identification during ECD poses a risk of
postoperative transient facial nerve palsy. Therefore, the
findings of this study highlight the importance of preoper-
ative assessment of the likelihood of nerve identification
based on tumor size and location.
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