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Background:

The facial nerve (cranial nerve VII) plays a critical role in facial expression and function. Its
preservation during parotid gland surgery is paramount, yet its anatomical variations pose a significant
challenge for surgeons. The complexity and unpredictability of these variations, especially in the
branching pattern and relation to the parotid tissue, can contribute to postoperative complications,
including transient or permanent facial nerve dysfunction. Understanding the anatomical and
physiological implications of these variations is essential for optimizing surgical outcomes and
minimizing nerve injury.

Objective:

To evaluate the prevalence of anatomical variations in the facial nerve encountered during
parotidectomy and to analyze their physiological and functional impact on postoperative outcomes,
particularly facial nerve integrity and recovery.

Methodology:

A cross-sectional study was conducted at Sughra Shafi Medical Complex over a period of two years
from January 2023 to December 2024. A total of 87 patients undergoing parotidectomy for benign or
malignant lesions were enrolled. Intraoperative identification and documentation of facial nerve
branching patterns and anatomical deviations were performed. Variations were classified using Katz
and Catalano’s system. Postoperative facial nerve function was assessed using the House-Brackmann
grading system at 1 week, 1 month, and 3 months’ post-surgery. Demographic data, type of lesion,
extent of surgery, and intraoperative findings were statistically analyzed to determine associations
with postoperative nerve function outcomes.

Results:

Anatomical variations of the facial nerve were observed in 48.3% (n=42) of cases. The most frequent
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variation involved the temporofacial and cervicofacial division pattern. Patients with significant
anatomical variations showed a higher incidence of transient postoperative facial weakness (35.7%
vs. 13.2%, p=0.011). However, permanent nerve dysfunction at 3 months was low and not statistically
significant between groups (4.8% vs. 1.9%, p=0.298). Extended operative time and difficulty in
intraoperative nerve identification were also significantly associated with anatomical variations. No
significant correlation was found between lesion pathology and nerve variation prevalence.
Conclusion:

Anatomical variations of the facial nerve are common and have a notable impact on the immediate
postoperative functional outcomes of parotid surgery. Preoperative imaging and intraoperative
neuromonitoring may enhance nerve preservation, particularly in cases with high anatomical
variability. A thorough understanding of facial nerve anatomy and its variations is crucial for
improving surgical planning and minimizing postoperative complications.

Keywords: Facial nerve, Anatomical variation, Parotidectomy, Facial nerve dysfunction, Parotid
gland surgery, House-Brackmann grading, Cranial nerve VII, Surgical outcomes.

Introduction:

The facial nerve (cranial nerve VII) plays a vital role in motor innervation to the muscles of facial
expression. Emerging from the stylomastoid foramen, it enters the parotid gland where it undergoes
a complex division into multiple branches temporofacial and cervicofacial which further subdivide
into five terminal branches. Given its close anatomical association with the parotid gland, the facial
nerve is at significant risk of injury during parotidectomy. Even minimal iatrogenic trauma can result
in debilitating facial weakness, affecting a patient's aesthetic appearance, speech, eating, and
psychological well-being! 2.

The presence of anatomical variations in the facial nerve's course and branching pattern adds an
additional layer of complexity during surgery. While standard anatomical descriptions exist, in
practice, surgeons frequently encounter deviations in branching levels, inter-branch communications,
and relationships with adjacent landmarks such as the retromandibular vein and digastric muscle.
These anatomical differences can lead to difficulty in intraoperative localization and increase the
likelihood of nerve injury, especially in surgeries for malignant or recurrent tumors where dissection
is more extensive® ¥,

Previous studies have reported variability in both the prevalence and types of facial nerve branching,
but few have correlated these variations with surgical outcomes. Furthermore, limited literature exists
on the physiological consequences of these variations and their direct impact on postoperative nerve
function and recovery patterns. This gap underscores the need to evaluate and understand these
variations in clinical practice® ©.

Incorporating surgical anatomy, neurophysiology, and functional assessment, this study investigates
the correlation between anatomical variations of the facial nerve observed during parotidectomy and
postoperative outcomes. Emphasis is placed not only on identifying the frequency of such variations
but also on assessing their physiological and functional impact using standardized outcome measures
like the House-Brackmann (HB) grading system’-®).

A detailed understanding of the variations and their potential implications can inform surgical
planning, risk stratification, and patient counseling. Additionally, it can promote the use of adjunct
techniques such as intraoperative nerve monitoring and preoperative imaging for identifying complex
anatomy, ultimately improving surgical safety and outcomes® '),

Methodology:

This cross-sectional observational study was conducted at Sughra Shafi Medical Complex over a
period of two years from January 2023 to December 2024. A total of 87 patients undergoing
parotidectomy for benign or malignant pathologies were included using consecutive sampling. Ethical
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approval was obtained from the institutional review board, and written informed consent was secured
from all participants.

Inclusion Criteria:

e Adults (>18 years) undergoing superficial or total parotidectomy.
o Both benign and malignant lesions of the parotid gland.
Exclusion Criteria:

e Revision parotid surgery.

o Pre-existing facial nerve palsy.

e Inadequate follow-up (<3 months).

Intraoperatively, the facial nerve trunk was identified using traditional landmarks (tragal pointer,
digastric muscle, and tympanomastoid suture). Anatomical variations were classified using Katz and
Catalano’s classification system. Variations such as bifurcation/trifurcation, early/late branching, and
aberrant courses were noted. Operative time and difficulty in nerve identification were documented.
Postoperative facial nerve function was assessed using the House-Brackmann (HB) grading system
at 1 week, 1 month, and 3 months. Transient dysfunction was defined as HB grade II-IV that resolved
within 3 months, while persistent dysfunction was defined as HB grade II or higher beyond 3 months.
Statistical analysis was performed using SPSS v26. Chi-square test and independent t-test were used
to assess associations between variables, with p<0.05 considered statistically significant.

Results:
Table 1: Frequency of Facial Nerve Variations Observed (n=87)

Type of Variation Frequency (n) | Percentage (%)
Standard Bifurcation 45 51.7%

Early Trifurcation 18 20.7%

Multiple Inter-Branch Communications | 12 13.8%

Aberrant Posterior Branching 7 8.0%

Double Trunk Origin 5 5.8%

Standard bifurcation of the facial nerve was observed in 51.7% of cases, indicating that slightly over
half of the patients presented with the classic anatomical pattern. However, nearly 48.3% exhibited
some form of anatomical variation, highlighting the clinical importance of anticipating deviations
from the norm during parotid surgery. The most frequent variation was early trifurcation (20.7%),
which may complicate nerve identification due to multiple branches emerging at or near the main
trunk. Multiple inter-branch communications (13.8%) and aberrant posterior branching (8.0%)
suggest a network-like pattern that increases the risk of accidental injury during dissection. Double
trunk origin was the rarest (5.8%), but particularly significant, as this may mislead surgeons into
mistaking one trunk for the main nerve.

Table 2: Postoperative Facial Nerve Function (House-Brackmann Grades)

Time Normal Mild-Moderate Dysfunction | Severe Dysfunction (Grade
Point (Grade ) (Grade I1-1V) V-VI)

1 Week 59 (67.8%) 25 (28.7%) 3 (3.5%)

1 Month | 71 (81.6%) 14 (16.1%) 2 (2.3%)

3 Months | 82 (94.3%) 5 (5.7%) 0

At 1 week postoperatively, 32.2% of patients experienced some degree of facial nerve dysfunction,
indicating early nerve stress or mild trauma from surgical manipulation. By 1 month, most patients
had recovered, with 81.6% returning to Grade I function, and only 2 patients (2.3%) remaining with
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severe dysfunction. At 3 months, 94.3% had regained normal facial nerve function, and no patients
exhibited severe impairment.

Table 3: Association Between Anatomical Variations and Postoperative Dysfunction

Variable With  Variation | Without Variation | p-value
(n=42) (n=45)

Transient Dysfunction (HB II-1V) | 15 (35.7%) 6 (13.2%) 0.011*

Permanent Dysfunction (>3 mo) 2 (4.8%) 1 (1.9%) 0.298

Patients with anatomical variations had a significantly higher rate of transient facial nerve dysfunction
(35.7%) compared to those with standard anatomy (13.2%), with a p-value of 0.011, indicating
statistical significance. However, the incidence of permanent dysfunction did not significantly differ
between groups (4.8% vs. 1.9%, p = 0.298), suggesting that anatomical variation increases short-term
risk, but does not necessarily lead to long-term nerve damage.

Table 4: Operative Variables and Their Association with Anatomical Variations

Operative Parameter With Variation | Without Variation | p-value
(n=42) (n=45)

Mean operative time (minutes) 112.6 £18.4 89.3£16.7 <0.001*

Difficulty in nerve identification | 71.4% (n=30) 24.4% (n=11) <0.001*

(%)

Use of nerve monitor (%) 47.6% (n=20) 20.0% (n=9) 0.006*

Mean operative time was significantly longer in patients with anatomical variations (112.6 + 18.4
minutes) compared to those with standard anatomy (89.3 + 16.7 minutes), with a highly significant p-
value < 0.001. This underscores the increased technical difficulty and time required for careful
dissection in the presence of anatomical deviations. Difficulty in nerve identification was reported in
71.4% of cases with variations, compared to only 24.4% without variations (p < 0.001). This finding
highlights the challenge of localizing and preserving the facial nerve when variations in its course,
branching pattern, or depth are present. The use of intraoperative nerve monitoring (IONM) was
significantly more frequent in the variation group (47.6% vs. 20.0%, p = 0.006), suggesting that
surgeons were more inclined to use adjunct technologies when anticipating or encountering complex
anatomy.

Table 5: Type of Parotid Lesion and Facial Nerve Variation Distribution

Type of Lesion With Variation (n=42) | Without Variation (n=45) | p-value
Pleomorphic adenoma 21 (50.0%) 24 (53.3%) 0.74
Warthin’s tumor 9 (21.4%) 10 (22.2%) 0.91
Malignant (various types) | 6 (14.3%) 5(11.1%) 0.68
Others (e.g., cysts) 6 (14.3%) 6 (13.4%) 0.88

There was no statistically significant association between the type of parotid lesion and the presence
of anatomical variation (all p-values > 0.05). Both benign and malignant lesions were similarly
distributed among patients with and without anatomical variations. This indicates that anatomical
variations are independent of pathology and likely represent congenital or developmental differences
rather than being influenced by the disease process.
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Table 6: House-Brackmann Grading at 3 Months by Type of Anatomical Variation

Type of Variation Normal (GradeI) | HB II-111 | HB IV-VI
Early Trifurcation 16 2 0
Inter-Branch Communications | 10 2 0
Aberrant Posterior Branching | 5 2 0
Double Trunk Origin 3 1 1

Most patients across all variation types recovered to normal facial function (Grade I) by 3 months.
Early trifurcation and inter-branch communications, although anatomically complex, did not result in
severe dysfunction (HB V-VI). Double trunk origin, although less common, was associated with the
only case of persistent severe dysfunction (HB IV-VI) at 3 months, suggesting a higher risk of injury
in this particular variant. Overall, HB II-III grades (mild to moderate dysfunction) were more
commonly observed in variations involving inter-branch networks or posterior branching, which may
create surgical confusion or limited visual access.

Frequency of Facial Nerve Anatomical Variation:
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Figure 1: Bar Graph — Frequency of Facial Nerve Anatomical Variations
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Figure 2: Line Graph — Recovery of Facial Nerve Function Over Time

Vol.32 No. 7 (2025) JPTCP (269-276) Page | 273


https://jptcp.com/index.php/jptcp/issue/view/79

Anatomical Variations Of The Facial Nerve And Their Physiological And Functional Impact On Outcomes In Parotid
Surgery: A Cross-Sectional Study

House-Brackmann Grades by Type of Surgery
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Figure 3: Stacked Bar Chart — House-Brackmann Grades by Type of Surgery
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Figure 4: Pie Chart — Use of Intraoperative Nerve Monitoring

Discussion:

This cross-sectional study provides detailed insight into the prevalence and clinical relevance of
anatomical variations in the facial nerve during parotid surgery. A significant proportion of patients
(48.3%) exhibited deviations from standard bifurcation patterns, including early trifurcation, inter-
branch communications, aberrant posterior branching, and double trunk origin. These anatomical
differences presented substantial surgical implications, particularly concerning operative difficulty,
nerve identification, and postoperative facial nerve function">% ',

The findings align with existing literature indicating that the facial nerve displays considerable
anatomical variability in its branching patterns and course through the parotid gland. The most
common variation observed in our cohort was early trifurcation (20.7%), followed by inter-branch
communications (13.8%). These variants can obscure conventional landmarks and increase the
complexity of nerve identification, as evidenced by the significantly higher rate of difficulty in
intraoperative identification (71.4% in patients with variations vs. 24.4% in those without; p <0.001).
Consequently, operative time was also significantly prolonged in patients with variations, highlighting
the added procedural demands associated with such anatomy!% 1%,

Postoperative outcomes revealed that while transient facial nerve dysfunction was more common in
patients with anatomical variations (35.7% vs. 13.2%; p = 0.011), the incidence of permanent
dysfunction was low and statistically insignificant. Most patients recovered to House-Brackmann
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Grade I by 3 months postoperatively (94.3%). These findings suggest that although variations may
increase the risk of short-term deficits, long-term outcomes remain favorable with careful surgical
technique.

The use of intraoperative nerve monitoring (IONM) was notably higher in variation cases (47.6% vs.
20.0%; p = 0.006), reflecting the growing recognition of its utility in complex surgeries. IONM
provided real-time feedback, aiding in nerve preservation and potentially contributing to the low rates
of permanent dysfunction observed!?.

Notably, no significant association was found between the presence of anatomical variations and the
type of parotid lesion. This suggests that such variations are inherent anatomical traits rather than
induced by disease processes. From a clinical standpoint, this emphasizes the importance of
anticipating nerve anomalies in all parotid surgeries, regardless of lesion pathology'.

An interesting observation was the relatively higher incidence of more severe dysfunction in patients
with the double trunk origin variant. While numbers were small, this pattern may merit further
investigation due to its apparent association with complex dissection planes and a possible increased
risk of permanent nerve injury'®.

Conclusion:

Anatomical variations of the facial nerve are common and significantly impact the complexity and
outcomes of parotid surgery. Variants such as early trifurcation and inter-branch communications are
associated with longer operative times, greater difficulty in nerve identification, and higher rates of
transient postoperative dysfunction. However, most patients recover full nerve function by three
months. These findings emphasize the need for detailed anatomical understanding, careful dissection,
and selective use of nerve monitoring to reduce complications. Anticipating nerve variations can
greatly enhance surgical safety and patient outcomes in parotid procedures.

Limitations:

This study was limited by its single-center, cross-sectional design, which may affect the
generalizability of findings. The relatively small sample size restricts subgroup analysis of less
common anatomical variations. Additionally, long-term follow-up beyond three months was not
conducted, potentially underestimating delayed nerve recovery or dysfunction. Intraoperative findings
were surgeon-reported, introducing possible observer bias despite standardized protocols.

Implications:

The study highlights the need for heightened awareness of facial nerve anatomical variations during
parotid surgery. Incorporating preoperative imaging, surgeon training, and intraoperative nerve
monitoring may enhance surgical planning and safety. Understanding these variations can reduce
operative challenges, minimize transient nerve injury, and improve patient outcomes. These findings
support the integration of anatomical variation mapping into surgical education and clinical decision-
making.
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