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Introduction

Parotidectomy is the surgical removal of the parotid gland.
This surgical procedure is employed for benign and malig-
nant lesions.1 Removal of the parotid gland as a whole or in
part creates a dead space which has a potential to collect
serous fluid and saliva from the dissected tissue or the
remaining parotid gland itself.1,2 This fluid has a potential
to cause complications such as seroma formation or a
sialocele.1 To evacuate this fluid, drains are placed in
the neck. Drains prevent these complications but also have
the tendency to cause infection and, therefore, prolong the

hospital stay.3 Although the patients can be discharged with
the drain, they require nursing care and, therefore, prefer to
stay in the hospital until the drains are removed.4

With increasing health care costs, there has been a trend
toward shorter hospital stay and day care procedures. The
drains are kept until there is less than 25 ml of fluid gain in
24 hours. Even though the drain is placed after parotid
surgery, there is a deficiency of data on the factors associated
with drain output in patients submitted to parotid sur-
gery.1,5,6 The identification of the factors associated with
drain output may lead to an improvement in patient
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Abstract Introduction Tumors of the parotid gland are heterogeneous. The purpose of the
drain placement is to evacuate fluid that has a potential to accumulate in the dead
space and cause infection after parotidectomy.
Objectives To evaluate the factors associated with drain output among patients
submitted to parotidectomy.
Methods A retrospective cohort study was conducted in the Department of
Otolaryngology/Head and Neck Surgery at the Aga Khan University Hospital, Karachi,
from January 1994 to December 2014. Patients who underwent parotidectomy were
included in the study. Linear regression analysis was used to determine the factors
associated with drain output.
Results A total of 193 patients were included in the study. The mean age of the
patients was 46.3 years, and 57% of them were male. Length of surgery (β coeffi-
cient¼ 24.2; 95% confidence interval [95%CI]: 4.94–85.26), type of neck dissection
(modified radical neck dissection: β¼ 93.9; 95% CI: 30.47–157.38; selective neck
dissection: β¼ 79.9; 95%CI: 29.04–126.85), and type of parotidectomy (total β¼ 45.1;
95%CI: 4.94–85.26) were factors that significantly influenced drain output in patients
submitted to parotidectomy with or without neck dissection.
Conclusion Neck dissection, total parotidectomy and length of surgery were pre-
dictors of postoperative neck drainage in our cohort. These factors can help predict
postoperative neck drain output and help in patient counselling.
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counseling, planning of hospital stay, and selection of cases
for day care procedures.

The objective of the present study was to determine the
factors associated with neck drain output among patients
submitted to parotidectomy.

Materials and Methods

A cross-sectional study was conducted at the Department of
Otolaryngology/Head and Neck Surgery at a tertiary care
hospital, from January 1994 to December 2014. The study
began after receiving the approval of the ethical review com-
mittee (3619-Sur-ERC-15). We included all patients aged
� 18 years with either benign or malignant lesions of the
parotid, who had undergone parotid surgery with or without
neck dissection. However, patients with previous surgery or
radiotherapy or who had undergone treatment outside our
hospitalwereexcludedfromthestudy.A total of224caseswere
screened, and, out of these, 193 fulfilled the eligibility criteria.

After receiving ethical approval from the institutional
review board, data was collected from patient medical
records on mean drain output (the outcome of the present
study), the demographic characteristics of the patients, and
co-morbid and clinical factors.

Drain output was measured in milliliters (ml). The Redivac
drain (constant vacuum drain, Premed, Germany) was used in
all of our patients. The neck drainwas removed once the drain
output gain in 24 hours was� 30 ml.

The data was analyzed using the STATA (STATA Corp.,
College Station, TX, US) software, version 12. The descriptive
statistics for the quantitative variables was reported by mean
andstandarddeviation (SD),andthecategoricalvariableswere
reported as frequencies and percentages. Unadjusted and
adjusted β coefficients along with their 95% confidence inter-
vals (95%CIs) were reported by using simple and multiple
linear regressions to assess the relationship of various factors
with the mean drain output. The univariate analysis was
performed for th independent variables (p< 0.25). Multiple
linear regressionwas conducted for thefinalmodel (p< 0.05).

Results

A total of 193 parotidectomies were preformed from January
1994 to December 2014. The mean age of the patients was
46.3years (SD:� 15.71). Therewere57%ofmales in thesample.
Diabetesmellitus type-2 was observed in 19.1%, and hyperten-
sion, in 30.7% of our patients. Regarding the type of parotidec-
tomy, most patients (81.8%) underwent superficial
parotidectomy. Of the 16.8% who underwent neck dissection,
the majority underwent selective neck dissection (9.84%) fol-
lowed bymodified radical neck dissection (4.14%), radical neck
dissection (1.55%), and superselective neck dissection
(1.35%). ►Table 1

On the final histopathology, 66.44% of the cases were of
benign tumors (pleomorphic adenoma: 58.09%; Warthin
tumor: 8.8%), 17.61% were malignant tumors (mucoepider-
moid: 7.77%; acinic cell: 4.66%; adenoid cystic: 5.18%) and
21.7% were cases of other types of tumors (►Table 2). On the

final histopathology, most patients had tumor sizes ranging
from 4 cm to 6 cm.

In our final model (multivariable analysis) type of neck
dissection, type of parotidectomy, and length of surgery
were significant. We observed with every modified radical
and selective neck dissection that there was a gain of 93.9
and 77.9 units in drain output respectively. In patients
submitted to total parotidectomy, the gain was of 45.1 units,
and with every 1 hour increase in length of the surgery, the
drain output increased by 24.2 units. (►Tables 3 and 4)

Discussion

The parotid gland is the largest of the three major salivary
glands, and the other two are the submandibular and

Table 1 Description of patient demographic characteristics,
and comorbid and tumor-related factors

Demographic
variables

n (%)

Age, years
(mean� standard
deviation)

46.3� 15.7

Gender Male 110 (56.9)

Female 83 (43.01)

Comorbid factors

Diabetes mellitus Yes 37 (19.17)

No 156 (80.82)

Surgery- and tumor-related factors

Length of surgery
(mean� standard
deviation)

Hours 2.76 (1.13)

Type of
parotidectomy

Superficial 158 (81.86)

Total 35 (18.13)

n (%)

Type of neck
dissection

None 161 (83.41)

Radical 3 (1.55)

Modified 8 (4.14)

Selective 19 (9.84)

Superselective 2 (1.04)

Final histopathology Pleomorphic
adenoma

100 (51.81)

Warthin 17 (8.80)

Mucoepidermoid 15 (7.77)

Acinic cell 9 (4.66)

Adenoid cystic 10 (5.18)

Other 42 (21.76)

Size of tumor, cm 0–2 9 (4.66)

2–4 61 (31.60)

4–6 90 (46.63)

> 6 33 (17.09)
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sublingual salivary glands.7 It weighs� 15 g to 30 g on either
side,7 and has a varied histology due to its heterogeneous
cellular composition,8 and, like other organs of the body, is
predisposed to benign or malignant changes that warrant an
intervention. The primary modality of treatment for benign
or malignant lesions of the parotid gland is still surgery.8

Surgical excision of the parotid mass leaves a dead space that
can lead to serous fluid or saliva accumulation and get

infected.1,2 To overcome this concern, neck drains (active
or passive) are placed to evacuate this fluid.

In the literature, there is variation in the indication of neck
drain removal after parotidectomy. Some authors suggest a
particular cut-off volume, and others simply suggest removing
the drain postoperatively, between days 2 and 7.9,10 In the
present study, the drain was removed once the 24-hour gain
was lower than 30 ml. Although neck drains are placed to
prevent complications and have been considered a standard of
care, littlehas beenwritten on the factors associatedwith drain
output in patients undergoing parotidectomies.1,5 With
increasing health care costs and a trend toward day care
procedures, we analyzed the factors that could be associated
with drain output that could help us stratify patients preopera-
tively for day care surgery. In our finalmodel, length of surgery,
type of neck dissection, final histopathology, size of tumor, age
and duration of the symptoms were significantly associated
with an increase in drain output.

In a study to assess the predictive factor for drain output in
69 patients submitted to superficial parotidectomy, it was
observed that agewasnot a significant factor;5however, in the
present study, age (p¼ 0.001) was a significant factor at
the univariate level, but itwas insignificanton themultivariate
analysis, which is in line with other studies. Diabetes mellitus
wasmarginally significant (p< 0.058) in a studybyChenet al,1

but was not significant in the present study. The length of the
surgery was significant in the present study (p< 0.0001), and
this could be because the length of the surgery increases with
greater dissection of parotid tissue, which could lead to more

Table 2 Other tumors reported on histopathology

Tumor Numbers Percentage

Reactive intraparotid node 11 5.6%

Spindle cell lesion/
Myoepithelioma

3 1.55%

Chronic sialadenitis 3 1.55%

Dermoid cyst/Epidermal
inclusion cyst

3 1.55%

Lipoma 2 1.3%

Lymphoma 2 1.3%

Castleman disease 1 0.5%

Kimura disease 1 0.5%

Monomorphic adenoma 1 0.5%

Melanoma 1 0.5%

Nodular fasciitis 1 0.5%

Atypical pleomorphic adenoma 1 0.5%

Table 3 Univariate analysis using linear regression of individual factors affecting drain output

Variables Betacoefficient Confidence interval p-value

Age 1.46 0.59–2.31 0.001

Gender Male
Female

1
�28.20

1
�55.87–-0.53

0.046

Diabetes mellitus No
Yes

1
31.81

1
�66.68–3.05

0.073

Length of surgery 39.80 32.33–47.28 < 0.001

Type of parotidectomy Superficial 1 1 < 0.001

Total 122.18 90.77–153.59

Neck dissection None

Radical 1 1 < 0.001

Modified 70.20 �24.29–164.70

Radical 166.04 107.29–224.78

Selective 138.27 98.93–177.61

Superselective 158.54 43.15–273.92

Histopathology Benign 1 1 < 0.001

Malignant 88.32 58.37–118.26

Size of tumor 0–2 cm 1 1 < 0.001

2–4 cm 13.24 �52.11–78.59

4–6 cm 20.88 �43.09–84.87

> 6 cm 98.68 29.85–167.51

Note: p-value¼ 0.25.

International Archives of Otorhinolaryngology Vol. No. 2/2020

Factors Associated with Drain Output in Patients Submitted to Parotidectomy Iftikhar et al. 219



saliva leak in the postoperative period. Thiswasnot significant
in the study by Chen et al,1 who also evaluated the operative
time (p< 0.627).

The neck dissection was performed at the time of the
primary resectionof theparotidmalignancy thatwasdiagnosed
preoperatively by fine-needle aspiration cytology (FNAC). The
typeofneckdissectionperformed formalignant parotid tumors
was significant in our final model, with modified radical and
selective neck dissections having a greater drain output
(p< 0.001) when compared with radical and superselective
neck dissection. Selective neck dissection leads to greater drain
output becausenon-lymphatic structures and some fatty tissue
are left behind, and they contribute to an increase in drainage
when compared with radical neck dissection, in which both
the lymphatic and non-lymphatic structures are removed.

In the present study, we did not find any significant
differences in drain output in patients with either benign
or malignant lesions (p¼ 0.55). Our results are not in line
with those of another study in which malignancy was
associated with more drain output.5

Conclusion

Multiple factors affect neck drain output after parotidecto-
mies. Neck dissection, total parotidectomy and length of
surgery were predictors of postoperative neck drainage in
our cohort. Patients submitted to modified radical and
selective neck dissection and those submitted to total paro-
tidectomy are expected to have a high drain output. These

factors can help predict postoperative neck drain output and
help in patient counselling.
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